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January 7,1994
File No. 3736.92-C

3736 C

Nlr. Brian Postale
Wyman Gordon Company
244 Worcester Street
North Grafton, Ntassachusetts 01536

MA Re: October 1993 Sampling and
Radiological Analyses
Nig Th Disposal Area

Dear Nir. Postale:

C h;
1 In accordance with your Purchase Order No. 93353 and our proposal dated,

February 15,1993 (File No. 3736.91), GZA GeoEnvironmental. Inc. (GZA) hasm "

,f completed the third of three proposed rounds of sampling of three monitoring wells
located in the vicinity of the N!agnesium Thorium (Alg Th) Disposal Area at your
North Grafton plant. Th.s sampling and subsequent analysis for gross alpha and beta
activity was performed to further assess the potential impact of this disposal area on
local groundwater quality an1 to verify prior findings. GZA's work is subject to the
Limitations in Appendix A.

WELL SAMPLING

The three sampled wells, WGE 3, WGE-7, WGE-8, are situated within 100 feet of the
former disposal trenches, as depicted on the attached plan. The wells consist of 1 1/2-
inch PVC installations screened within the shallow aquifer soils at depths of 19 to 25
feet.

Well sampling was completed on October 19,1993 using procedures similar to those
developed and utilized during previous hydrogeologic studies in this area. Each well
was evacuated of at least three well volumes, and then water samples were recovered"a

, ' ''"
,J using preeleaned stainless steel bailers equipped with Teflon ball check valves.

Duplicate samples from each well were transferred to precleaned acid washed
polyethylene containers, cooled, and delivered to GZA's Newton, Ntassachusetts
Environmental Chemistry Labr ratory (ECL).

One of the samples from each well was filtered on the day of collection using a
0.45 micron filter to remove sediment, and then acidified to a pII ofless than 2 using
nitric acid. The other sample from each well was acidified to a pH of less than 2
using nitric acid, but was not filtered. Both the filtered and nonfiltered samples were
subsequently forwarded to IIazen Research, Inc. (Hazen) of Golden, Colorado for
analysis of gross alpha and beta activity.

;
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The samples were to be screened in the fiekt for pil and conductivity, but these
analyses were inadvertently no. conducted. Ilowever, the wells had been sampled in
September 1993 as part of another monitoring program, and pH and conductivity were
measured at that time.

RESULTS OF ANALYSES

The results of the analyses for gross alpha and beta activity in the filtered and
nonfiltered samples are contained in Appendix B. The October 1993 data are
summarized in Table 1, and previous data for these wells are presented in
Appendix C.

The results of analyses of the filtered samples collected in October 1993 were well
within the EPA standards of 15 pCi/l and 50 pCi/l for gross alpha and beta activity,
respectively. The significantly higher levels in the nonfiltered samples appear to be
associated with the presence of fine soil particles in the groundwater samples. The pH
and conductivity values were within the normal range for New England groundwater.

We trust that this information is sufficient for your current needs. Please call Sara
Hanna at (617) 630-6157 if yr>u have questions concerning G7A's radiological
sampling and analysis program.

Very truly yours,

GZA GEOENVIRONMENTAL, INC. '

bYc2/7nw ]
[Q

~~.

Ri P.'llaiding, Ph.D.Sara R. Hanna
Senior Project Manager / Project Reviewer

\, i

L \/W%, -

Lawrence Feldman . -

Senior Principal

SRH/RPH/LF:ck
Attachments: Tables

Figure
Appendix A Limitations
Appendix B - October 1993 Radioanalytical Results
Appendix C Summary of Previous Data
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TABLEI

RESULTS OF ANALYSIS OF GROUNDWATER SAMPLES
COLLECTED OCI'OBER 19, 1993

-

Gross Alpha Actisity (pCl/l) Gross Beta Actisity (PCi/l)

Well pli Conductisity
No. (Standard (pmhos/cm) Filtered Unfiltered Filtered Unfiltered

Units)

WGE3 7.80 200 2.421.8 1M 50 4.422.8 160 20

WGE7 7.29 130 0.021.1 370 2 130 1.322.4 450 2 80

WGE8 6.60 170 0.021.1 140 2 40 3.8 : 2.8 150 t 20

Notes:

1. Samples for radiokyical analyses collected October 19,1993 by GZA personnel and analped by llazen
Research, Inc. of Golden, Colorado.

2. pil and conductivity measured in the field by GZA on September 16, 1993.

