
WHITE POND WATER QUALITY STUDIES
 

1990
 

prepared for
 

White Pond Advisory Committee
 

and
 

Board of Health
 

Concord, Massachusetts
 

by 

William W. Walker, Jr., Ph.D.
 

Environmental Engineer
 

1127 Lowell Road
 

Concord, Massachusetts 01742
 

and
 

George P. Ploetz
 

Consultant
 

85 Holden Wood Road
 

Concord, Massachusetts 0 1742
 

April 1991
 



TABLE OF CONTENTS 

Text 1 

References 4 

Tables 

1 
2 

Well Locations and Dimensions 
Well Measurements 

Figures 

1 
2 
3 
4 

Well Map 
Water Surface Elevations 
Groundwater Flow Directions 
Total Phosphorus Measurements 

Appendices 

A 
B 

Well Logs 
Laboratory Reports 



This report describes results of groundwater studies 
conducted around White Pond in 1990. The purpose of the studies 
was to characterize groundwater flow directions and groundwater 
nutrient contents in the vicinity of the Pond. This information 
is potentially useful for determining the importance of onsite 
Isewage disposal systems as sources of nutrients to the Pond. The 
importance of nutrient input as a factor contributing to algal 
growth and related pond water quality problems is described in 
~revious reports prepared for the Board of Health and White Pond 
~dvisory Committee (Walker and Ploetz, 1988, 1989, 1990). 

On May 2, 1990, sixteen shallow groundwater wells were 
installed around the pond shoreline by Pine and Swallow, 
Associates, Inc. of Groton, Massachusetts, using a portable 
vibrating drill. Well characteristics and locations are 
summarized in Table 1 and Figure 1, respectively. Detailed logs 
are given in Appendix A. PVC wells previously installed around 
the southeastern shoreline by Ralph Tyler (Unisys Corp) were also 
monitored under this program. 

The wells were monitored on three dates in 1990 (April 14, 
July 26, and September 24). Results are summarized in Table 2. A 
manometer described by Mitchell et al. (1988) was used to measure 
water surface elevations inside each well (relative to the pond 
surface) and to collect samples for chemical analysis. Results of 
chemical analysis conducted by Arnold Greene Laboratories, Inc. of 
Natick, Massachusetts are listed in Appendix B. At least 1 liter 
of water (-3 times the volume of the pipe in and below the screen) 
was pumped from each well prior to collecting samples for chemical 
analysis. To remove effects of sediments (sand particles pumped 
from well, chemical precipitates), all samples were decanted prior 
to chemical analysis. 

The distance from each well to the pond shoreline varied 
from -1 to -18 feet on the date of installation. Because of 
seasonal increases in the pond water level, well llB became 
submerged and could not be sampled after May. Wells 13 and 14 
were generally difficult to monitor because of low yields and 
highly turbid samples. It is possible that these wells are 
located in isolated zones of low hydraulic conductivity (clay or 
till), as compared with the other installations (sand). Results 
from these wells are considered less reliable. 

Figure 2 shows measured groundwater elevations for each 
sampling date and well. Wells are ordered clockwise, starting at 
the state boat ramp on the eastern shore. A positive elevation 
indicates that shallow groundwater flows toward the Pond in the 
vicinity of the sampling well. A negative elevation indicates 
that groundwater flows away from the Pond. 

General patterns in flow direction are summarized in Figure 
3. To simplify the presentation, shoreline zones were classified 
as "inflows" when well water level was more than .5 inches above 
the pond level (reading >= +.5 inches), "outflows" when the well 



~evel was more than .5 inches below the pond level (reading <= -.5 
iinches), or "stagnant" when the well and pond water levels 
differed by less than .5 inches (-.5 < reading < +.5 inches). 
Spatial and temporal variations are discussed below. 

Along the northwestern and northern shores, flow was towards 
~he Pond on each sampling date. This includes the White Avenue 
Frea, which contains the highest residential lot density. Along 
ithe southwestern and southern shores (SperryjUnisys property, Town 
lConservation Land), flow was stagnant or away from the Pond on 
,each sampling date. Along the eastern shore (boat ramp, beach), 
:the flow was towards the Pond in May and July and away from the 
Pond in September. 

