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MR.. HOHM.k."\: \rr!,'elcome. I 'd like to open this 

hearinQ. I'm Merri ll Hohman. I'm the Director of the to.•aste 

Management Division for the New En;land ReQional Office 

of the Environmental Protection AQency. 

This is an informal public hearing to take comment 

on EPA's feasibility study for the Groveland Wells 

~~ Superfund Site and a similar feasibility study done by 

valley Manufactured Products for a portion of the area. 

Let mef begin by i ntroducing a few of the 

Ipeople who are here. On my immediate left is Jim Ciriello 

from EPA, our Site Manager for the site. They loVe you Jim. 

IPut that on the record. On my right is Jim Colman, he is 

!the Acting Director of the DEOE Office of Inc!Cent Response 

~ and
4 

to his right is Bob Bois, DEQE ReQOional En;ineer. At 

the door is Kathy Connolly from EPA's Office of Public 

Affairs, who is taking sign..ups. We also have B:-uce Marshall 

who is the Assistant 51te Manager .from EPA. Sally Ed.,..ards 

who is our Enforcement Specialist for this particular site 

and John George .from NUS, consultants for EPA on t'his site. 

A couple of comments on the procedure we '11 


follow. This is an informal record, an informal hearing . 


But it's on the record and as you can see there is a record 


being made of this. A transcript will be available at 


t EPA's office in the John F. l<ennedy Building . And also here 

! in the Groveland Public Library. 
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If anyone for any purpose wants your own 

personal copy, I would suggest you contact the steno;rapher 

directly at the end of the evening. 

In terms of testimony, there are sign-up sheets 

at the table by the front door and if anybody wants to 

testify, if you sign up, I '11 call you in the order you sign 

1 up. If someone has a particular problc...l with the time 

I 
schedule please !•t Kathleen Connolly at the front desk 

know about that and we'll try to accommodate you. 

Also I would ask if you do want to make teatimon~ 

please limit yourself to 10 minutes. If you have ·lengthier 

meterial than that I suggest you sunvnarize it and submit 

th£ cletailed comments for the record. 

This is not a question and answer session. It 

i.s an opportunity for you to tell us on the record what you 

think about the different options that EPA has proposed. 

And in addition, we will continue to accept written comment • 

on the studies, as long as they are postmarked no later than 

July 17. 

Before we begin I do have one announcement I 


want to ma>c8 which may impact what some of you wish to say 


in y~ur testimony and that is that EPA •a .Reoional 


Administrator Milce Deland, tomorrow will formally announce 


what we call an ini tiel remedial measure which is a fast 


tract clean-up action here in Grovel and. 
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Let me 

First EPA's supply and demand 

:)I 

\ 

I 
I 


i 


\ 

just aunur,arlze the besis for that. 

report. completed in June '85 

indicated that the maximum dail)· demanO cannot be met in 

Groveland relyinlj'l on Station No . 3 alone. Second, on June 

4 of this year the Mauachuaetts Department of Environmental 

Ouality Engineering formally concurred with Groveland's 

Water Department 1 s request that a "·eter supply emergency 

does exist in GroVeland . Third, the RIRFS, remedial 

investigation feasibility study that EPA just completed, 

1o indicates that the ground water at station No. 1 at this 

11 time is free of contamination. 

12 The various remedial options in that feasibility 

13 Iatudy incluOe returning Well No. 1 to eervice at a reduced 

- 14  pumping rate. And it h IPA'• opinion based on those facta 

15 
[ that restorin~;~ Well No. 1 to limted service is consistent 
I 

\ 6 

" 
\1 

20 

" 
" 
23 

,. 

" 

with the alternatives i n our feasibility study and it's a 

cost effective reroedy and the State of Massachusetts has 

concurred with that. Therefore, EPJ. is proposing to spend 

up to $400~· 000 to take the follo\ro·ing actions: 

Number 1 11 to restore Station No . 1 to a useable 

condition b~ installing a necessary pump, pipinQ and so forth. 

Number 2 is to provide a portable granular 

activated carbon treatment S)"&te::; at Station No. 1 to 

assure that there is goo4 dnnr.1n9 water quality from that 

pumpino. 

F:XECI!TI\'E COURT RF.PORTF.R.~ 

• I 



•• 

I. 

:> ! 
I 

10 

11 

12 

13 

- 14

15 

16 

11 

II 

20 

" 
" 
23 

,. 

" 

Number 3 is to hook Statior, 1 Deck into the 

public water supply for the town. 

Number 4 is the installation of an appropriate 

monitorino wella arouncS station 1 to be sure that we are 

aware if contamination does betJin to move to that Station. 

The State of Massachusetts, as I said, we 

have consulted with them. They 1 ve agreed wj th us and they 

think it's an appropriate measure, The state has aoreed 

that they will pay the 10 percent cost share required for 

remedial action and that they ._,.ill essu:-e us the long term 

operation maintenance of the site, 

Before EPA actually ob! i gate!: this money we 

will pursue our normal enforce.'":le:-.t p olicy which is to give 

pot"intially responsible parties 'the cpportuni ty to do the 

work instead of using money fror.: the Sl.lperfunC. That 

decision will be made I will expect in e relatively s hort 

period of time and then we '11 be able to very quickly hire 

a consult!~; engineer and begin the ciesign, fittin; and ao 

forth to put Well No. 1 back in operation• 

There should be a ne-."! relE:ese in the Boston 

papers tomorrow formally announel.n~ tl-.at action, but I 

thought we would announce it ~on1c;ht because it may impact 

what people wish to say. 

Now we have so far one- person signed up who 

wishes to testify and that •s P.:1Y.e- Greenstein, Chief District 

EXECUTfV£ COL'RT REPORTERS 
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, J..ide for u . S. Con;ressrr.an Nicl< M.avroules . Mr . Greenstein. 

MR. GREENSTEIN: Thank you Hr. Hohman, oentlen 

of the Board, lad ies and ;entlemen and off icials of the tc 

of Groveland. The Conoressman wanteD me to present hia 

statement on the Groveland Superfund site matter. A.a 

directed, the statement is directed at Mr. Ciriello and it 

reads as follows: 

"My conrnenta are brief and to the point.. On be . 
of the Selectmen and townspeople, I for ceful!y uroe the u. 

Environmental Protection Jt.oency to recommend and select th 

course of action whi ch will work best to restore t:he well• 

Groveland and to both allocate and expend the auma neceaaa 

to implement that action. 

"Because the public health and future economic 

viability of the Town of Groveland are inextricably linked 

to the restoration of the wells in question, I would augge 

that a disproportionate emphasis on cost effectiven••• in 

initially choosing the solut ion alternative may prove 

short-sighted in the long-term end detrimental to the beat 

interests of the community. 

''The selection of the most appropriate aolutiol 

i& essential if both the well& and confidence of Groveland 

are to be restored. 

Sincerely, Nicholas Mavroules ~ Member of 

Congress." 

