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titled, "Report en Improvements to the Water System of 
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ON IKPROVZKENTS TO THE WATER SYSTEM
 

Of The
 

CITY OP WOBURN, MASSACHUSETTS
 

WHITMAN & HOWARD, INC".
 
ENGINEERS
 

89 Broad Street
 
Boston, Mass.
 

AUGUST, 1958
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—-s-ii;:- G?.C~J:C WArz?. SUPPLIES
 
^nv^ctigaticns have beer, naae so eeter.-ine the 1;, -.2 rion 

* t
 

-: cr.arac'ce:.'* of existing ground water supplies' in Wobum,
 

-, -r. effort to insure thai; as cocplete a picture as pos
• •• ™*
 

••.;13 Is presented, available information on industrial, as
 

ifdl as public water supplies, is presented herewith.
 

Industrial Supplies
 

The known major industrial ground water supplies in
 

•cburn have been investigated and are reported on as fol

lows :
 

Location 1 - Atlantic Gelatin Division of
 
General ?oods Corporation
 

This plant has five wells in the Aberjona
 
Valley. Pour are in use and one is under con
struction. Pertinent data is as follows:
 

Depth HardncFS Chi .-.rid 33
 
Well No, .-o.m. feet p.p.m. p*p«m>
 

1 320 65 7? 30
 
2 £40 98 94 30
 

230 . 66 130
 
51 160 30
 

500 est. 152
 

NOTE: Wells 1, 2, 3, and 5 are actually located
 
in Winchester, Jus- over the Woburn line.
 

Due to evidence of previous or present pol
lution of the aquifer (demonstrated by the high
 
chloride content), the water from these wells
 
is not used for drinking purposes.
 

Location 2 - John J. Rlley Co., Tannery
 

One well rated at 500 gallons per minute
 
about 40 feet deep. The water is polluted and
 
is used for Industrial purposes only.
 

Location 3 - Consolidated Chemical Industries.
 

-30
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Six wells are located along th3 shore of
 
Mi:'-.awvr: Per/?., Two of these are net Abandoned.
 
Of the remaining Tour, two c.r- 5C feet deep and
 
yield a total of about 350'gallons fer minute.
 
Tli? other -c-.'o are 90 feet deep and yield a tobal
 
of aboiit T.,050 gallons per minute under ideal con
ditions. The water from the two deep wells is
 
reported to be of good quality.
 

Location 4 - Independent Tallow Company
 

Thir, well field has a yield of about 250
 
gallons per minute. Water shows indicates of
 
pollution and a high iron content has been re
ported (about 0.6 p.p.m.).
 

Location 5 - Sylvania Electric Products, Inc.
 

Three wells are driven here with a total
 
estimated capacity of about 1 m.g.d. Two of
 
the wells are within 150 feet of a 2̂ -insh sewer,
 
and an application for uee of the water for
 
drirJring purposes was turned dovm by the Depart
ment of Health.
 

»!»lic r-ro-.nd Water Supplies
 

The public vrater svpply for the City of Woburn is
 

TTesently obtained from v:»?..la located in close proximity to
 

1cm Pond in the locations shown on the map entitled "Water
 

:y=t3ir., Wo'oum, Mass." The wells now in use are described
 

*-s follows:
 

Well A2"
 

Important data on Well A2 is summarized as
 

follows:
 

Year constructed 1937
 
Depth 90 feet
 
Rated yield 2.9 m.g.d.
 
Original specific capacity 600 g,p.a.p.f.«
 
Present yield (dependableH1957) 2.3 m.g.d.
 
Present specific capacity (1957) 170 g.p.ai.p.f.*
 
Length of screen 37.5 feet
 

* Gallons p^r ninute per foot of drawdoi-.-n
 

JL~
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_.,-,::3D WELL SUPPLIES	 • . i i
 
CIS	 supplies, now abandoned, are the filter galleries
 

.....	 *»
 

'";""..-5 just east of the pumping station, a driven'welx .
 

'• '.i lying close to Well D, and old Wells A and. C. In
 

iz area such as the Horn Pond well field, no benefit will
 

w i:rived from returning to past practices as driven
 

rtll fields and filter galleries. However, considerable
 

Ise	 lies in the area of cid Well C (abandoned because
 
— 2k.f
 

<• was not properly constructed and pumps sand) and of
 

•lil yell A (abandoned because it was not constructed in
 

iecordance with modern practice in well work and because
 

it is interfered with by Well A2). 
:
 a
 

Weil C was originally constructed in fine sand (reported- !«
 
ly) and was 70 feet deep. Weil A was only 40 feed deep (as
 

gainst Well A2, 90 feet -eep while less than 150 feet
 

awry).
 

CGHCHJSTONS
 

Or. the basis of the facts presented in the foregoing
 

:ections, the following conclusions may be drawn with
 

respect to the ground water potential of the City of Woburn.
 

1.	 Much of the ground water potential of the City
 
of Woburn has been meticulously Investigated In
 
the	 past.
 

2.	 The Aberjona River valley still has a potential
 
for ground water supply for certain Industrial
 
used, but the ground waters of this valley are,
 
in general, too polluted to be used for a pub
lic water supply.
 

3* Based on knowledge of previous Investigations,
 
the	 Horn Pond area is, undoubtedly, the best
 

^-_ potential source for an additional public ground
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water supply. In this connection, Appendix 1
 
cov.^aint data on investigations on the e_fect
 
of increased	 ground water withdrawals from
 
tliis :rea.cn the level of :•£ n, roncl, and rer.cn
tr-?.r/:?tions made with respect thereto.
 

An ui.sxplored area lies west of Mishawum Pc.id,
 
between the Pond ani the Headine-Woburn li::e.
 

Ii. vi«r.* cf the "ju:'.lt-irp character of the City
 
o:? Wcourn, it does not appear practical to test
 
i:i aref; cth3- thar. wiose aescribed In 3 a»*fl 4
 
abovs, as no other areas <s.ppear- to be remote
 
e.-.ough I'roa sources cf pollution to warrant
 
development.
 