Results suggest that most of the adjacent watershed was 
recharging the Pond in May. As the season progressed, the 
percentage of the pond shoreline functioning as an outlet 
increased. The clear reversal of well elevations along the 
eastern and southeastern shore (from +2 inches in May to -2 inches 
in September) may reflect drawdown of the water table induced by 
seasonal pumping from the Town water supply well, located -1200 
feet southeast of the Pond. Seasonal aspects of this pumping 
activity have been described previously (Walker and Ploetz, 1989). 
Regional groundwater studies indicate that the Town well's cone of 
influence extends into the Pond (IEP, 1979). It is also possible 
that groundwater flow directions in the vicinity of the Pond were 
influenced by well pumping associated with the SperryjUnisys 
groundwater restoration project. 

Well phosphorus concentrations (Figure 4) were variable from 
date to date. Highest concentrations were measured in May, when 
flow direction was primarily towards the Pond. Lowest 
concentrations were measured in July. The July sampling followed 
a heavy rainstorm (-3 inches on July 25). Low concentrations may 
reflect sampling of infiltrated stormwater, as distinct from 
groundwaters influenced by wastewater effluents. 

Several samples collected for chemical analysis were turbid 
and emitted hydrogen sulfide odors. Precipitates often formed in 
samples within a few minutes of collection, possibly as a result 
of iron oxidation and precipitation, a process which can scavenge 
phosphorus. The laboratory was instructed to decant all samples 
prior to analysis. In this way, analysis results would reflect 
total phosphorus in excess of that scavenged by iron 
precipitation. Since this scavenging would also be expected to 
occur as shallow groundwaters enter the Pond, analysis of aerobic, 
decanted samples seems justified for the purpose of identifying 
local sources of phosphorus which are unchecked by iron 
coprecipitation. 

One potential problem with the survey design is that 
corrosion of well pipes may have contributed iron to the samples 
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and/or regional groundwaters. To m~n~m~ze this effect, at least 1 
~iter of water was pumped from each well prior to collecting 
samples for chemical analysis. This measure may have been 
insufficient, however. It is possible that higher phosphorus 
concentrations measured on May 14 (12 days after installation) 
~eflected less corrosion of the wells on that sampling date, as 
compared with July and September. 

To investigate the potential effects of well composition on 
sample phosphorus concentrations Wells 2 (steel) and 2-PVG 
(plastic) were installed adjacent to each other immediately south 
of the White Pond Association Beach. As summarized in Table 2, 
phosphorus results from the steel well (.08, < .01, <.01 mg/liter) 
were consistently below results from the plastic well (.25, .02, 
and .36 mg/liter, respectively). Total iron concentrations 
(measured only on September 24) were 6.09 mg/liter in the steel 
well and 1.86 mg/liter in the plastic well. The steel well also 
differed from the plastic well with respect to the screen length 
(5 feet vs. 2 feet), screen depth (1.3-6.3 feet vs. 5.2-7.2), and 
slot width (.015 inches vs .. 020 inches). These differences, plus 
the lack of replication at other sites, make it impossible to draw 
firm conclusions regarding the effects of well material on sample 
phosphorus concentrations. Iron contributed by well corrosion may 
have caused under-estimation of phosphorus in local groundwaters, 
however, particularly in the July and September sampling rounds. 

Phosphorus influx to the Pond from local groundwaters is 
related to the product of the elevation gradient, phosphorus 
concentration, P11rmeability, and thickness. For a given 
permeability and Ithickness, the product of water elevation and 
sample concentra~ion provides a basis for ranking the wells and 
sampling dates wth respect to potential phosphorus influx. The 
May sampling of ,ells llA and llB ranked highest in this regard: 

Well Total P x Elev Relative Flux 

llB ~ mg/l4.5 
inches 
1.50 

mg/l x inches 
6.75 

llA 2.0 1.75 3.50 
Others (Ma) 1.7 0.50 0.85 

The relatively hlgh flux rates calculated for wells 11A and 11B 
may reflect the elatively high density of onsite wastewater 
disposal systems!in the White Avenue area. Well llB should be 
further prioritied because it was closer to the pond shoreline 
(-1 foot) than tle others. The highest measured phosphorus 
concentrations (~-4.5 mg/liter) can be compared with typical 
values for domeSI!iC wastewater (4-8 mg/liter). 