I 
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Here's the oriQlr.a.l, sJ.oneC by the Conoressrr.an 


to Mr. Ciriello . 


Thank you very much. 


MR. HOHMAN: Thank you Mr. Greenstein . Janet 


Anoelis, Water corrvnisaioner for Groveland 

MS. ANGELIS: That was indeed QOOd news that 

""e just received and I think 1t1 S consistent with what the 

Board of Water Corm~issionera is ooing to suogest to you 

tonioht. 

We are preparing a written statement and I'd 

like to rr.ake a few comments. As stated in your f&esib!lity 

study there are two objectives in the GrovelanC Kell site 

land that is reatorino the Johnson creek .Z..qui:!e: anC./or 

provicUno supplemental drinkino water supply tc Groveland. 

We concur with these and we believe that the beat 

re."TTedial action we need both of them, not one or the other. 

I believe the Well Pollution Convnittee is 

goin<; to address the first objective and I'd like to limit 

my comments pretty much to the second objective because 

that after all is our own. 

· It's clear to us after revie"'•ing the RIFS and 

the Supply/DemanO Evaluation Report that Well No. 1 is, in 

fact, the best alternative to meet both our short terrr. an6 

our lono term needs. 


It has several advantages. One, we know the 
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1 	 : qu.!lity and quantlty of the "'·ater in that area . One of the: 

other alternatives for a supplemental supply, in none of 

those other alterr,atives do we have that much information. 

To try to develop a new well would be more costly to rely 

more beavily on Well No. 3 or the proposed -4 would bave 

6 questions of water quality, potent ial problems that we 

Idon't know about both riverside end lends ide. And the wate r 

8 Ifrom Well No. 2 never on a par with the water from Will No. 

1 and never "''a~ approv~d by DEOE for lono-term term use, 

10 	 Ionly for te.-nporary use . We know that Well No . 2 wi l l draw 

11 	 Imore contamination and will be far more costly to 'treat 

12 	 I than the wat e r coming f rom Well No . 1 . 
I 

13 We suggest tha t pumping Well No . 1 with treatmen 

- u- !Wi t"fl adequate s af eguards i s the bea t solution. As I say bot 

16 

17 

18 

\9 

20 

2\ 
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23 

2• 

25 

from a s hort term and i n the long term . We do want to make 

it clear to you that the Board of W~ter Commissioners will 

not put No. 1 on l ine wi thout treatment . We want to be 

absolutely certain t hat they're moni t oring wells, that t hat 

water i5 treated so that no contamination has any chance 

of entering our water supply system. 

' And. of course in the long term if objective 1 

is a,dOressed that the Johnson Creek Aquifer is restored, 

then Well No. 1 may perhaps ilga1n ·be ·our:: prtmYy..\oleter ~ly an 

we \to'ill have r egained the use of a very important reoional 

r e source. ThanK you. 

I 
I 

I 
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MR . HOJ-to'.J..N: Thank you. F. John Osborne, the 

Well Pollution committee and Water Commissioner. 

~. OSBORNE: Yes, I'm speaking on behalf of 

the Well Pollution Convnittee. This primary objective 1• 

the cleansing of the aquifer. 

Janet Anoelis has discussed the issue of Stat 

No. having returned the water supply. I wish to addret 

the issue of the restoration of the aquifer • . 
There are two aspects of this. One is the 

impact of recovery wells that we hope to have put on the

Iaquifer and to the issue of the maXine; sure the VBlley 

Company Manufacturing plant that has shown signs o f 

contamination -- that contamination is contained on their 

The issue of the recovery wells -- we would l 

to see th.st the report written by George Allan for DEOE 

and was also a consultant for the town, his report ia 

tak.en ·into the record and accepteC. \oie believe this plan 

is adequate. The recovery \oiella are on town property. T 

will be no land takinQ. The issue has been thorouQhly 

researched "reQards to the ability to recover contarninatio

~rom the ground water by GZA ancS by George Alla.n'5 1 

Dufresne-Henry Company. 

We wou ld like to see that DEOE report entered 

into the record with the EPA study. 

EXECUTIVE COURT REPORTERS 
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On the issue of the feasibility study of the 

Valley • screw · there ere seven alternatives that have 

been put forward. I would like to say on behalf of the 

town we 1 re not interested in putting the company out of 

business, we, however, do want to be assured that we havt 

the problem contained. 

J.lternetive appears to be the cheapest one 1: 

Valley •a point of vie"''. "- t might not necessarily be the 

absolutely the most reliable . nowever, it mioht well tw: 

out to be cost effective and suc:cessful. Therefore, we 

would like to suggest that alternative 7 could be ·accepte 

on behalf of the to.,.,-n provic5.e0 that one of the alternati\' 

3, 4, 5 or 6 which involve! limiteC excavation be adopt~ 

as ·a backup responae. Thank you very much . 

MR. HOHMAN: ThanK you Dr. Osborne. Dr . Oabc 

I 
you referenced the D£0!: repo:-t • . Ke have a copy of that. 

We have a copy of that in the office and ve•ll reference 

that into the record rather than seeing the whole thing 

from the transcript. okay? 

Thomas Mou;han, Legislative Aide from State 

Senator Nicholas Costello• s office. 

MR . MOUGWJ\: ,..4'. Chairmar., ladies and gentle 

I • d like to enter this statement from Senator Costello ir. 

the record at the hearing. Rather than read the entire 

statement just paraphrase briefly that the Senator wisheE 
I 

! 
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to offer h11 support to the town of Grovelan~ for ita 

efforts to correct the wel l pollution problem ins6far . ea 

he is able to support the state 's need for additional 

funding if that is required. He urges the EPA to assist 

the town in reac:tivatino \\'ell No . 1 which EPA seems to bt 

in line to do as well as clean the aquifer that supplies 

town of Grove1And· .wJ,t,l) t)'lis ..necessary woter supply •• Thar ••• 

MR . HOHMI..N: Thank you . We 1 ll provide this . 
to the stene>Qrapher and put 1t in the record. Does anyor 

else "'·ish to make a statement or comment on the record? 

If there 1 s no one else that wishes to comment I will r ernl 

you again that we will take written comments, postmarked 

on or before July 17 in considering the decision and aqaj 

j if-t.here is no one else that wishes to make a statement. 

Do either of the late arrival• wish to rnake a statement 

Do you wiah to make a statement? Okay. If there•• no or. 

else then at this point I •11 declare this public hearing 

close4. 

(Whereupon, at 11:00 p.m., the hearing waa 

concluded.) 
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lNj'ROQUCTION 

This study has been initiated by the Mass. DEQ£ to update 
the data developed by the previous Oufresne-aenry, Inc. Phase II 
Report, dated April 2, 1984 with new information provided by EPA 
and ita sub-contractor, ERT, Inc. of Concord, Mass. In addition, 
this study is to evaluate the available groundwater control 
techniques and removing and treating the contamination. The end 
result being a preliminary engineering report on the remediation 
of the aquifer in the Mill Pond/Johnson Creek area. The area of 
the atudy 11 delineated on Figure 1. 