TS 0? RECENT TEST WELL INVESTIGATIONS:
 

A number of test wells were driven, a new gravel
 

well h&s been constructed and. three major pumping
 

tB have been conducted since the start of our investl

ptlons Into the water system of the City of Woburn.
 

Logs of the wells, showing soil strata encounteredt
 

itc., are presented hersvd.th In Appendix 3i Analyses c*
 

*ster obtained from certain wells are given in Appendix 4,
 

A plan showing test well locations, the graph of a pr«mp

!r,g test and other data are contained in Appendix 5.
 

The results of the Investigations are summarized
 

as fellows:
 

1. A test well (No. 6) was driven close to
 
abandoned Wall C to a depth of 70 .feat.
 
Water qaality was poor. Iron Content
 
was 0.23 parts per million, (p.p.m.) and
 
manganese" was 0.22 p.p.m.
 

2. A test well (No. 7) was driven to a depth
 
of 125 feet about 115 fee'c east of old Wcj.1
 
A. The yield of water was not great enough
 

••* to warrant development of this location.
 

*	 3. A test well (No. 8) and observation well
 
(No. 8 Ob.) were driven to a depth of 94
 

-35
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C-2.2 November 1963 letter tract Wiitnan and Howard to 
Massachusetts Du|jaitiaait of Public Health regarding 
Wobuxn test wells. 
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\\HimXScHoWARD.IxC.
 
tS~. 1869 • is:. 102

ENGINEERS 

R3n66>-i9se> . " . £9 Broad Street, Boston 10, Massachusetts 

C SOGCO »£»BSOS 
c B WICK:«SON 
I M P ' T T C N D K E I G M 

6-1633 

i:o verier 12, 1963 

State Department of Public Health
 
State House
 
Boston, Massachusetts
 

Gentlemen:
 

A total of seventeen sites have been tested by means
 
of 2-1/2" test wells for an additional ground water supply
 
for the City of Woburn. The location of these wells Is
 
shown on the attached map.
 

Of the areas tested the following wells showed water

bearing formation having excellent transmissablllty; the
 
balance of the wells were shallow or penetrated impervious
 
material: 

Well No. Depth of Well
(Fe-et)

 Trans.T.issability 
 of Water Bearing Material 

(gallons per foot of 
drawdown) 

5 45 63 
8 40 40 
9 65 35 

88 100 

The most promising area from these preliminary tests Is
 
in the vicinity of Well No. 16 on land near ^he Rod & Gun Club.
 
The water quality from Well No. 16 is shown on the attached '
 
analysis from the State Department of Public Health. It is
 
low in iron and manganese.
 

No. 9 which is also in the general vicinity of No. 16
 
was low in iron and manganese as shov;n on ~he attached analysis.
 

Well No. 8 located south of Salen: Street a~ the rear of
 
a truck terminal was driven in good v;ater bearing formation
 
which was low in iron and manganese.
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As a result of these tests we would like your approval
 
of sites 16, 9, and 8 in order that we rnay conduct an
 
extended pumping test on 8-inch wells or groups of wells in
 
order to establish quantity of water available.
 

The City of Woburn is critically in need of an
 
additional water supply and your immediate action on this
 
matter would be greatly appreciated..
 

Very	 truly yours,
 

WHITMAN & HOWARD, INC.
 

enclosure By
 
r
 

cc:	 Mr. Albert Wall, Supt.
 
Woburn, Mass,
 

Mr. Herbert Nickerson
 
Tewksbury, Mass.
 

Mr. George Olson, City Eng.
 
Woburn, Mass.
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S DEPARTMENT OF PUBLIC HEALTH. 
WATER ANALYSIS O-'illigraias Per Liter) 

Collector: 
Source A 

•:Source B 2-1/2" TEST WELL #9 No. OF SALEM ST. 

Sc'jrce C TEST WELL #8 SALEM ST.  40 ' DEEP -40 G?M 

Source D 

Source Z 

Source F 

A B C D E F 
Sanple NO. L60362 460.468 46042C 
Date of

Date of

 Collection 

 Receipt 
11/1/63 

nA 
10/14/6^ 
10/15 

— 
io/n /n^ 

Turbidity 0 0 0 

Sedinent 0 0 0 
Color 5 * 5 
Odor 1 Ch 0 o • 

PH 6.U 6.4 6.6 
Alkalinity  M.O. 

Dhth 
22 21 41 

Hardness 112 82 88 

Iron .03 .10 ' .06 
Manganese .02 .02 .02 

Free Anmonia - N .02 .01 .01 -

Nitrite N .000 .000 .004 
Nitrate N 6.U 2.5 1.8 
Chloride a. 7.5 39. 
Fluoride 

Phosphate  Total " 

Ortho 
ABS 

Bacterial Sample 
Dnte of Receipt 
Colifona  MPN * 

MF 
Mi cro -Aoorphous 

.::~:::'td. Units cer ml. 

VOIA 
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O2.3 Kay and June 1968 correspondence and notes regarding
 
improper disposal of manure near veils G and H.
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511 Beply Draft - TFM - Hay 31. 1968 / 

Board of Health and Charities
Woburn,/MeBeaebusetts
&-^

 let Woburn Public Water Supply • . 
 Xaproper ̂ Ltpoaal ofmumre<j4pst 

 froa tifle Range Wells 

Centleaens 

The Bapartaent of Public Health in response to the verbal request of your
 

sanitarian has caused en ezaninatioa to ba aada by one of ita engineers intotha
 

alleged lay roper duapeag of aanura froa e pinery into a brook tributary to tat
 

Abljoaa BAver upatreaa froa tha ao eallad rifle raa|a grave)], paahad wells.
 

Tat examination revealed that tat aanura from a foraer piggery leeattad of
 

Olyapia Avaaua end operated by luaaao J. and John C. Murphy, 10
 

Wubuia, uma haing duapad into a euaapy area om a tributary el tha Ahfjeaa
 
- *
*,-, -**ifrf' .
 

upatreea froa tha ao oaled fx rifle ranat gravel pi aha* ualU* * aiarua of
 

»ly for tha 4ity of Woburn.
 