Because of high spatial and temporal variability, these 
results provide nly preliminary indications of potential source 
areas and season 1 pond/groundwater interactions. More intensive 
studies are needed to quantify these factors. Based upon these 
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re1iminary results, a cost-effective program for protecting the 
ond from the adverse impacts of wastewater discharges is more 

likely to involve targeting specific sources (reconstruction, 
~e10cation, intensive maintenance, separation/reduction in water 
lluse, etc.), as distinct from a "global solution" (sewering, etc.). 

I These studies indicate that groundwater flow direction is 
genera11Y away from the Pond in the vicinity of the Unisys 
property (southwest). The flow direction may be reversed, 
IIhowever, during periods of high water table in Spring. It is also 
ipossib1e that groundwater flows in this area may be influenced by 
jpumping from the Sperry/Unisys treatment wells. It is not certain 
ithat the Pond will continue to discharge to the Southwest when 
jpumping from the treatment wells is stopped, as will presumably be 
Ithe case when organic contaminant levels in the groundwater reach 
iacceptab1e levels. 

Transport of nutrients and other water quality contaminants 
to White Pond via groundwater and/or surface runoff should be 
considered in evaluating potential water quality impacts of 
developing the Unisys property. The Pond has no capacity to 
assimilate additional nutrient loadings without significant 
adverse water quality impacts (loss of oxygen from bottom waters, 
occasional algal blooms, decreases in transparency). The need to 
protect the Town water supply well should also be considered in 
weighing alternatives for the Unisys property. The proposed 
purchase of the land by the Town would provide 10ngterm watershed 
protection for both White Pond and the Town well. Options for 
public access and use of the parcel need to be explored. Limited 
recreational use would not necessarily be inconsistent with 
protecting water quality. 
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Table 1 
White Pond Shoreline E§Jl_~~_~~!.E!i_~ns _ 

Well Index: 

PS Well Approximate Location (see Figure 1) 
1 south of state boat ramp 
2 south of association beach, steel well 
2-PVC south of association beach adjacent to PS-2, pvc well 
3 between 2-story cedar house and steps 
4 in front of rr ties 
5 center of cove - seymour st - camp thoreau 
6 in front of rr tie retaining wall, 5 paces east of concrete steps 
7 7 paces west of dock with lattice fence 
8 west of wooden stairs & dock, house with rounded corners 
9 between white cottage & cedar cottage; midway between wooden & concrete stairs 
10 white avenue - east of grey house near point 
llA white ave - in front of drain in retaining wall 
llB white ave - in front of cottage with blue tarp roof - in east stone pier 
12 at western edge of white ave cottages 
13 south of stone root access, north of leaning birch tree 
14 east of steps, first house east of conservation land 

PS Well Dimensions (Details in Appendix A): 

Steel PVC 
Dimension Units Wells Well 
Inside Diameter inches 0.62 0.50 
Total Length feet 7-8.1 7 
Screen Length feet 5 2 
Slot Width inches 0.015 0.020 
Sump Length feet 1 1 
Screen Depth from Ground Surface 