RYALQATJON OP NgK DATA 

A review was made of the following data supplied by ERTt 

1. Groundwater Analytical Data (Draft) 
2. Boring logs (Draft) 
3. 	 Plan of Trichloroethene - Round 2 and Round 3 


(Pigure• 5-22 and 5-23) (Draft) 

4. 	 Cross-Section of Trichloroethene - Round 2 and Round 3 

(Draft) 
5. 	 Seismic Refraction Survey by weston Geophysical dated 

September 1984. 

In addition ERT provided a base map baaed on recent aerial 
phot04jlraphy, the scale being 1••200 '. 

The three aa.ple rounda undertaken by ERT verify previous 
analysis in that the highly contaminated plume appears to 
ter•inate just north of DIQE-1. The eigration of the pluM in 
the overburden beyond this point appeara to be •iniaal. A 
compariaon between IRT'a Round 2 aaaplea (May-June 1984) and ~'--~ 
Round 3 (Auguat 1984) ahov a reduction in contuinant levels in ·'··.:' 
s ome of the northe rly nlla (i .e. DEQE-3 and DEQI-4} over this . 
period. A ai•ilar reduction is noted in the highly contarainated : .. _ · · .. 
portion of the plume emanating fro• the Valley Manufacturing · ~- ' . 
property. · 

Pigure 2 repreaenta the contuination plume baaed on ERT ' s 

Round 3 samples. A comparison of this diagram with the like 

diagram included in our April 1984 Phase II Report (Figure 2}, 

which was baaed on November 1983 sampling, indicates that the 

plume has not expanded. In fact the moat recent samples indicate 

that the lPPM contour baa withdra"'n toward the source of the 

contamination. 


The ERT da,ta verifies previous analyaia from DEQE-1 that 

indicated the fractured bedrock baa also been contaminated. 
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Using the well logs and seismic data supplied by ERT, we 
modifi_ed the ledge contour map from our Phase II Report. Figure 
3 represents the revised ledge contours based on previous 
information as well as the new data. As would be expected, the 
new data allowed refinements to be made to the previous ledge 
contour map. Basically, however, the overall perspective shows a 
narrow, deep valley in the vicinity of Mill Pond widening out aa 
one proceeds northerly, Station No. 1 and No. 2 being in the 
deeper portion down gradient from the contamination plume. 

Baaed upon the review of the available informat i on, 
additional field exploration was recommended. 

P!Et.p exPLQBA"J:XONS 

Tbe field exploration program for the design phase of the 
study consisted of the followings 

a. 	 Installation of eight monitoring wells 

b. 	 Pield permeability teatinCJ at aeven JK)nitorinCJ w•ll 
installations 

c. 	 Coapletion of a four-hour pumpi ng teat at Well No. 4, 
north of Mill Pond • 

. d. 	 Collection and headapace CJ&I chromatograph screening: of 
twelve water samples. 

The locations of the aonitorinCJ wella installed during the 
current prOCJrU, as well as previoualy existing installations, 
are presented on Figure 4, well installation logs are presented 
in t'he Appendix . Brief descriptions of field procedures are 
given in the followinCJ sections. 

Well Ins tallations 

Dri lling for the well installation pro9ram waa 
conducted by GZA DrUlinCJ, Inc. of Canton, Massachusetts and 
Guild Dr illing of East Providence, Rhode Island using both 
truck-mounted and tracked drillinCJ ri91. Boreholes were 
typically advanced with either 3-inch or 4-inch casing via 
drive and. wash procedures. Soil samples were collected at 
intervals ranCJinCJ from 5 to 20 feet durinCJ the drilling 
proce11. 

Soil aamplea collected by split spoon procedures were 
visually c~asaified and logged by GZA'a en9ineer on site . A 
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portion of each sample was sealed immediately after 
collection in an B-ounce glass jar which was stored in an 
ice-packed cooler for subsequent volatile organic analyses 
uaing a portable organic vapor analyzer (B-Nu Model PI-101). 
The B-Nu employs a photoionization detector to measure 
relative levels of volatile hydrocarbons (referenced to a 
benzene standard) in the headspace of the sealed jars. The 
analyses cannot be directly translated to quantitative 
concentrations of any compounds present, but are intended to 
be relative indicators of the degree of organic 
contamination. AI auch, the results are employed to assess 
the vertical distribution of hydrocarbon contamination 
within each borehole as an aid in siting groundwater 
sampling instruments • 

.Monitoring vella, consisting of 5- to 20-foot lengths 
of 1.5 inch diameter PVC vellscreen attached to 
flush-threaded PVC riser pipe, were installed within each 
bor ehole. Silica sand filters were installed around the 
vel lscreens as the drill casing vas withdrawn and 
bentonite-clay seals were then placed aboYe the fil t er aand 
l ayers to minimi ze hydraulic co~DZ~Unication be t ween aoi l 
s trata . Walla wer e typi cally i ns t al l ed at the base of the 
boreholes , at or near t he bott om of the outwas h aquife r. At 
selected locations 0.5 inch PVC acreens wer e ins t alled above 
the 1.5 inch s creens i n s hallowe r port i ons of the aquife r 
i s olated by bentoni t e clay aeala . Wells were comple t ed with 
concrete surface seal s and locking stee l protective cas ings . 
Detaila of each ins t allat i on a r e presented on the well logs 
in the appendix . 

PerMabil i ty Teating 

Well po i nt pe rmeabi lity tes t a were conducted on 
selec ted JDOnitor i ng walla t o evaluat e t he hydr aulic 
conductiv i t y of the outwash sanda. Cons t ant head (d rawdown ) 
and riaing bead (recovery) testa were c onducted and ana l yzed 
i n accordance with procedures outlined by Bvoralev (1 949 ) .. 
Testing procedures involved either withdrawal of a quantity 
ot water followed by measurement of the rate of water level 
recovery o r pumping ot the well at a constant rate until the 
water level atabilized to within ± 0. 02 feet. Results of 
the testing are presented on Table 1. 

Pumping Teat 

To refine estimates of hydraulic properties of the 
outwash sands in the vicinity of the proposed recovery area 
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and evaluate potential induced infiltration from Mill Pond 
and Johnson Creek a pumping test was performed at Well No. 
4. The test was originally scheduled to run for 24 hours 
but waa terminated at 4. 5 houu due to imminent overflow of 
the trench to which the discharge water had been routed. 
Well No. 4 was pumped at 22.4 gallons per minute using a 
centrifugal pump provided by the Groveland Water Department. 
Discharge waa routed through 4-inch PVC pipe to a 6-foot 
wide by 60-foot long recharge trench s ituated east of Mill 
Pond. 