Tha Bepertasutjiof the opinion that tha iapropar <1apnaal of
 

ititataa a Miaanea and a ataaea to tha public health and a danger to the
 

public ueter aupply wells located downatreaa aad reeoaaande that your hoard order
 

all such iaproper dueping to cease and all asnure already duapad to ha
 

Tha Dapartaent raqnaats that it ba inforaod of your action in this vattar
 

on or bafora Juna 17, 1968.
 

Vary truly yoors,
 

John 0. CoillM
 
Mraator
 

WOOL Division of Sanitary Infittaarlng
 

M/lWc
 

eci Board of Usear Coaaissionars 
Mohan, Miss. 

Mr. Axttaur V. Bromftll. Diractor 
Pivition of Conaarvation farvioaa 
10t Oanorid«a Straat 
Boaton, Mass. 
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•OTIS BBLATXTB TO: Vobttra - v*tor Sapply . Ditpooal of
 
Maaaro la Broog TMbatary to Aborjoaa Biror
 

•Ti Jotoph X. Coaloy
 

BATBi May 90, 1968
 

* f
 

Tho folloviag aro aotoa rolatiro to tho traaafor of 4oooapo«laf pig
 
•aaaro froa tho otto of tho foraor M«rphy Figsory off, Olyapia AYoaao la
 
Vob«ra, to * atria aa4 aaall po«4 oa Iaa4 Iooato4 aoroao Olyapia Aroamo.
 

Applioatioa vaa aa4« la a pboaa tall fro* Mr. 14var4 App, Saattarlaa
 
for %Ha BoaM of Boaltb ia Vo»mra. Oa ff*4ar* Nay 10, lf<8, tho vritov 
aoooap«alo4 by Mr. App, oxaalao^ tao alto aa4 foaa< «aa% aa ••«!••«•«
 
to load* of •aaaro hat aooa tmpoA ia%o a taall poa4 ia tho aar«h.
 

Oa tho proviovo «*y, fnar«day, Hay f, lf<8, Mr. App vooolvo* a %olo
phoao oo«plaiat aaovt Amaplac iato tho amroh. Oa iaToatiiatloa, Mr. App
 
ha4 tho Vohara Polioo Bopartaoat aotlfy tho ooatraotor to atop tho 4«mplac.
 
Oa Frl4ay, tho vritor aotiflo4 tho M«ooaoh«aotta Dopart'aoat of fataral•
 
Ito«oarooa of tho 4«§pta« booavao taoro ia a riolatioa of Chapter tie, Aota
 
of 19^5. A «alf«rao4 offieor froa that Dopartaoat roop«a4o4 to tho oall
 
that aftoracoa aa4 otato4 that a aotioo vo«14 bo ooat to tho ovaora to
 
ooaao 4a»piai oa tho aito. Mr. ffhoaao HotoMalia of thia offioo aa4 Mr.
 
Coocaa'a offioo voro alto aotifio4 by thia vritor booaaao of tho oloao
 
proaiBity of tho aroa to tho liflo Baa«o Wolla, part of tho Vobara pablio
 
vator oapply.
 

Tho »aa«ro baa booa 4«apo4 iato a avail poa4 aa4 a aaroh 4raiao4 by
 
a floviaf brook that 4raiaa iato tho Aborjoaa Bivor apatroaai froa tho
 
Biflo Baafo Volla. Xa aa ••oh aa tho City of Vobara fa«oa tho daafor of
 
tho loaa of tho tvo grarol paoh volla at thia looatioa booauao of oTi4oaeo
 
of orgaaio poll«tioa» tho vritor atroagly roooaaaoa4o that tho aaaaro bo
 
ro»oTo4 froa tho plaoo vhoro it haa booa 4mapod to aa aroa off tho vator
abo4 of tho Aborjoaa Biror.
 

Tho ovaora of tho Iaa4 vhoro tho aaaaro haa booa 4wapod and aloo tho
 
ovaora of tho foraor pigfory aro; Bagoao J* i Joha C. Murphy, 60 Brtotvood
 
Koa4, Vobara, Ma«aaoh«ootta.
 

Tho 4iotaaoo fro* voll *I* to tho iito of tho 4uapiac« i« 1700 foot.
 
800 attaoho4 atato ahoot for looatioaa.
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C-2.4 July 1968 letter £ran Massachusetts Department of 
Health to Mr. Joseph Mclaughlin regarding East Woburn 
ccnplaints of chlorine taste in public supply wells. 
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0 
tie 'dtuAetti/
 

02/33 July 30, 1968
 

Mr* Joseph F. Mclaughlin 
'Ten It To Joer! 
Boston Herald Traveler 

Be: »:03UBN  Public Water Supply 
Complaint of Chlorine Taste, 
East V.'oburn. 

300 Harrison Arenue 
Boston, Massachusetts 

Dear Mr* McTr>TiPhl\r\' 
The Departaent of Public Health, in response to the request made
 

in TOUT letter dated July 1, 1968, has caused an investigation to be made
 
by one of its engineers into alleged chlorine tastes in the municipal
 
water supply in East Woburn*
 

Please be adrised that the public water supply for the City of
 
Woburn is obtained front grarel developed wells. Two of these wells,
 
located in East Woburn and known locally as the t;fiifle Binge" Wells,
 
are situated in a swampy area near the Aberjona Siver.
 

In the sumaer of 1967, it was necessary for the Departaent to
 
recommend to officials of the City of Woburn that both of these wells
 
be taken out of service, due to the poor bacterial quality of the water
 
supplied therefrom* The Departaent has indicated to the City of Woburn
 
that these wells nay not be used as sources of public water supply with
out continuous ehlorlnation to assure the safety of the water*
 

On April 3» 1968, chlorinating facilities were installed at one
 
of these wells* Initially, this caused many complaints of chlorine taste
 
from residents of East Woburn* The chlorine dosage has since been adjusted
 
so that the bacterial quality of the water can be controlled, while keep
ing complaints of chlorine taste to a minimum*
 

I trust that the foregoing information will be helpful to you
 
and your readers.
 

Very truly yours.
 