Top feet 1.3-2.4 5.2 
Bottom feet 6.3-7.4 7.2 



Table 2 
White Pond Shoreline Well Monitoring Results 

-----------_._-

Total Phosphorus .... Conductivity Iron 
We11/ Elev. (inches above pond) (mg/liter) (umhos) (mg/l) 
Station 5/14/90 7/26/90 9/24/90 5/14/90 7/26/90 9/24/90 7/26/90 9/24/90 
1 2.50 1.13 -2.00 <0.01 0.05 0.010 326 
2 2.00 1. 50 -2.00 0.08 <0.01 <0.01 50 6.09 
2-PVC 2.75 1. 50 -1.50 0.25 0.02 0.360 43 1. 86 
3 2.50 0.38 -1. 25 0.17 <0.01 0.050 51 
4 1. 50 -0.25 -1. 50 ~\: 0.02 0.180 261 
14 0.13 -1.00 -1.50 1. 25 <0.01 0.030 44 
T-8 0.13 -1.50 -1. 25 0.69 <0.01 0.019 65 
T-5 0.88 -0.50 0.10 <0.01 45 
T-4 0.13 -1. 25 0.90 0.040 
T-3 -0.25 <0.01 45 
13 -0.75 2.00 1. 50 * 0.32 0.014 103 
12 1. 75 1. 00 1. 50 1. 00 <0.01 0.130 91 
llB 1. 50 ",(··k "k* 4.50 '''k* ** ** 
llA 1. 75 1. 00 1. 00 2.00 <0.01 0.040 104 
10 1. 75 0.88 0.75 0.08 <0.01 0.045 281 
9 2.75 1. 25 0.00 0.08 <0.01 0.040 72 
8 1. 75 0.25 0.50 0.38 <0.01 <0.01 168 
5 2.00 1. 00 0.50 0.22 <0.01 0.170 86 
6 0.50 -0.25 0.50 1. 70 <0.01 0.120 106 
7 1. 88 -0.38 0.50 0.17 <0.01 0.040 66 

POND 0.00 0.00 0.00 0.20 <0.01 0.045 47 

Notes: 
Well data sorted clockwise around pond starting at boat ramp 
Wells installed on 5/2/90 by Pine & Swallow, Assoc., Inc. (details in Appendix A) 
T-8, T-5, T-4, T-3 = shoreline wells installed by Ralph Tyler, Unisys Corp. 
POND = pond surface, sampled -100 feet off boat ramp
* well yield too low to sample
** top of well submerged (below pond surface) 
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Figure 4 
Total Phosphorus Measurements 
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MICRO-WELL INSTALLATION LOGS
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Point • 7.3' 

Refusal: NoRefusfll: No 

Tptal Feet of Pipe • 7' Total Feet of Pipe • 7' 
Screen Length • 5' Screen Length • 2' 

Slip Cap • 1 Slip Cap • 1 
Points • 1 Points • 1 

! 



APPENDIX B
 

Laboratory Reports
 



To: IIILLIAM 

ENVIRONMENET 

1127 LOWELL 

CONCORD, MA 

Sample 10: 1 

Total Phosphate 

Total Phosphate 

Total Phosphate 

Nondestructive. Chemical. POllution. MetallurgicalCONAM INSPECTION, INC. 
Inspection. Evaluation. AnalysIs 

Arnold Greene Research. Development 
Testing Laboratories Division 

Branch Laboratories:
 
Springfield. MA 01109-2425 Auburn. MA 01501-3204
 

East Natick Industrial Park 
(413) 734-6548 (508) 832-5500 

6 Huron Drive. Natick. MA 01760-1383 
FAX !413) 734-2910 FAX (508) 832-5557 

(617) 235·7330, (508) 653-5950 

Fax (508) 651-2974 Texas, illinOIs, Pennsylvania. OhIO 

·IIIALKER, JR.,PH.D. 

I 

LI ENGINEER 

~D 
i 

11742 

Date: 5/21/90 

Job Nurber: 36932-1 

Lab Nl.fIber: A90051507 

Order No.: NONE 

Material: IIATER 

800K Nl.fIber: 446-15-JB 

SPECIFICATIONS: 

of IIATER Date received: 5/15/90 Page: 

PS-l PS-2 PS-3 
~S-7 

~ PS-6 

PS·S' 
p'1 PS-8 

<0.01 0.08 0.17 0.17 1. 70 0.22 0.38 

PS-9 PS-l0 PS-llA PS-llB PS-12 PS-14 T-4A 

0.08 0.08 2.0 4.5 1.0 1.25 0.90 

T-5 T-8 PS-PVC POND 

0.10 0.69 0.25 0.20 

Analysis Comments: Results in mg/l. 