Water levels within eight vella were monitored during 
the pumping and recovery periods including regular 
measurements at three aampling stations within multi-level 
well DEQE-1. Plots of time-drawdown data were prepared for 
five •onitorin9 points and distance-drawdown information was 
plotted at two time intervals. Recovery readin9s from 
station DEQE-1-3 were also plotted in terms of residual 
drawdown veraus recovery time ratio. Discussion of the pump 
teat data analyses is presented later in ~bia Report. 

Groundwater Sampling and Analyses 

Groundwater samples were collected by GZA from the 
newly installed 1110nitorin9 vella and the previously existing 
wella for volatile or9anic analyses. A minimua volu•e of 
water equal to five times the atandin9 volume of the well 
was purged by centrifu9al pumping prior to collecting 
auplts. Samples were collected with individual, prtcleantd 
stainless steel bailers with Teflon ball-check valves. 
Precleantd 40-milliliter glass vials with Teflon/silicone 
rubber aeptua caps were employed as 1ample containeu. 
Vials were filled, sealed, and illllllediately packed in ice foe 
ahip•ent to the laboratory. 

Saaplas wert analyzed via headspace 9a1 chromatograph 
techniques usin9 a Century systeu Model OVA-128. Peaks 
observed on the GC cbroaato9rau wert tentatively identified 
by matchin9 elution times with retention times of known 
compounds. Approxiute quantification of concentrations was 
completed for trichloroethylene by correlating peak heights 
with those of standards prepared and analyzed in the 
laborat~ry. The data is presented in Table 2. 

Hydrogeologic Analyses 

A hydrogeologic assessment of the Mill Pond site was 
presented ' in our Phase II Report. It provided a preliminary 
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evaluation of interception ayatem desiqn paramotecs . 
Supplemental field invea'tigationa completed du r ing the 
present studies have permitted refinements of aquifer 
hydraulic characteristics. These refinements and their 
impl ications with respect to recovery well design are 
discussed in the following aectiona. 

Hydraulic Properties 

Estimates of aquifer hydraulic properties were 
developed baaed on analyaia of pumping teat data as well as 
information from well point permeability teats. 
Transmissivity and atorac;e coefficient values were estimated 
from the pumpinq teat water level data using techniques 
developed by Jacob and Boulton (J ohnson, 1974 and Walton, 
1972) f or unconfined aquifers. The values auJD.Ur ized on 
Tabl e 3 wen derived from aemi-log plots o f time va. 
d rawdown, distance v1 . d rawdown, and residual drawdown va . 
t ime r atio v i a the J acob appr oximat i on of t he Theil 
equation. Data f ro• the diltance-drawdown plot1 are 
be lieved to be the moat representat ive of actual cond itiona. 

:::aar:r~~!o~r:~~i~:;~vi~;i::t!:-:::r!~:·~:~:~::~-:~~::~::~ 
of approximately 40 feet at the Mill Pond lite, a hydraulic 
conductivity of 25 to 30 ft/day 1a calculated. 

'l'he average storage coefficient from the 
diatance-drawdown plots is 0.03 - a value on the lower end) 	 of the anticipated range for unconfined aquifen. The 
storage coefficient derived troa the early tiae drawdown 
data for D!QE-1-3 is within the range expected for confined 
aquifer•, poaa ibly indicative of the firat phaae of a 
delayed yield condition. However, analya ia of the data 
ua inCJ a type curve method by Walton (1970) for a fully 
penetrating well in an unconfined aquifer aaauminCJ delayed 
yield producea anom.aloua r eaults for transmiaaivity and 
atorage coef ficient . 

This could be cauaed by the f act t hat the pumpi ng well 
was onl y a par tially penetr at ing wel l within a n anisotr opic 
aqui f er {based on the laye ring obaerved i n t es t bor i ng 
aample a ). Thus condi t ione t or the pumpi ng test violate the 
aaaumpti ons of t he analyt i cal technique. The most 
appropriate analytical procedures t or evaluat ing the data 
from the Mill Pond site would probably be solutions tor 
unconfined, anisotropic aquifers conaidering the effecta of 
partial penetration. {See for example Neuman, 1974 and 
Neuman, 1975). These aolutiona are not readily available in 
usable formats, however, and it was beyond the scope of the 
current study to develop such techniquea. 

-s



In summary, the values of tranamiasivity and storage 
coefficient estimated via the Jacob method, thoughn representative of a simplistic approach to a complex 
hydrogeologic scenario, are believed to be reasonable 
approximations for use in desi9n for the recovery wells. It 
is noted that hydraulic conductivity values derived fro• 
pump test transmilaivities correlate well with the results 
of well point permeability testing. Purther refinement of 
hydraulic characteristic estimates can be provided only 
through eztended duration pumping tests (three to five days) 
which may require installation of additional pumpin9 and 
recharge facilities. Three dimensional computer flow 
modeling would probably be required for evaluation of such 
teatinq due to the limited applicability of available 
analytical techniques. 

Induced Infiltration Analyaia 

Analyses directed at quantifying the amount and rate of 
induced i nfi ltration froa Johnson Creek and Mill Pond during 
the pumping teat were conducted using techniques outlined by 
Walton (1970) and Rorabaugh (1956) . Reoulta of tbeoe ,. 
evaluations reveal anomalously high values of induced < 
infiltration, in exceaa of 50 percent of the total puapage. 
It ia noted that the available analytical aolutiona for 
induced infiltration aaaume isotropic aquifer properties and 
fully penetrating well• - two uaumptiona not aatiafied by 
actual conditione. In qualitative terms, screening of the) 	 well only at the baae of the aquifer coupled with 
substantially higher horizontal than vertical hydraulic 
conductivities, will reduce induced infiltration 
significantly below calculated values. It ia believed that 
the actual contribution of induced infiltration will be 
fairly saall (e .g. <10 percent of total pumpage) for tbe 
pumping acenario simulated during the puapi nc; teat. 

Teat Pita 

In addition to constructing a trench for the pumping 
teat, we bad a backhoe u.cavate to determine it there waa a 
buried pipe in the vicinity of the Mill Pond. The 
excavation was made near a 30-inch riser pipe south of the 
gravel road to the dam. A 48-inch steel pipe was uncovered 
7 feet below the top of the 30-inch r iaer. The pipe waa 
filled with sand and had no trace of water. The alignment 
indicates that it could be a potential route for groundwater 
to flow from the pond to the tributary that appears near 
DEQE-3 where surface water was sampled durinc; the Phase II 
Study (referred to as S-6) and indicated TCE of 580 ppb. 
Additional investigation is warranted near this 48-inch pipe 
to determine if indeed it ia a route for plume adqration • 
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BEMEQI&L TECHNOt.QGIES 

Groundwater control technologies can be broadly divided into 
three primary categories: 

a) Physical containment 
b) Containment by hydraulic manipulation 
c) Groundwater extraction 

containment strategies attempt to achi eve remedial objectives by 
reducing contaminant flux to a point where dilution by ambient 
groundwater or surface water lowers pollutant concentrations to 
acceptable levels. These alternatives differ from groundwater 
extraction in that they make no direct effort to remove 
contaminants froa the environment. The latter strategy entails 
removal of contaminated groundwater for either oft-site disposal 
or treatunt on-site. roc the great ujority of contaminant 
pluHs encountered, the volume• of groundwater involved preclude 
off-li t e diapo1al a• a coat effective alternative. 