John C* Collins ,
 
£860-68 Director ''
 

Division of Sanitary Engineering
 
C/Eaa
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C-2.5 September 1971 Water Quality Analysis sheet regarding 
arsenic barrel H<^na<rf of at Olyopia Avenue near the 
Aberjona River. 
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LAWRENCE EXPERIMENT STATION
 

MASSACHUSETTS DEPARTMENT OF PUBLIC HEALTH voacai
 
SPECIAL EXAMINATION
 

Col lector:
 

SOUrC6A C«*Tî  UQbtB+j- . 2Q ua i»t«r • 31 »ii SftOaBdt I 
Source B ^ 

LAff*5*d 4*1 «m r̂ k/rf.̂ rl Aw^M<4 La TWmu.̂  _ f•*n— ̂ .« . 4^ M •• A^ i . 1 4•47̂ >1A JKWi* • n»ar MKO^ ma Riiir 
Source C 

Source 0 

Source E 

Source F 

A B C 0 E F 

Sample No. SUaC-c 5116E7 

Date of Col lection 0/^0/71 o/so/n 

Date of Receipt 9/LO/71 5/20/A 

AfaMtiAj ^>/l 0 *̂1 iflrvi. 

REMARKS:
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C-2.6 February 1973 letter fran Massachusetts Board of Health
 
to Wbburn Conservation Camission regarding sodium
 
chloride in drinking water.
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FACSIMILE 

February , 1973 

Woburn Conservation Committee 
City Hall 
Woburn, MA 01801 

Attn: Mrs. Patricia Brady 

Re: Woburn - Public Water Supply 
Sodium and Chloride Levels 

Dear Mrs. Brady: 

Enclosed is information concerning sodium chloride in drinking water which 
will be self-explanatory for the most part. 

We have enclosed a copy of an analysis of the Woburn Public Water Supply 
for 1972 to illustrate the current condition of the supply. However, the 
statistics for all public water supply systems for 1972 have not yet been 
prepared, and reference will have to be made to 1971 data to show the relative 
condition of the supply. 

Massachusetts has over 1,000 individual sources serving some 380 public 
water supply systems. Of these, only 23 contained over 30 parts per million of 
sodium on the basis of 1971 analyses. Since the trend of pollution by road 
salt is upwards, it is safe to assume that more sources will be in this 
category when the 1972 figures are compiled. 

Nevertheless, all six sources shown on the analysis sheet submitted are 
either at the 30 parts per million level, or are very close to it. This 
illustrates that Woburn is one of the communities in the Commonwealth where 
corrective action is most needed to reverse the trend of increasing salinity. 

If you have further questions concerning this problem after reviewing the 
material submitted, we will be pleased to discuss the matter with you further. 

Very truly yours, 

John C. Collins 
Director 
Division of Environmental Health 

Enclosures 

cc:	 Woburn Water Department 
Public Works Department, Woburn, Massachusetts 
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FACSIMILE
 
Woburn Chloride Analyses
 

YEAR
 

1952
 
1953
 
1954
 
1955
 
1956
 
1957
 
1958
 
1959
 
1960
 
1961
 
1962
 
1963
 
1964
 
1965
 
1966
 
1967
 
1968
 
1969
 
1970
 
1971
 

NO. OF SAMPLES
 

18
 
18
 
0
 
0
 
10
 
17
 
16
 
10
 
6
 
21
 
10
 
22
 
30
 
24
 
20
 
19
 
22
 
26
 
27
 
16
 

10.4- 15.4 
9.2- 16 

10- 15
 
13- 19
 
14- 19
 
18- 23
 
17- 21
 
12- 32
 
15- 42
 
17- 60
 
18- 55
 
32- 70
 
40- 79
 
44- 82
 
44-120
 
50-185
 
50-140
 
66-180
 

MEAN 

13.3 
13.1 

12.1
 
15.3
 
17.05
 
20.5
 
19.84
 
24.2
 
33.20
 
35.78
 
45.06
 
58.05
 
62.40
 
66.73
 
71.41
 
98.5
 
87.8
 
115.0
 

MEDIAN 

14.0 
13.0 

12 .0 
15 .0 
18.0 
21.0 
20.0 
27.0 
36.0 
36.0 
48.0 
59.5 
65. 0 
72. 00 
71.00 
86.5 
90.0 

110.0 
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/Wobura Chloridt Analyses 

KS. Q? SAMPLES 
TEAR 

18 
18 
0 
0 
10 
17 

17-21 6 
12-32 21 
15-U2 10 
17-fiO 11 
18-55 30 
3?-70 2U 
UO-79 20 
uu.fl? 1« 
nU-120 22 
50-1P5 26 
50-1UO 27 
66-180 16 

ir.i 
15.3 
17. "5 
?0.«i 
19.% 
2M.2 
33.20 
35.78 
US.06 
58.05 
62. UO 
M.73 
71.ul 
48.5 
87.8 
US. 

13.0 

12.0 
15.0 
11.1 
21.C 
?0.0 
27.0 
3R.O 
36.0 
UC.O 
59.5 
fS.O 
72.0 
71.0 
86.5 
90.0 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

310 CMR 22.00: DRINKING WATER REGULATIONS 

Section 

22.01	 Purpose and Authority 
22.02	 Definitions 
22.03	 Compliance 
22.04	 Siting Requirements 
22.05	 Maximum Microbiological Contaminant Levels, Monitoring 

Requirements and Analytical Methods 
22.06	 Maximum Inorganic Chemical Contaminant Levels, 

Monitoring Requirements and Analytical Methods 
22.07	 Maximum Organic Chemical Contaminant Levels, 

Monitoring Requirements and Analytical Methods 
22.08	 Maximum Turbidity Contaminant Levels, Monitoring 

Requirements and Analytical Methods 
22.09	 Maximum Radionuclide Contaminant Levels,Monitoring 

Requirements and Analytical Methods 
22.10	 Alternative Analytical Methods 
22.11	 Laboratory Certification 
22.12	 Consecutive Public Water Systems 
22.13	 Variances 
22.14	 Exemptions 
22.15	 Reporting Requirements 
22.16 Public Notification Requirements 
22.1? Record Maintenance 
22.18	 Right of Entry 
22.19	 Distribution System Requirements 
22.20	 Surface Water Supplies 
22.21	 Ground Water Supplies 
22.22	 Cross Connections 
22.23	 Severability 