CK\M3692.T1
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1 l AllTATIONS

1. The conclusions and recommendations contained in this report are based in
part t. con various types of chemical and radioanalytical data and are contingent
upon heir validity. These data have been reviewed and interpretations made
in the report. It should be noted that variations in the types and concentrations
of cor.taminants and variations in the!: Ocw paths may occur due to seasonal
water table fluctua: ions, past disposal practices, the passage of time, and other
factors. Should additional chemical data become available in the future, these
data should be reviewed by GZA, and the conclusions and recommendations ''

presented therein modified accordingly.

2. Chemical and radiortnalyses have been performed for specific parameters
during the course of this study, as detailed in the text. It must be noted that
additional constituents not searched for during the current study may be
present in soil and groundwater at the site.

CK\373692A\
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Hazen Research, Inc.
4601 Indiana St. * Golden, Colo 80403

HAZEN Tel: (303) 279 4501 * Telex 45 860
FAX- (303) 2781528 OATE November 22, 1993

HRI PROJECT 002-47H
HRI SERIES NO. J397/93-A
DATE RECO. 10/22/93
CUST P.O.# 1 17039

GZA GeoEnvironmental, Inc.
Sara Hanna
320 Needham Street
Newton, MA 02164

REPCRT OF ANALYSIS

SAMPLE NO. J397/93-1
SAMPLE IDENTIFICATICN: WGE-3 (as received)

DETECTION ANALYSIS
A _11 H I T . .. tf11tiOQ CATE ANALYSTPARAMETER M

Gross Alpha (+Precistone',0Ct/l (T) 160(150) 4 EPA 900.0 11/04/93 EdP
Gross Beta (*Precisions) pct /1 (T) 160(120) 2$ EPA 900.0 11/08/93 EdP

By: /
Ro6ert Rostad
Laboratory Manager

COCES:

(T)= Total (0)= Dissolved
(S)= Suspended (R): Recoverable
(PD)=Potentially Dissolved
<=Less Than

oVariability of the radioactive disintegration process (counting error) at the 95% confidence
level, 1.96 x sigma.

_ _ _ _ - - _ _ -
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Hagen Research, Inc.
4601 Ind,ana St Golden. Colo 80403

HAZEN Tel (303) 279 4501 * Teles 45 860
FAX- (303) 2781528 DATE November 22, 1993

HRI PROJECT 002-47R
HR1 SERIES FO. J397/93-8
DATE RECD. 10/22/93
CUST P.O.* 1 17039

GZA GecEnvironmental, Inc.
Sara Hanna
320 Needham Street
Newton, MA 02164

REPORT OF ANALYSIS

SAMPLF NO. J397/93-2
SAMPLE IDENTIFICATICt4: WGE-7 (as received)

OETECTION ANALYSIS
PS LA M 118 EEWLI __LUllL_ MLDiQQ __EAl l AELUI

Gross AlonatiPrecisione) pct /1 (T) 370(1130) 16 EPA 900 0 11/08/93 EdP
Oross Beta (tproc t at ons ), pC1/1 (T) 450(160) 100 EPA 900.0 11/08/93 Edr

'

By: /

Rpbert hostad
Laboratory Manager

CODES:

(T)= Total (D)= Dissolved
(S)= Suspended (R)= Recoverable
(PD)=Potentially Dissolved
<=Less Than

* Variability of the radioactive disintegration process (counting error) at the 95% confidence
level, 1.96 x sigma.

.
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F Heren Research, Inc.

4601 Indiana St. * Golden. Colo 80403
HAZEN Tel (303) 279 4501. Telex 45 860

FAX: (303) 2781528 DATE November 22, 1993
HRI PROJECT 002-47R
HRI SERIES to. J397/93-C
DATE RECD, 10/22/93
CUST P.O.# 1 17039

GZA GeoEnvironmental, Inc.
Sara Hanna
320 Needham Street
Newton, MA 02164

REFOIT OF NMLYSIS

SAMPLE NO. J397/93-3
SAMPLE IDENTIFICATION: WGE-8 (as received)

DETECTION ANALYSIS
EARAMETER a[1QLI LIMIT HETN00 OATE e!LAjy11

Gross Alpha (tPrecisions).pCi/1 (T) 140(140) 4 EPA 900.0 11/08/93 EdF
Gross 8 eta (tProctstone), pct /1 (T) 150(120) 25 EPA 900.0 11/08/93 EdF

By:_ f
Ro6ert Rostad
Laboratory Manager

CCCES:
(T)= Total (D)= Dissolved
(S)= Suspended (R)= Recoverable
(PD)=Potentially Dissolved
<=Less Than

* Variability of the radioactivo disintegration process (counting error) at the 95% confidence
level, 1.96 x sigma.