Physical containment alternatives can con1ist of iapervious 
surface barriera to minimize i nfiltration of precipitation or a 
collbination of a surface caP and vertical subsurfaCe barriera 
d!lligned .to retard groundwater flow • . surface capa •re 
constructed by placing either an impermeable aynthetic llembrane 
or a layer of relative impervious eoil (i.e., clay) over a 
specially prepared surface graded to promote runoff. The cap il 
then covered with a blanket of granular m.aterial to facilitate 
drainage followed by a Jballow-rooted vegetative cover to 
ainiaiJ:e erosion and protect the integrity of the liner. 

Subsurface barrier technologies include the following: 

a) Slurry trench cutoff walla 

b) Thin wall cutoffs 

c) Sheet pile walla 

d) Grout curtains 


In teru of conatructability, reliability, and durability, a 
1lurry trench cutoff wall il deemed to be the moat appropriate 
barrier technology for the conditions encountered at the 
Groveland site . Slurry trench cutoff walla are constructed by 
excavating a narrow (3 teet wide) vertical trench through 
unconaolidated strata to bedrock using a bentonite slurry to 
stabilize the excavation vella. The trench is then backfilled 
with a soil-bentonite or cement-bentonite mix, creating a low 
permeability wall around the contaminated zone . Por both 
economic and performance-related reasons, soil-bentonite 
backfills are qenerally preferable to cement-bentonite mixes . 
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Cutoff walls are almost invariably used in conjunction with 
surface caps, although partial cutoff walla without surface 
barriers are occasionally used to redirect groundwater flow . 
Slurry cutoff wall/surface cap containment do not eliminate 
discharge of contaminants from the contained zone1 rather they 
are designed to reduce the flux to acceptable levels. Depending 
upon the quality of the bedrock which forma the base of the 
containment, additional measures to control leakage--such as a 
grout curtain or hydraulic manipulation within the contained 
area--may be required. 

Hydraulic 1D4nipulation ia a form of containment which relies 
on control of piezometric beads via groundwater pumping and 
recbarqe as opposed to physical bac·rieu. In its moat commonly 
used form, hydraulic containment involves pumping from the 
downgradient end of tbe contaminant plume with recharge near the 
upqradient edge, creating a recirculation effect. To ainimize 
leaka9e of contaminant• from the zone of contained groundwater 1 a 
surface barrier 11 usually recommended in conjunction with 
hydraulic manipulation. Tbia form of containment ia usually 
e•ployed alone only aa an interim remedial •eaaure to temporarily 
retard contuinant migration. Long-term application would 
require e11entially perunent operation and uintenance 
requireMnta 'to 1u1tain effective contain111nt. ror thia reason, 
hydraulic unipulation would typically be uaed witb 9roundvater 
treat111nt aa a final remedial alternative. 

Groundwater extraction would involve removal of 9roundwater 
via pumping welll aituated within the .01t highly contaainated0 aone(a), followed by on-aite treatment. After treatment to 
acceptable levell, the effluent ia diacharged to aurface waters 
or back to the ground. ley variables aa1ociated with groundwater 
extraction alternative• include placement of the pumping wella, 
required withdrawal ratea , and necea1ary •turnover• timea for 
aquifer renovation. Depending upon the nature and coat of the 
required treatment train, clean water ezclu1ion via phy•ical 
barrien (surface cap and/or cutoff wall) can represent a 
colt-effective addition to the qroundwater extraction 
alternative. 

prnr OfMENT ANQ EYALQATIQN QP Bf!Mf!QIAJ. u T£RNA,TI!JES 

Baaed on the technologies identified in the preceding 
1ection1 a limited number of potentially appropriate remedial 
·alternatives tailored specifically for the Groveland site have 
been developed. During this development, a number of assumptions 
were made regarding the appropriateness of remedial technologies. 
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Fi rst , a s ur face barrier alone as a containment alternative 
was eliminated because of this option • a i neffectiveness in 
deal ing with the existing groundwater contamination. Second, a 
s oU-bentonite slurry cutoff wall with a surface cap was selected 
as the moat appropriate containment technology and was considered 
both with and without a grout curtain. Third, hydraulic 
manipulation either alone or in conjunction with physical 
containment vas ruled out due to exc..aive maintenance 
requirements and limited lonq term benefits. Pinally, it vas 
assumed that the substantial coat of a clean water exclusion 
system in comparison with anticipated treatment costa, rendered 
this technoloqy impractical. 

Remedial technologies were thus assembled into the f ollovinq 
three alternatives• 

1. 	 Surface cap and slu r ry cutoff vall - install bentonite 
slurry cutoff vall around perimeter of plume vitb either 
clay cap or synthetic l iner. 

2. 	 Surface cap, slurry cutoff vall, qrout curta in 
Alternative 1 with a 20 foot grout curtain added at bue 
of vall. 

3. 	 Groundwater extraction and treatment-pump groundwater 
froa tvo vella situated north of Mill Pond, treatment 
and discharge to surface water. 

In terll8 of acbievinCJ remedial objectives (i.e., minimizing 
discharge of contuination from the concentrated TCE plume to the 
aain body of the aquifer) Alternative 1 must be considered 
questionable. Bedrock coring data and reaults of on-aite 
perMability teating reported by !RT &UCJCJelt that the rock in the 
vicinity of the Mill Pond site 1a variably fractured and, in 
'places, highly per•eable (for exaaple, ERT reports a hydraulic 
conductivity of 68 ft/day in rock at well ERT-17) . Thus, while a 
cutoff vall will 9reatly r educe flow through overburden s trata, 
i t i a possible, if not likely, that subs tantial leakaCJe will 
occur from the contained area t hrough the fractur ed rock at the 
base of t he vall . Pre vious studies by GZA at a s i te exhi biting 
simil a r at rat i grapby auqqeat that hydraulic gr adients i n r ock 
below the wal l wil l i ncrease and a aiCJnificant percent age of the 
original ambient fl ow may leak f r om the site below the cutoff 
vall . The Potential f o r leakage of this magnitude renders the 
cutoff wall option of dubious effectiveneasJ thus, it baa been 
eliminated from further consideration. 
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Both of the remaining alternatives can potentially address 
the remedia l objectives in an adequate fashion but they differ 
siqnificantly in terms of implementability and coat. The slurry 
cutoff/grout curtain option would require a massive reqrading 
effort in the Mill Pond area, including fillin9 of a number of 
acres of wetland and reroutin9 of Johnson Creek. In addition, 
land acquisition of private property would be necessary since the 
plume area extends beyond the town property. The extent of town 
owned land il shown on Pi9ure 2 and 3. Acquilition of various 
local and etate permits would be requ i red alon9 with an esti mated 
miniiiW.m four month construction period. It ia estimated that 
approsiutely one year would elapse between authotization of 
funding and completion of the project. The eetimated total coat 
of this remedial option would be approxiutely $2 , 000 ,000J 
escluding any l and acquisition costa. 