22.01: Purpose and Authority 

These regulations are intended to promote the public health and 
general welfare by ensuring that public water systems in Massachusetts 
provide to the users thereof water that is safe, fit and pure to drink. 
These regulations are promulgated pursuant to the authority conferred 
by General Laws, Chapter 21A, Section 2(28), General Laws, Chapter 
92, Section 17 and General Laws, Chapter 111, Section 160. Pursuant 
to General Laws, Chapter 30A, Sections 1(5), 2 and 3, these regula
tions are promulgated to set forth those standards and requirements of 
general application and future effect which shall be used :o implement, 
interpret and enforce General Laws, Chapter 40, Sections 15B, 38, 
39B, 39C, 40, 41, and 41A; General Laws, Chapter 111, Sections 2C. 
5G, 17, 143, 159, 160A, 160B, 162 and 165; General Laws, Chapter 
114, Sections 35 and 36; General Laws, Chapter 140, Sections 32B ar.d 
32H; and General Laws. Chapter 155 Sections 4B and 5. 

These regulations shall take effect on June 24, 1977. Rmes and 
Regulations For the Purpose of Preventing The Pollution And Securing 
The Sanitary Protection of Certain Waters used As Sources of Public 
Water Supply, approved and adopted by :he Department cf Pusiic 
Health on "October il, 1960 and filed with the Secretarv of the Com
monwealth on June 1, 1961, are repealed as of the effective date of 
these regulations.

The Department affirms its authority to determine compliance or 
initiate enforcement actions related to these regu'ations based upon 
analytical resv.its and other ir.forrnaticn compiled by :ts sanctioned 
representatives and agencies. 

22 32: wefinitiona 

As used in these regulations, the following terns shall have t.-.e 
following meanings: 

9 ,20 22	 vol . 12 - ::: 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.02: continued 

(1) Agency means the United States Environmental Protection Agency. 

(2) Administrator means the Administrator of the Agency. 

(3) Commissioner means the Commissioner of the Department of En
vironmental Quality Engineering. 

(4) Department means the Department of Environmental Quality Engi
neering of the Commonwealth of Massachusetts. 

(5) Person means an individual, corporation, company, association, 
trust, partnership, the Commonwealth, a municipality, district or otner 
subdivision or body politic of the Commonwealth, any department. 
agency, or instrumentality of the United States, except that nothing 
herein shall be construed to refer to or include any American Indian 
tribe, or the United States Secretary of the Interior in his capacity as 
trustee of Indian lands. 

(6) Contaminant means any physical, chemical, biological or radiolog
ical substance or matter in water. 

(7) Maximum Contaminant Level means the maximum permissible level 
of a contaminant in water which la delivered to the free flowing outlet 
of the ultimate user of a public water system, except tn the case of 
turbidity, where the maximum permissible level is measured at the 
point of entry to the distribution system. Contaminants added to the 
water under circumstances controlled by the user, except those result-
Ing from corrosion of piping and plumbing caused by water quality, 
are excluded from this definition. 

(8) Public Water System means a system for the provision to the 
public of piped water tor human consumption, if such system has at 
least fifteen (IS) service connections or regularly serves an average of 
at least wenty-five (2S) individuals daily at least sixty (60; aays of 
the year. Such term includes (1) any collection, treatment, storage, 
and distribution facilities under control of the operator of sucn a 
system and used primarily in connection with such system, and (2) 
any collection or pretreatment storage facilities not under such control 
which are used primarily in connection with such system. A public 
water system is either a "community water system" or a ''non-com
munity water system". 

l.a) Community water system means a public water system wh.icn 
serves at least fifteen (15) serves connecaons used by year-round 
residents or regularly serves at least twenty-five (25) year-round 
residents. 
(b) Non-community vater system -neans a public water systam that 
is not a community water system. 

(9) sanitary Survey means in an site review of the water 
facilities, equipment, operation and maintenance or a OUDIIC vatar 
system for :he purpose of evaluating -ne adequacy or sucn scur-a, 
facilities, equipment, ooeration and -namtenance :or producing ana 
distnouang saie drmicng *ater 

(10) Standard Sample means the aliquot of nnisnea dnntung .vater 
that is examined for the presence of colifcrm bacteria. 

(llj Supplier of water means any person «vho owns or operates a 
public vsater system. 

9'30<32 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.02: continued 

(12) Dose Equivalent means the product of the absorbed dose from 
ionizing radianon and such factors as account for differences m bio
logical effectiveness due to the type of radiation and its distribution in 
the body as specified by the International Commission on Radiological 
Units and Measurements ( ICRU). 

(13) Rem means the unit of dose equivalent from ionizing radianon to 
the total body or any internal organ or organ system. A ''millirem 
(mrem)'1 is 1/1000 of a rem. 

(14) Picocurie (pCi) means that quantity of radioactive material pro
ducing 2.22 nuclear transformations per minute. 

(15) Gross alpha parncle activity means the total radioactivity due to 
alpha particle emission as inferred from measurements on a dry sample. 

(16) Man-made beta particle and photon emitters means all radionu
clides emitting beta particles and/or photons listed in Maximum Per
missible Body Burdens and Maximum Permissible Concentration of 
Radionuclides in Air or Water for Occupational Exposure, NBS Hand
book 69, except the daughter products of thorium-232, uranium-235 
and uranium-238. 

(17) Gross beta particle activity means the total radioactivity due to 
beta particle emission as inferred from measurements on a dry sample. 

(18) Laboratory Analyst means a person who is qualified to perform 
tests in specified disciplines or categories. 

(19) Laboratory Supervisor/Consultant means 'a person with manage
ment and technical responsibility, who exercises supervision over 
technical personnel, evaluates the quality of analytical methods, per
forms tests requiring special scientific skills and is responsible for :he 
accuracy and reporting of results. 

(20) Laboratory Director means the person who has administrative and 
legal responsibility for the operation of the laboratory. 

(21) Halogen means one of the chemical elements chlorine, bromine, or 
iodine. 