IN WITNESS WHEREOF, I HAVE HEREUNTO SET MY HAND THIS 
21ST DAY OF MAY 1990 

ARNOLD GREENE TESTING LABORATORIES 
DIVISION OF CONAM INSPECTION 

U~LESS STIPULATED IN WRITING BY YOU. ALL SAMPLES WILL BE RETAINED FOR 30 DAYS AND THEN DISPOSED OF
 

THIS "EPORT 'S RE~DERED UPON THE CO~DITION THAT IT IS ~OT TO BE REPRODUCED WHOLLY OR IN PART FOR ADVERTISING AND OR OTHER
 

PURPOSES OVER OUR SIGNATURE OR IN CONNECTION WITH OUR ~AME WITHOUT OUR SPECIAL PEAMISSION IN WAITING
 



c Nondestructive. Chemical. POllution. Metallurgical 
Inspection. Evaluation. AnalysIs 
Research. Development 

COIVAM IIVSPECTlOIV, IIVC. 
Arnold Greene 
Testing Laboratories Division 

East Natick Industrial Park 
6 Huron Drive. Natick. MA 01760-1383 
(617) 235-7330. (508) 653-5950 
Fax (508) 651-2974 

Branch Laboratories: 
Spnngfleld. MA 01109-2425 
(4131734-6548 
FAX:4131 734-2910 

Texas. IIltnOls, Pennsylvania, OhIO 

Auburn. MA 01501-3204 
(5081 832-5500 
FAX (508) 832-5557 

To: WILLIAM 

ENVIRONMENET 

I 

'1 WALKER, JR. ,PH.D. Date: 7/31/90 Material: LAKE WATER 

LIENGINEER Job Nunber: 39847-1 Book. Nunber: 453-47-SY 

1127 LO\JELL Lab Nunber: A90072707 SPECIFICATlON$: 

CONCORD, MA 

SampLe ID: 1 
i 
~ampLes 

I 

i 

of LAKE WATER 

Order No.: 

Date received: 

NONE 

7/27/90 Page: 

Specific Conduct 

TotaL Phosphate 

I 
i 
I 

n~e 

! 
umho 

PS-l 

326 

0.05 

PS-2 

50 

<0.01 

PS-2X 

43 

0.02 

PS-3 

51 

<0.01 

PS-4 

261 

0.02 

PS-5 

86 

<0.01 

PS-6 

106 

<0.01 

PS-7 PS-8 PS-9 PS-l0 PS-l1A ps- 12 PS-13 

Specific Conduct n~e LIIlho 66 168 72 281 104 91 103 

~otaL Phosphate <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.32 

PS-14 T-3 T-5 T-8 POND 

Specific Conduct umho 44 45 45 65 47 

TotaL Phosphate <0.01 <0.01 <0.01 <0.01 <0.01 

Analysis Comments: RESULTS IN MG/L UNLESS OTHERWISE NOTED. 

IN WITNESS WHEREOF, I HAVE HEREUNTO SET MY HAND THIS
 
31ST DAY OF JULY 1990
 

ARNOLD GREENE TESTING LABORATORIES
 
DIVISION OF CONAM INSPECTION 

~nager
 
~'~,,~:::ss ;"-:PULA'ECJ "'NR.I"';,-l:3'" vOu ALL SAMP~ES W1L._ BE ~E;A,NED ~OR 30 DAYS ~NO THEN DISPOSED OF 

;:jE~CR; S ~E'''-::'EPE::) :",'PQN -;""HE CGND'"';'" o'''..! THAT ,T IS ".jOT ~G 8E .,EPRODL:CED WHOl~Y CH~ i~ PART FOR ADVERTISING AND OR OTHER 

PURPC.SES C".ER iJUR SiGNk"'URE J~ IN C:)NNECT!O~ NIT~ :JIJR "~AJ\'1E W.THOUT 'Jl.iR SDEC:Al PERMISSION IN WRITING 



CONAM INSPECTION, INC. Nondestructive. Chemical. Pollution. Metallurgical 
Inspection. Evaluation. AnalysIs