The ground,ater extract i on and t reat me nt al t ernative would 

!::~i:t~~n:~~~~;~on ,:~.r~:P!~~1:e~!•;e:u~~=~t;:~te~~~!~t and 
dilcharge . It is eatiuted that the aya t ea coul d be ope r at i ng 
within ais 80ntha of authorization of f unding. The total coa t of 
the groundwater eztraction/treatunt alte rnative ia dilcusaed 
hereinafter. 

Coaparilon of the two alternativea in teru of environMntal 
benefits, iaplementability, and coats r eveala that the 
groundwater extraction and treatment option il clearly superior . 
'l'bis approach h, therefore, the reco11111ended alternative for the 
Mill Pond aite. 

BECQDBY QLI. QESIGR 

The ..in dea ign paruetera for the recovery/system are aa 
fOllOWII 

A. Nullber of Welle 

B. Well aiti n9 (ar eal l ocation) 

c. screened interval 

o. Pumpin9 rat8s 

Items A, B and C are governed 110re by considerations such as 
cost, contamination distribution (both &really and vertically), 
and access constraints than by hydraulic factors. Refinements in 
contamination \iistribution interpretations facilitated by data 
from the present study indicate that the leadin9 edge of the 10 
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ppm TCE pl ume lies s omewhere in t he vicinity or wells DEQE-1 and 
D£0£-5 , near the base of t he aqu ifer . Da t a ! rom wells DEQ£•4 and 
DEQE-6 sugges t t hat the plume begins to rise throu9h the aquifer 
and diecha rge t o J ohnson Creek downgradient o! this l ocation. 
Interception is therefore recoUUH:nded in the immediate vicinity 
of wells DEQE-1 and DEQE-5, with screened intervals at the base 
of the aquifer. 

Hydraulic considerations au9geat that multiple wells would 
be recommended over a single pumping center to minimize induced 
infiltration. &owever, g i ven the li11ited width of the plume , it 
il difficult to justify more than two interceptor vella baaed on 
coat-effectiveness. Therefore, the recommended interception 
system would cOnsist of two deep (approximately 65 feet ) pumping 
wel l s installed at l ocations shown on Figure 4, screened over the 
bottom 10 fee t of t he outwash aqu ifer . Wella would consist of 
8-incb d iameter PVC wel l acreen and riser i ns t alled i n 18-inch 
minimum diame t e r dri l l holes and surrounded by a g ravel packed 
material. 

Pumping rates at each well would remain as the cr itical 
variable for the interception syat ea . It i s des ired to select 
puaping rates which would aaximize recovery of the contuinant 
plume while ainimizing induced infiltration. Baaed on the 
limited analyses conducted during the current studies, a flow 
rate of 15-20 gpm per well ia considered appropriate for these 
objectives. It 11 recoiiiiHnded that verification of the) 	 effectivanea• of tbia pumping rate be provided during initial 
operation of the proposed system via three dimensional computer 
flow 110delling and field monitoring. 

FfYALQATION OP ALTERNATIVES PQB TREATING £XTR6CTtp GROIJNDWAT£8 

The ra are 1averal general types or treatment available for 
the contaminants pres ent at this site. 

1. Synthetic Resin Ads orption 

Synthetic r es ina have been manufactured to adsorb 
part i cular contaminants. Accord i ng to EPA Research and 
Development Report EPA-600/ S2-82-027 , da ted September , 
1982 , Amberaorb XE-34 0 by Rohm • Baas has been used t o 
s uccessfu l ly remove chlorinated solvents in the ppb 
railge. There is no information available on their use 
with contaminants at concentrations in the ppm range . 

Capital coats for an i nstallation using Alubersorb in a 
presdure vessel are high. Operating coats are high due 
to the use of an electric steam generator needed 
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to regenerate the resin. In addition, the collection 
of condensate and the separation of the organics for 
disposal create operational problems. According to a 
Rohm and Baas representative, Ambersorb is no longer 
manufactured due to lack of a market. The recommended 
resin is now Amberlite XAD Series. Due to a lack of 
experience with its u1e and similar operating probleiNI, 
we do not feel it il appropriate for this site. 

2. Gnnular Activated Carbon (GAC) 

GAC il a proven effective technique for removing 
chlorinated solvents from water. Using pressure tank 
adJorbera, GAC has reduced a vide range of contaminants 
to the low ppb range . Experience baa shown that the 
types and levels of contuainanta at this site are 
amenable to adsorption and removal by GAC. 

3. Aeration 

'l'he efficiency of aeration depende on the relative ease 
by which the contaminants can be driven fro• the liquid 
phase to the gaa pbue. Volatile compounds vitb low 
solubility in water an aost easily stripped fro• 
water. Chlorinated aolventa, 1ucb as those at tbil 
site are amenable to air strippinq. 

Air stripping i s commonly accomplished by the following 
aethods: · 

Cusods aeratfgn : Contaminated water il flowed over 
land or artificial step11 although inexpensive, 
efficiency ia poor. 

Spray aeratfgn: Contaainated water il run through a 
nozzle and sprayed onto land or a pond . It r equires a 
very high preaaure pu•p for the nozzle and large unuaed 
area. Op._rational probleu due to freezing could 
develop during winter montha. 

Qiffuged terotfon bJdn; A large reservoir is 
constructed with provisions for bubbling air through 
the contaminated water. This ia used pri~aarily in 
industrial plant operations, requires large air 
supplies, a large area, and considerable equipment. 
Efficiency of removal is less than the next method. 
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Packed towent Contaminated water is trickled throuqb 
a cylindrical column filled with special polypropylene 
packing which provides a large surface area. A blower 
at the bottom of the tower forces air up through the 
falling water. Since the air and water flow is eaaily 
controlled and the flow 11 contained, this method is 
very efficient and require• no large land area. 

The tecbniquea for packed towen bas been developed over the 
laat 10 years aa more groundwater contamination sites were 
discovered. The procedures and construction methode have made 
packed towers the most efficient aeration technique for removal 
of volatile ocganics .. 