(22) Trihalomethane means one of the family of organic compounds. 
named as derivatives of methane, wherein three of the four hydrogen 
atoms in methane are each substituted by a halogen atom in the molec
ular structure. 

(23) Total Trihalometnanes means the sum, rounded to :wo significant 
figures, of the concencrations in milligrams per liter of tne trihaiometn
ane compounds, trichioromethane (chloroform;, bromcdich.orsmetnane, 
dibromochloromethane, and tribrcmomethane (b romoform) . 

(.24) Maximum Total Tr.halomet.-.ane Potential means the maximum :on
centration of total trihaiomethanes produced ;n a given water containing 
a disinfectant residual after seven aays at a temperature of 25 C 
or above. 

(25) Disinfectant means any oxidant, including but not limited to 
chlorine"] chlorine dioxide, chloramines, and ozone, which is added :c 
water in any part of the treatment or distribution process, and which 
is intended to kill or inactivate pathogenic microorganisms. 

9 20 i2 

C-31 



310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.03:	 Compliance 

(1) No source of water used by a public water system, no system of 
water supply used by a public water system, and no treatment facili
ties or treatment works used by a public water system shall be deemed 
by the Department to be safe, fit, or pure, or in any other way 
approved, and shall not be used either for regular or emergency use, 
unless the drinking water supplied to the users of such public water 
system complies with these regulations. 

(2) These regulations shall apply to each public water system in the 
Commonwealth except a public water system which meets all the follow
ing requirements: 

(a) Said system consists only of distribution and storage facilities 
(and does not have any collection and treatment facilities); 
(b) Said system obtains ail of its water from but is not owned by 
or operated by, a public water system to which such regulations 
apply;
(c) Said system does not sell water to any person; and 
(d) Said system is not a earner which conveys passengers in 
commerce. 

(3) Where the Department in consultation with the Department of 
Public Health, determines that (1) a supplier of water is supplying 
drinking water in violation of these regulations, and (2) an order to 
cease supplying such water would pose a significantly greater hazard 
to the public health than the continued supplying of such water in 
violation of these regulations, the Department may authorize the sup
plying of such water subject to such conditions as may be imposed by 
the commissioner, but only for a temporary, non-renewable period not 
to exceed the amount of time the supplier of water reasonably needs to 
either eliminate the violation or promptly apply for and obtain a vari
ance or exemption. 

(4) The Department snail report all violations of these regulations ta 
the Massacusetts Department of Public Health promptly upon ootaining 
knowledge of such violations, and shall consult with the Massachusetts 
Department of Public Health with regard to enforcement actions taken 
to obtain compliance with these regulations. 

22.04:	 Siting Requirements 

No person shall enter into a financial commitment for or initiate 
construction of either a new public water system or a substantial 
modification of an existing public water system until said person has 
first submitted plans for same to the Department and the Department 
has approved such plans. To the extent practicable, said person snail 
avoid locating all or any part of the new or suostantially modified 
facility at a site which a:ther: 

(,1) :s subject to a significant r.sk from ear'nquaKes, floods, fires, cr 
other disasters which couid cause a sreakcown :£ ;ne public v»a:,jr 
system ar a portion thereof; or 

(2) except for intake structures, is within :he flocdplain of a 1-0
year flood or ;s lower than any recorded hign tide where appropriate 
records exist. 

22.05:	 Maximum Microbiological Contaminant Levels, Monitoring Requirements
 
and Analytical Methods
 

(1) Table 1 in 310 CMR 22.05 and the accompanying provisions con
tain maximum contaminant .evals permissible .n puouc '-vater systems, 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.05: continued 

and describe associated monitoring requirements. Table 3 in 310 CMR 
22.05 specifies analytical techniques which shall be followed in analyz
ing water samples. A supplier of water shall take samples of the 
water and shall provide for analysis of such samples for such water 
quality parameters, at no less than the stated frequencies and consis
tent with the methods described in said tables and accompanying 
provisions. Based on a history of no coliform bacterial contaimination 
and on a sanitary survey by the Department showing the water system 
to be supplied solely by a protected ground water source free of 
sanitary defects, a community water system serving 25 to 1000 per
sons, with express written permission from the Department, may 
reduce the monitoring frequency required in Table A, except that in 
no case shall it be reduced to less than one sample per quarter, ana 
provided that the Department may revoke such permission -.vnenever 
the maximum contaminant level prescribed in Table A is exceeded. 

(2) Samples taken to determine compliance with the requirements of 
310 CMR 22.05 shall be taken at the free flowing outlet of the ultimate 
user of the public water system, as approved by the Department. 

(3) All analytical results shall be rounded to the same number of 
significant figures as the applicable maximum contaminant level. 

(4) The standard sample used in the membrane filter procedure shall 
be 100 milliliters. The standard sample used in the 5 tube fermenta
tion tube procedure shall be 5 times the standard portion, which 
standard portion shall be 10 milliliters. 

(5) When the coliform bacteria in a single sample analyzed by the 
membrane filter procedure exceed 4 per 100 milliliters, or occur in 3 or 
more 10 milliliter portions in a single sample analyzed by the 5 tube 
fermentation tube procedure, at least 2 consecutive daily check samples 
from the same sampling point shall be collected and examined. Addi
tional check samples shall be collected daily until the results obtained 
from at least two consecutive check samples show less tnan 1 conform 
bacteria per 100 milliliters analyzed by the membrane filter procedure 
or no positive tubes analyzed by the 5 tube fermentation tube pro
cedure. 

(6) When the presence of coliform bacteria in water at any particular 
sampling point has been confirmed by any check sample, the supplier 
of water shall report to the Department within 48 hours. 

(7) For public water systems that are required to sample at a rate of 
less than 4 per month, "the figures given in the maximum contaminant 
level column of Table 1 in 310 CMR 22.05 shall be based on sampling 
during a 3-month period rather than the 1-month period other.vise pre
scribed therein, except that the Department may, in its discretion. 
require that compliance oe oasea on sampling during a 1-montn pence. 