Arnold Greene Research. Development 
Testing Laboratories Division 

Branch Laboratories: 
Auburn. MA 01501-3204Springfield. MA 01109-2425East Natick Industrial Park 
(508) 832-5500(413) 734-65486 Huron Drive. Natick, MA 01760-1383 FAX (508) 832-5557 FAX (413) 734-2810 

(617) 235-7330, (508) 653-5950 

Fax (508) 651·2974 Texas, Illinois. Pennsylvania, Ohio 

To: WALKER, LLIAM W. Date: 9/26/90 Matericll: WATER 

1127 LOWEL L Book NunbEtr: 463-1-JBJob Nt.rrber: 41906·1 
I 

CONCORD, MA Lab Nt.rrber: A90092501 SPECIFICATIO~S:
 

Order No.: NONE
 

Sample 10: 1 ,samples of WATER Date received: 9/25/90 Page:
 

S Request: *** Sample 10 - White Pond 9/24/1990 *** r,V e 
2 2X 3 4 5 6 

Iron 6.09 1.86 

Total Phosphate 0.01 <0.01 0.36 0.05 0.18 0.17 0.12 

Request: *** Sample 10 - White Pond 9/24/1990 *** 

7 8 9 10 11 12 13 

Iron 

Total Phosphate 0.04 <0.01 0.04 0.045 0.040 0.13 0.014 

Request: *** Sample 10 - White Pond 9/24/1990 *** 

14 P T4 T8 

Iron 

Total Phosphate 0.03 0.045 0.04 0.019 

Analysis Comments: Results in mg/l. 

IN WITNESS WHEREOF, I HAVE HEREUNTO SET MY HAND THIS 
26TH DAY OF SEPTEMBER 1990 

ARNOLD GREENE TESTING LABORATORIES 
DIVISION OF CONAM INSPECTION 

..--- /7
/' 4-r.c:/; ./CL . "I-.olL 

UNLESS STIPULATED IN E" ; jlt~O~EN DISPOSED OF. 

lHIS REPORT IS RENDERED uPON THE NDITION HA NO - AND I OR OHjER 

PURPOSES OVER OUR SIGNATURE OR IN CONNECTION WITH OUR NAME WITHOUT OUR SPECIAL PERMISSION IN WRITING. 



To: IIILLIAM II. 

ENVIRONMENETAL 

1127 LOIIELL RO 

CONCORD, MA 017 

Sample ID: 18 s 

Total Phosphate 

Total Phosphate 

Total Phosphate 

CONAM INSPECTION, INC. Nondestructive· Chemical. Pollution. Metallurgical 
InspectIOn. Evaluation. AnalysIs
 

Arnold Greene Research. Development
 
Testing Laboratories Division
 

Branch Laboratories:
 
Springfield MA 01 109-2425 Aubur r" M.t< OE,01"3204
East i'jat!ct" lndustriai Park 
(4131 7J4-6548 (508, 832'';500

S HLfur' D"vp • Natick, MA 01760-1383 
FAX (413) 734-2910 FAX 1508) 832"5'';c)7
 

{til 7) 23'>"7.JJO, (50B) 653-5950
 

Fay. (508) 651-2974 Texas, Illinois, Pennsylvania, Ohio
 
I
+-,--_._,----"-,"",- ._--"-

A~KER, JR. ,PH.D. Date: 5/21/90 Mater i a l: IIA TER 

N~INEER Job Number: 36932-1 Book Numbe~: 446-15-JB 
, 

Lab Number: A90051507 SPECIFICATIONS: 

21 Order No.: NONE 

mples of IIATER Date received: 5/15/90 Page: 

I	 ~S-7 P~-S' 
!	 PS-1 PS-2 PS-3 PS-6 J;1A PS-8~ 

<0.01	 0.08 0.17 0.17 1.70 0.22 0.38 

PS-9 PS-10 PS-11A PS-11B PS-12 PS-14 T-4A 

0.08	 0.08 2.0 4.5 1.0 11.25 0.90 

T-5 T-8 PS-PVC POND 

0.10 0.69 0.25 0.20
 

,Analysis Comments: Results in mg/l.
 