_ - _ _ _ _ _ - _ _ _ _ _ - _



Hazen Research, Inc.

4601 Indiana St. . Golden. Colo 80403
HAZEN Tel: (303) 279 4501 * Telev 45 860,

FAX: (303) 2781528 DATE November 22, 1993
T HRI PROJECT 002-47R

HRI SERIES NO. J397/93-D
DATE RECD. 10/22/93
CUST P.O.# 1 17039

-

'

GZA GeoEnvironmental, Inc. -

Sara Hanna

f
'320 Needha|n Street

Newton, MA 02164

REPCHT OF ANALYSIS -

~

SAMPLE NO. J397/93-4
SAMPLE IDENTIFICATICN: WGE-3 (filtered) ,

,

# DETECTION ANALYSIS
PARAMETLB EtiqQ LIMIT HlltLQQ _C A LL_ AtjALY_11

.

-

Gross Alpha (iPrecisione),0Ct/1 (T) 2.4(11.8) 0.8 EPA 900.0 11/17/93 EdF
Gross Beta (iorecisione),pci/1 (T) 4.4i2.8) 5 EPA 900.0 11/17/93 EdP +-

_

_

-

_

-

'

By:
Rotfert #ostYd

,

Laboratory Manager

- C00ES:
(T)= Total (D)= Dissolved

- (S)= Suspended (R)= Recoverable
(PD)=Potentially Dissolved

.

<=Less Than

* Variability of the radiou0tive disintegration process (counting error) at the 95% confidence
level, 1.96 x sigma.

F
1



Hazen Research, Inc.

4601 Ind ana St Goidon. Colo 80403
HAZEN ret (303) 279 450i . rei.< as aeo

FAX- (303) 2781528 DATE November 22, 1993

HRI PROJECT 002-47R
HRI SERIES PC. J397/93-E
DATE RECO. 10/22/93
CUST P.O.# 1 17039

.

GZA GecEnvironmental, Inc. -

Sara Hanna
320 Needham Street
Newton, MA 02164

REPORT OF ANALYSIS -

~

SAMPLE to. J397/93-5
SAMPLE IDENTIFICATICft: WGE-7 (filtered)

DETECTION ANALYS!$
P_Af3 MI18 Blit&I LIMIT HETM00 _ QC A!!AMI

Oross Alpha (t recisione), pct /1 (T) 0.0(11.1) 0.8 EPA 900.0 11/08/93 EdFP

Grose Beta ( +Preci sione ),0C t /1 (T) 1.3(t2.4) 5 EPA 900.0 11/08/93 EdF

i

By: /
Rob 6rt Rostad

'

Laboratory Manager

COCES:
(T)= Total (0)= Dissolved
(S)= Suspended (R)= Recoverable
(PO)=Potentially Oissolved
<=Less Than

* Variability of the radioactive disintegration process (counting error) at the 95% confidence
level, 1.96 x sigma.

_ _ _ _ _ _ _ _ _
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Hazen Research, Inc.

4601 Indiana St . Golden Colo 00403
HAZEN Tel (303) 279 4501 * Telex 45 860

FAX. (303, 2781523 CATE November 22, t993
HRI PROJECT 002-47R
HRI SERIES FO. J397/93-F
DATE RECD, 10/22/93
CUST P.O.# 1 17039

GZA GecEnvironmental, Inc.
Sara Hanna
320 Needham Street
Newton, MA 02164

REPCRT OF ANALYSIS -

.

SAMPLE NO. J397/93-6
SAMPLE IDENTIFICATION: WGE-8 (filtered)

DETECTION ANALYSIS
PARAME11A RESULT . L l H I I__. ELIliQQ __Q&IL. &NAL131

Gross Alpha (tPrecisions),0Ct/1 (T) 0.0(+1.1) 0.8 EPA 900.0 11/08/93 EdF
Gross 8 eta (3proctatone),pC1/1 (T) 3.8(22.8) $ EPA 900.0 11/08/93 Ed7

, -
,

By: /_
Rotfert Rostad
Laboratory Manager

CODES:
(T)= Total (0)= Dissolved
(S)= Suspended (R)= Recoverable
(PO)=PotentialIy Dissolved
<=Less Than

* Variability of the radioactive disintegration process (counting error) at the 95% confidence
level, 1.96 x sigma,

. _ _ _ _ _ - - _ _ _ _ _
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RE Sul f S OF ANAL f SIS OF SAMPLES COLLECTED lu FEBRUARY 1993