(8) Check samples collected pursuant to 310 CMR 2 2 . 0 5 ( 5 ) shall not 
be included in calculating the :otal numcar of samples :aKen aac.i 
month to determine compliance with the momtor.ng frequency reauire
ments set forth in Taoie 1 in 310 CMR 22.05. The results from ail 
coliform bacterial analyses performed pursuant to this section, except 
those obtained from check samples and special purpose samples, snail 
be used to determine compliance with the maximum contaminant leveis 
for coliform bacteria set forth m Taole 1 in 310 CMR 22.05. No loca
tion at which check samples are taken pursuant to 310 CMR 22 .05(5) 
shail be eliminated from future sampling without express permission :: 
the Department. 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.05: continued 

(9) If the coliform bacteria in a single sample analyzed by the mem
brant filter procedure exceed 4 per 100 milliliters. or occur in 3 or 
more 10 milliliter portions in a single sample analyzed by the S tube 
fermentation tub* procedure, the results of that sample may be ex
cluded In determining whether the maximum contaminant level pre
scribed in Table A has been exceeded only if all the daily check 
samples required by 310 CMR 22.05(5) have been collected and ex
amined, and show zero coliform bacteria. Notwithstanding the fore
going, the Department shall have the discretion to require the results 
of that single sample to be included in determining whether the max
imum contaminant level prescribed in Table A has been exceeded 
whenever the Department deems such action necessary to protect the 
public health or otherwise carry out the Department's statutory re
sponsibilities. 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.05:	 continued 

Table 1. 

MAXIMUM MICROBIOLOGICAL CONTAMINANT LEVELS AND
 

MONITORING REQUIREMENTS (TABLE A)
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310 CMR: DEPARTMENT 
OF ENVIRONMENTAL QUALITY ENGINEERING 

22.05: continued 

TAJ5LE 2. 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.05: continued 

TABLE 3. 

ANALYTIC REQUIREMENTS (TABLE B) 

ANALYTICAL REFERENCE 
CONTAMINANT METHOD TO METHOD (1) 

Coliform Bacteria Meabrane Filter pp. 928-935 

5 tube fermentation 
tube pp. 913-927 

(1) Standard Methods for the Examination of Water and Wastewater,
 
American Public Health Association, 14th Edition, 1976.
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.06: Maximum Inorganic Chemical Contaminant Level3, Monitoring Requirements 
and Analytical Methods 

(1) Tables 1 & 2 in 310 CMR 22.06 and the accompanying provisions 
contain maximum contaminant levels permissible in public water systems, 
and describe associated monitoring requirements. Table 3 in 310 CMR 
22.06 specifies analytical techniques which shall be followed in ana
lyzing water samples. A supplier of water shall take samples of the 
water and shall provide for analysis of such samples for such water 
quality parameters, at no less than the stated frequencies and consis
tent with the methods described in said tables and accompanying pro
visions. The requirements set forth in Tables 1 and 2 in 310 CMR 
22.06 for Nitrate and Sodium shall aoply to all public water systems. 
The requirements set forth in Tables "l and 2 in 310 CMR 22 06 for all 
other inorganic contaminants shall apply only to community water 
systems. 

(2) Samples taken to determine compliance with 310 CMR 22.06 shall 
be taken at the free flowing outlet of the ultimate user of the public 
water system, as approved by the Department. 

(3) All analytical results shall be rounded to the same number of 
significant figures as the applicable maximum contaminant level. 

(4) Compliance with the maximum contaminant level for nitrate shall be 
determined on the basis of the mean of two analyses. When a level 
exceeding the maximum contaminant level for nitrate is found, a second 
analysis shall be initiated within 24 hours, and if the mean of the two 
analyses exceeds the maximum contaminant level, the supplier of water 
shall report his findings to the Department pursuant to 310 CMR 22.15 
and shall notify the public pursuant to 310 CMR 22.16. 

(5) For all inorganic chemicals except nitrate and sodium, if the 
results of an analysis maae pursuant to 310 CMR 22.06 indicate that 
the level of any contaminant listed in Table 1 in 310 CMR 22.06 ax
ceeds the maximum contaminant tevel, the supplier of water shall report 
to the Department within 7 days and inmate three additional analyses 
at the same sampling point within one month. When the average of 
these four analyses, rounded to the same number of significant figures 
as the maximum contaminant level for the substance in question, ex
ceeds the maximum contaminant level, the supplier of water snail notify 
the Department pursuant to 310 CMR 22.15 and shall give notice to the 
public pursuant to 310 CMR 22.16. Monitoring after public notification 
shall be at a frequency designated by the Department and shall con
tinue until the maximum contaminant level is not exceeded in two suc
cessive samples or until a monitoring schedule as a condition to a vari
ance, exemption, or enforcement action shail become etfecave 

(5) Data for .ncrganic chemicals in surface waters acquired after Tune 
24. 1976 and data :or ground Caters acquired alter June 24, 19"6 
ce substituted for the initial Analyses required by Table 3 in 310 
22.06 *ith express vntten permission cr che Department. 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.06: continued 

TABLE 1 
MAXIMUM CONTAMINANT LEVELS FOR INORGANIC CHEMICALS 

MAXIMUM CONTAMINANT
 
LEVEL
 

CONTAMINANTS MILLIGRAMS PER LITER
 

Arsenic (As) 0.05
 

Bariua (Ba) 1.
 

Cadmium (Cd) 0.010
 

Chromium (Cr-i-6) 0.05
 

Lead (Pb) O.OS
 

Mercury (Kg) 0.002
 

Selenium (Se) 0.01
 

Silver (Ag) 0.05
 

Fluoride (F)
 
Temperature
 
Degrees Degrees
 
Fahrenheit Celsius
 
53.7 & below 12.0 & below 2.4
 
53.8 to 58. 3 12.1 to 14.6 2.2
 
58.4 to 63.8 14.7 to 17.6 2.0
 
63.9 to 70.6 17.7 to 21.4 1.8
 
70.7 to 79.2 21.5 to 26.2 1.6
 
79.3 to 90.5 26.3 to 32.5 1.4
 

Sodiu* (Ha) 20.
 
Any other provision of these regu

lations to the contrary notwithstanding,
 
a supplier of water may supply to the
 
users thereof, without obtaining a var
iance or exemption and without being
 
subject to any enforcement action,
 
water which exceeds this maximum con
taminant level for sodium, but cnly
 
if the supplier of water reports to
 
the Department pursuant to 310 CMR
 
22.15 and gives notice to the public
 
pursuant to 310 CMR 22.16.
 