IN WITNESS WHEREOF, I HAVE HEREUNTO SET MY HAND THIS 
21ST DAY OF MAY 1990 

ARNOLD GREENE TESTING LABORATORIES 
DIVISION OF CONAM INSPECTION 

Donald B. Cowan, Manager 



To: ~ILLIAM~. 

ENVIRONMENETAL 

1127 LOIJELL ROA 

CONCORD, MA 017 

Sample [D: 19 s 

Specific Conductanc 

Total Phosphate 

Specific Conductanc 

-rotal Phosphate 

Specific Conductanc 

Total Phosphate 

"~,\ ~.'ti":-' .. ~.ta:ta1 uI9'<:~' 

~ ,(\r;a i', :-' 
ArnOh;) (;ffH~rHj
 

Testing Labc~rato! ~2S r)!V~,-:'~lon
 

A KER, JR.,PH.D. Date: 7/31/90 Material: LAKE ~ATER 

N INEER Job Number: 39847-1 Book Number,: 453-47-SY 
I
 

Lab Number: A90072707 SPEC I FICATIONS::
 

2
 Order No.: NONE 

m les of LAKE ~ATER Date received: 7/27/90 Page: 

PS-1 PS-2 PS-2X PS-3 PS-4 PS-5 PS-6
 

mho 326 50 43 51 261 86 106
 

0.05 <0.01 0.02 <0.01 0.02 <0.01 <0.01 

PS-7 PS-8 PS-9 PS-10 PS-11A PS-12 PS-13
 

mho 66 168 72 281 104 91 103
 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.32 

PS-14 T-3 T-5 T-8 POND
 

mho 44 45 45 65 47
 

<0.01 <0.01 <0.01 <0.01 <0.01
 

na1ysis Comments: RESULTS IN MG/L UNLESS OTHERWISE NOTED.
 

IN WITNESS WHEREOF, I HAVE HEREUNTO SET MY HAND THIS
 
31ST DAY OF JULY 1990
 

ARNOLD GREENE TESTING LABORATORIES
 
DIVISION OF CONAM INSPECTION 

~, 

'", "i,~·:_c" ~ t'- ~ 

Cowan, Manager 

, I' 

...
 



CONAM INSPECTION, INC. Nondestructive. Chemical. Pollution. Metallurgical 
Inspection. Evaluation. AnalysisArnold Greene 
Research. Development

Testing Laboratories Division 

Branch Laboratories: 
East Natick Industrial Park Springfield Mil 01109-2425 Auburn, MA 01501-3204 
6 Huron Drive. Natick. MA 01760-1383 (41 3) 734-6548 (508) 832-5500 
(617) 235-7330, (508) 6535950 fAX (4131 734-281" FAX (508) 8325557 

Fax (508) 651-2974 Texas, Illinois. Pennsylvania. OhiO 

--------++-----------------------------------------.-----l--- _ 

IN WITNESS WHEREOF, I HAVE HEREUNTO SET MY HAND THIS 
26TH DAY OF SEPTEMBER 1990 

ARNOLD GREENE TESTING LABORATORIES 
DIVISION OF CONAM INSPECTION 

'".'NL;_SS S-;-;Pl::_A :i:) I~~ 'IvRI:ING 8Y You. ALL SAMPLES VVI'_l BE RETAiNED ~O~ 30 DAYS AND THEN DISPOSED OF 

THIS ~ :=> RT IS '-~tNCHJ'":D \.;rJ,y,,j 'l-1E C()NC:""IO~-.l T\-I,l.: is N'JT '0 8E 8EPR ;.j;~ v\iH LL ANDI OR OTHER 

PIJRPoc;E'"J:; ,~R O\l~ Sl':;i";,-\:U\~f: 'Jp~,; CON""fC:'O(\,; VVi-:-H OUF NA~~,E V>/IT-\OUf OUR SPECIAL PERMISSION IN WRITING. 
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