Radiological Analyses

Specific Gross Alpha Activity (pCi/l) Cross Beta Activity (pCl/l)
Wett pH

O La StoryNWOer (Standard Units) Non-(tr6cs/cm) fittered Hlte M W itte M
filtered

0.0 2.1 97+ 29 1.6s2.7WCE-3 6.3 100 Haren 56 141 1
A.A. 1.5+0.97 20+3.8 3.9+1.4 17 2.7
TMA 02 -(4) 2+1 -(4)

0.5 1.c7 470 180 2.4+2.5 320 90WCE-7 5.8 87 Mazen 1 1 1
23 3.9 2.3+1.2 22+2.9A.A. ND 1

02 10 5* Ort 17+3*iMA 1 1
_

171uGE -8 6.4 96 Hazen 1.4 160 40 4.1+2.7 100 201 . 1
A.A. 2.2+1.1 15*2.9 5.8+1.5 15+2.2

33 23+7* 0+1 30+4*IMA 1

Units are pCi/g; measurement made on residue after filtration.*

Notes:

1. 531pt es cet tec ted Februar , 15, 7 '3 by GZA personnet. Sacotes uCE-3 (unfiltered) and LGE 8 (fittered) f or Alpha Analytical were spilled in
transit, new saapt es we e collec ted on f ebruary 19, 1993.

2. pH ard condativity were measured at CZA's Envirorciental Chemist ry Laboratory in Newton, Massachusetts using EPA Methods 150.1 and 120.1,
respectively.

5. An3tyses fCr gross alpha and beta activity by Malen Research, Inc. Of Colden, Colorado (Halen)- Al ha Anatatical, Inc. of Wes t bor ougf.f

passachusetts (A.A.); ar=1 TMA/horcal, Inc. of Richnxd, Calif ornia (TMA).

honf i t tered sacple spi t t ed in t r ansit; f i t t er ed sacpt e was anal yzed t w ic e. Results of secord analysis were 0:2 gri/l (gross alpna activit y) ar 2-.

111 (gross beta acttwity).

______-____________ ____________________________________ _ ______.
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Ble No. 3736.92-

2/08?)3:crp

RESULTS OI (XTOBER 1992 SAMitlNG AND ANALYSIS

~q'
pen) - : pli Specide Gross Alph3 ' Activity (pCl/l)' ~ Gross Beta Activity (pct /lf

(Standard Condactanceyumber , t,;,sp : ( bod'mf . FUtered ' ' Nonfiltered : Filtered i f Nonfiltered -

WGE-3 6.52 103 38+/-l8. 96+/-19 350+/-100, 280+/>)0 50+/-6. 83+/-9 330+/-60. 250+/-50

WGE-7 6.12 100 h/-16. I t+/-l .9 53 % /-150, 600 /-160 50+/ 10, 6.9 +/-3.7 50%/ 90, $h/-100

WGE-8 6.30 127 1.1 +/-l _5 1%/-4 300+/-90,150+/-70 4.5+/-2.7.15+/-5 23N/-40. 25N/-40
| 2

|
Notes:

.

| 1 Samples for radiological analy>is were collected on Octoter 20.1992 and analyzed for gross alpha and beta activity by llazen Research. Inc. of Golden.
Colorado. First number reported is result of iniual analysis, followed by the precision of analysis, or the variability of the radioactive disintegration
process (counting error) at the 95% confidence level.1.96 x sigma Second number is result of re-analysis in December 1992, to confirm initial values
(refer to text for additioinal details).

.' Samples taken dunng the October 1992 round were not screened in the field for pil or conductivity. Results reported above are from field screening
for these parameters during sampimg of wells WGE-3. WGE-7. and WGE-8 on September 22-23. 1992 as part of a separate monitoring program.
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RESULTS OF APRIL 1992 SAMPLING AND ANALYSIS
|

l

pil Specifc Gross Alpha Activity (pCi/1) Gro:s Beta Activity (pCill)

Well (Standard Conductance
Number IInits) (pS/cm) Filtered Unfiltered Fillcred - Unfiltered

WGE-3 6.1 102 1.310.7 47i5 1 6 1 0.5 4313

WGE-7 58 87 0.1 0.3 63 t 6 0.4 1 0 4 53t3

WGE-8 65 S8 00104 33t 3 38106 34 r2

Notes:

1. Samples tolicaal Aput to.1992 pit and specific conductance measured by GZA, gross .ilpha and gross beta arulyscs by Cican li.ubois Analytical
Senices, Inc. of Ilramucc, Massambu3ctts.
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