For efficient deaign of a packed tower, key parameten 
ahould be obtained by a pilot plant teat. In January of 1983, a 
pilot atudy conducted by Oi Recovery Syeteu under contract to 
the Town, indicated that the contaminants at Well No. 4 could be 
reduced by 99 percent at an air to water ratio of lO:l{CFM/GPM). 
At the time of thia pilot tut, the total volatile organic level 

~:,!:.:~e.i:nthc!:~y; ·toA~~~~g:ot~:~~~o:~:i~!;t~~~~!! 
efficiency can be obtained. However, thia level of treatment fro• 
a single unit will not be sufficient to meet the NPDES Permit . 
It will be neceaaary to install two aeratora in aeries to meet 
the eatabliahed criteria. 

Activated carbon and air atr ipping are both widely uaed foe 
treating contaminated groundwater. The choice of the appropriate 
technique depends upon several criteria including deaired 
effluent and economica. Since both have a track record of 
achievinq the desired effluent criteria to meet the NPD£5 Permit, 
a coat compariaon between the two 11 needed. 

Figure 5 ahowa a eebeaatic of each of the following 
treatMnt optiona. The following compar iaon addreaaes the 
indivi dual treat•ent proeeaa itself, not the interceptor wella 
and collection ayatem which would be the aame for each treatment 
alternat ive. 

L Granular Activated Carbon 

The carbon usage rate ia a function of the 
contamination level. For levels in the ppm range, the 
literature inciicatea a uaage rate between 4-12 lba. GAC pee 
1000 gallons of wate r treated. 
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The treatment system would conaiat of a pressuce vessel 
containinq 20,000 pounds of GAC, which 11 1 full truckloada 

oaing a value of 4 lba/1000 qallons, a total of 5 
million gallons of water could be treated, with a pumpinq 
cate of 40 gallons pee minute (GPH), the GAC would laat 
about 87 dayaa With a coat of $0.90 per pound, the 
replacement coat for GAC would be $75,600 pet yeara 

Usinq a value of 12 lba/1000 qallona, a total of 1.67 
MG of water would be tceated befote ceplacement . The GAC 
would need to be ceplaced once a month. The aMual coat 
would amount to $227,000a 

Coate for heating the building encloauce which house 
~~~y~; ;~B~~ber would be minimal since the tempecature need 

Capital costa are estimated aa following f or a single 
adaorber 1 

· ~aocber ' GAC $75,000 
Piping, foundation ' 
Installation 12,000 

Inclosure foe Adaocbet 
(incl. foundation) 37 ,ooo 

Pence ' Site Work ~ 

$128,000 

2. Packed Town Air Strippet 

.packed tower· air atrippinCJ econo•iea can be obtained if 
the treat•ent pcoceaa can •stand alone• • . If aic e•isaion 
atandatds cequice a vapoc phue adeorption unit , the coat 
effectiveness of the treatment pcoceaa 11 adversely 
affected. In fact, tbe vapor phaae adaocption un i t coul d be 
aore espenaive than the ait attippec itself. In thia case, 
an ait pollution control device ia not cequired accordin9 to 
DEQ£ Air Quality Section. (See lettec dated May 1, 1985). 

Because ·of the high levels of total volatile ocganics 
(TVO) in the raw watec: (40 ppm) the effluent from a single 
air stripper with U percent removal efficiency would esceed 
the NPDES Permit. Therefon, two tower• in aeries would be 
necessary. The operating costa associated with such a 
system would be mainly powec costa. This would be two 2HP 
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blower motors and the l-l/2HP pump and motor to transfer the 
water trom the first tower to the second. Assuming 
continuous operation of all units and the current rates 
charged by the Groveland Light Department, this annual coat 
il estimated at $3,000. This is based on the Small 
Power Class B rate. There would be no demand charge. For 
comparison sake, this only includes the treatment process 
not the extraction process (i.e., submersible pumps). 

Capital coata are estimated as follows : 

Packed tower stripper (2) ' blowers 
Building for blowers 
Ondecgcound sump• (2) (2000 gal)
Piping 
Sump Pump 
Pence • site work 

$40,000 
11,000 
e,ooo 
s,ooo 
4,000 
~ 

TOTAL I $70,000 

r or both the GAC and aeration option, it .would be necessary 
for the Groveland LiCJht Department to install 3-phase power t o 
the site. The coat of this installati on is estimated at $3,000. 

3. Aeration and GAC 

R.eplacinCJ the second air stripper with a GAC adaorber 
would not siCJnificantly reduce the operating coat of dual 
aerators. The coat savings of eliminating the second blower 
would be outweighed by the replace111nt coat of the GAC. 
Baaed on published results and the writer'• ezperience with 
a GAC adaorber in Acton, an average carbon us age rate of 0.5 
lba. carbon per 1000 gallons of treated water ia typical for 
TVO concentration in the 300-400 ppb range. The GAC would 
have to be replaced every two years, which ia equivalent to 
approzimately $9,000 per year. 

The capital coat would be increased significantly due 
to the coat of the adaorber, GAC, pipinCJ and foundation. In 
addition, t he size of the building used for the dual 
aerators would have to be increased to house the adsorher. 

In terms of technology, capital and operatinCJ coat, and 
effect on the environmental, alternative 2 consisting of two 
packed towers in series is the moat feasible option. 

The tpwera would be approximately 30 inches in diameter 
and have 16 feet of packing, a 2HP blower would be required
for each. 
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The following is a deacr iption of how the recommended 
system would f unct ion: 

The water from each intecceptor well would be pumped 
through manifold pipe to the tint tower. It would exit the 
tower into an underground concrete sump. A low lift 
vertical pump would lift the water to the top of second 
tower where it would fall into a aecond sump. The treated 
water would exit the second sump through an overflow pipe 
which would carry the water by qravity to the brook at the 
bottoa of the dam apUlway. The operation of the vertical 
pump in the aump would be controlled by water level probes 
located in a •stilling we11• in the Jump. The blower to 
tower number 1 would be activated by the aubmersible pump in 
either int erceptor well. The blower to tower number 2 would 
be atacted aimultaneoualy with the aump pump. 

GBOQNPWAT£ 8 Qist;BABGf! 

The ncomD~nded location ot: the ptopoaed treatment facility 
ia in the vicinity of DEQ!-1 on town owned land. 

Available discharge pointa foe the effluent from the air 
'atripper include the town'• aewet ayatea and surface water 
bodiu. 

The sever system option waa removed from consideration
) 	 becauae of the coat aasociated with installing approximately 3000 

feet ot: gravity sever to reach the neareat point of the ayatem. 
The town baa no plana to eztend the sewer syatea to the 
washington Street area in the foreaeeable future. 

The potential surface water discharge points are Johnaon 'a 
Creek and the Mill Pond. Since the town doea not own the Mill 
Pond, approval would need to be obtained from the t wo owners . On 
the other hand,the town doea own a significant amount of land 
north of the Mill Pond dam. The 110at appropriate discharge point 
would be t o Johnaona Creek at the baae of the apillvay. The 
ground elevation at thil point ia approzimately 10 feet lower 
than the ground at the treatment aite. Thia difference i n 
elevation would enable the effluent to flow by gravity to 
Johnson& Creek. This discharge point would be leas noticeable to 
the public, thereby keeping the •curious nuisance• factor to a 
minimum. 

The current NPDES Permit MA0102661 ia still suitable for the 
proposed discharge and does not need to be amended. The effluent 
standards established in the Permit are atill viable. The 
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Permit, which was issued in April of 1983 terminates one year 
after start of discharge. A new Permit would then need t o be 
issued. In addition, the Permit expires 5 years after date of 
issuance. A copy of the final site plan would have to be 
approved by the EPA and the Division of Water Pollution Control. 

As stated earlier, the Air Quality Section of the DEQE has 
determined that the expected air discharge for the packed towers 
will not exceed current established standards. 

Becaus e of the location of the aite relat i ve to surface 

~~~:!;v!~i:!l~o:!i::~::·:~ae~ot~:t:!~l:nr.r;~~t!~~io~h:c~roveland 
(Chapter 131, see. 40). Baaed on our experience on December 6, 
1982 when we attended a hearinCJ with the Conservation Commission 
on behalf of the town for permiaaion to undertake similar 
activities, we do not anticipate a problem in receiving approval 
from the Conservation Com~ailsion. 

It will also be necessary to obta in a Building Permit from 
the Town for tbe pro~aed treatment facility. 

QQBATION QP B£COVEBX/TBgATMENT PBOC!SS 

Tbe anticipated duration of the groundwater 
reeovery/treataent proeesa can be eatiuted uaing Darcian flow 
theory and making a nullber of SiiiPlifying assumptions. Pint, it 
aust be assu•ed that the suspected aource of the contamination 
(within the Valley Screw property) will be terminated. It ia our 
undentandin9 that the D!Q£ ia addreaaing this issue with the 
Owner. It can tben be aaauHd that the contamination will 
aigrate at the 1ame rate a1 the ambient groundwater -- a 
reuonable asauaption con1iderin9 TCE'• adsorption 
characteriatica. Tbe time of travel between the 1ource of the 
contamination and tbe recovery point can then be calculated by 
dividing tbe distance alon9 a f low line by the calculated 
trans port velocity. OsinCJ a flow distance of about 1100 feet and 
tranaport velocity of 1.5 feet/day (see Phaae II Report) a travel 
ti.. of approxiuteiy two yean i s calculated. 

The tnvel time computed represents the approximate time 
required for one • flush• of the recovery system. Based on 
studies by GZA and othere, it is anticipated that 2 to 3 flushes 
of the system will be required to reduce contaminant levels from 

4i~:ayr~~=~~n~0t~~= ~: ~~=r~~:~:~~::t~!:~:d'~o0~e 1~~u~P~of~~~TC£ 
years. Monitoring of the actual extraction and treatment system 
will permit th\s estimate to be refined. 
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TABLES 



!~gl
;: :~I 

!1.=·~1 
TABLE l ~-~~~• •g.•l 

... : ::ll') SUMMARY OF WELL POIN'r 
PERMEABILITY TESTING RESULTS ! =! •I

l;;:!:gla··:.I 
well Hydraulic: Conductivity 

(ft/day)~ ~ 

14 Constant Bead 74 

il 
I; 

14 Riainq Head 26 


DEQE-4-2 Constant Bead 26 


DEQE-5-2 Constant Head 46 
 ~§.... 
DEQE-6-3 Conatant Bead i::!! 
DEQE-6-3 Ri1inq Road HI; 
DZQZ-7 Constant Bead 210 


DEQZ-8 Ri1in9 Bead 


DZQE-t Constant Bead 180-280
':) 



I. . 
TABLE 2 

CC SCREENING RESULTS') 

Well Date Estimated. 
Stlllllpod TCE Concentration~ (ppm) 

DEQE-1-3 3/14/ 85 

DEQE-1-4 3/14/85 18 

DEQE-4-2 3/14/85 1.5 

DEQE-5-2 3/14/85 0.2 

DEQE-5-2 5/1/85 14 

DEQE-6-1 3/14/85 1.5 

DEQ!-6-2 3/14/ 85 

D!Q!-6-3 3/14/85 1.5 

D!Q!-7 5/1/85 0.4 

:) 	 D!QE-8 5/1/85 20 


D!QE-9 5/1/85 0 .2 


D!QE-12 5/1/85 {0.05 


NO'l'l!!S: 1) 	 GC acreening with Century Syatmu Model OVA-128 
portable GC uainq heated headapace procedure• 

2) 	 Tentative identification of trichloroethylene ude 
by matching peak elution timea with retention time1 
of atandarda. 

3) 	 Reporte4 concentrationa are approximate only. 



PUMPING 

Well Method of 
Analysis~ 

Jacob l 

o-1-3 Jacob 2 

o-1-3 Recovery 

Oiatance-Drawdown 
(10 ain.) 

Diatanca-Oravdown 
(270 ain.) 

TABLE 3 

TEST DATA SUMMARY 

4,200 560 

l9' 700 2,630 

4,930 660 

8,330 1,100 

7,885 1,050 

Coefticient ot 
Storage 

0.006 

0.017 

0.04 
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Hoy 1, 1985 


DuFresne-Henry, Inc. 
89 Hlin Street RE: GAOVELANO • Metropolitan Boston/ 
Concord, HA 01742 Northeost Region - Airstrippi ng 

off of Washington Street 
Grovellnd, MA 01830 
FlHAL APPROVAl 


Attention: Mr. George R. Allen 


Gentlenen: 

The Metropolitan Boston/Northeast Region of tho Oopartment of Environnental 
Quality Engineering, in reply to the roquost contained in 1 lettar fi'OIII OuFrosne· 
Henry, Inc . received on March 21, 1985, has reviewed the fnfol"'llltfon relative to 
the proposed eeratfon tower to be installed on Town of Groveland property located 
off of W.shfngton Street in Gronland, Massechusetts . 

A review of tho subaoittad infon11t1on by Oopartlolnt enginoers indicatas that 
the proposed aeration tower will be used to strip volatile organic ccapounds frtWI 
contutnated groundwater. This Region Ms detanafned that the expected •tssfons( ) 	 fro~~, and the projected frapact of this project are acceptable under existing 
Oopartlnlntal guidel1,.., and hereby grants FlHAL APPROVAl for the airstripping 
unit 11 subaoittad. 

Should you have 1.ny questions concerning th1s ..ttar, please do not hesitate 
to contact Mr. Mich11l J. Hlhlr, Air Quality Section Chief, at 5 c ..... -•lth 
Avenue, WOburn, Musachusetts 01801. 

~~~~ly.yours, . Ua..~ 
Richard J. Chal f f 
Acting Regional nv1rorwnental Engineer 

RJC/Ewl/pd 

cc: 	 Board of Health, Town Hall, ·Gfooveland, HA 01830 
DAQC. One Winter Street, Boston. MA 02108 - Implementation Branch 

0 
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