Nitrate (as S) 10.
 
At the discretion of the Department,
 

nitrate levels not to exceed 20 ag/1
 
may be allowed in 3 non-community water
 
system if the supplier of water -demon
strates to the satisfaction of the
 
Department that:
 

(1) Such water will aot be avail
able to children under six months
 
of age; and
 
(2) There will be continuous posting
 
of the fact that aitrate levels ex
ceed 10 og/1 and the potential health
 
effects of such exposure; and
 
(3) Local public health authorities
 
and the Department will be notified
 
by the supplier annually of nitrate
 
levels that exceed 10 mg/1; and
 
(4} So adverse health effects shall
 
result.
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.06: continued: 

TABLE 2 
MONITORING REQUIREMENTS FOR INORGANIC CHEMICALS 
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310 CMR DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.06. continued 

TABLE 3 
ANALYTICAL REQUIREMENTS 

REFERENCE 

"Methods of Chemical Analysis of Water and Wastes," EPA Environ
mental Monitoring and Support Laboratory, Cincinnati, Ohio 45288 
(EPA-600/4-79-020), March 1979. Available from ORD Publications, 
CERL, EPA, Cincinnati, Ohio 45288. For approved analytical proced
ures for metals, the technique applicable to total metals must be used 

CONTAMINANT METHODS IN REFIHEXCE >n 

Arsenic (As) 206 2, Atomic Absorpt ion Furnace Technique, or 
206.3, or 206.4 

Barium (Ba) 208.1; or 208.2, Atomic Absorption Furnace technique 

Cadmium (Cd) 213,1; or 213.2, Atomic Absorption Furnace technique 

Chromium (Cr+6) 218.1, or 218.2, Atomic Abosrption Furnace technique 

Lead (Pb) 239.1; or 239 2, Atomic Absorption Furnace technique 

Mercury (Hg) 245.1; or 245.2, Atomic Absorption Furnace technique 

Selenium (Se) 270.2, Atomic Absorption Technique; or 270.3 

Silver (Ag) 272.1; or 272.2, Atomic Absorption Furnace technique 

Fluoride (F) 340.1, Colon-metric SPADNS with Bellack Distillation; 
or 340.2, Potentiometnc Ion Selective Electrode 

Sodium (Na) 273 1, Atomic Absorption Direct Aspiration; or 
273.2, Atomic Absorption, Graphite Furnace 

Nitrice (as N) 352.1; or 353.3; or 353.1, Automated Hydrazine 
Reduction; or 353 2 

REFERENCE 

"Standard Methods for the Examination of Water and Wastewater," 14th 
Edition, American Public Health Association, American Water Works 
Association, Water Pollution Control Federation, 1976. 

CONTAMINANT 

Arsenic (As) 

Barium (Ba) 

Cadmium (Cd) 

Chromium 

Lead 

Mercury (Hg) 

Selenium (Se) 

METHODS IN REFERENCE 42
 

301-A VII, pp 159-162, or 404-A and 404-S(*,i, Spec
trophotometric Silver Diethyldithiocarbamate
 

301-A IV, pp. 152-155, Atomic Absorption - Direct
 
Aspiration
 

301-A II or III, pp. 1*3-152, Atomic Absorption
 
- Direct Aspirat ion 

301-A IT or I I I , pp 1*8-152, Atomic Absorp t ion 
- Direct Asp i r a t i on 

301-A II or III , pp 143-152, Atomic Absorption 
- Direct Aspiration 

301-A VI, pp 156-159, Manual Cold Vapor Technique 

301-A VII, pp 159-162, Hydride Generation - Atomic 
Absorption Spectrophotometry 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.06 Table 3: continued
 

Silver (Ag) 301-A II, Atonic Absorption - Direct Aspiration
 

Fluoride (F) 414-B and C, pp. 391-394, Electrode Method or
 
SPADNS Method; or 603, Colorimetric Method with
 
Preliminary Distillation, Automated Complexoae Method
 
(Alizarin Fluoride Blue) pp. 614-616
 

Sodium (Ha) 320-A, Flam* Photometric Method, pp. 250-253
 
Nitrate (as N) 419-D, pp. 427-429, Colorimetric Brucine; or 419-C,
 

pp. 423-427, spectronetric Cadmium Reduction; or
 
60S, pp. 620-624, Automated Cadmium Reduction
 

REFERENCE *3
 

Techniques of Water-Resources Investigation of the United States Geo
logical Survey. Chapter A - 1. "Methods for Determination of Inor
ganic Substances in Water and Fluvial Sediments". Book 5, 1979, 
Stock 1024-001-03177-9, Available from Superintendent of Documents, 
U.S. Government Printing Office, Washington, D.C. 20402. 

COHTAMINAHT METHODS IS REFERENCE »3 

Arsenic (As) 1-1062-78, pp. 61-63, Atomic Absorption - Gaseous 
Hydride 

Selenium (Se) 1-1667-78, pp. 237-239 
Silver (At,) 1-3325-78, pp. 365-367, Flouride, Total Colorimetric, 

Zirconium - Eriochrome Cyanine R 

REFERENCE 44 

Annual Book of ASTM Standards, part 31 Water, American Society for 
Testing and Materials, 1976 Race St., Philadelphia, Pennsylvania 19103. 

CONTAMINANT METHODS IX a£TER£NCE -W
 

Arsenic (As) D 2972 - 78A; or 0 2972 - 73A
 

Cadmium (Cd) D 3557 - 78A or B
 
Chromium (Cr+6) D 1687- 77D
 
Lead (Pb) D 3559 - 78A or B
 

Mercury (Hj) D 3223 - 79
 
Selenium (Se) 0 3859 - 79
 

Fluoride (F) D 1170 - 79
 
Sodium (Ma) D 1428 - 64 (a)
 
HUrate (as X) D 992 - Tl; or 0 3867 - "98; or D 3867 - '9A
 

MISCELLANEOUS METHODS FOR FLUORIDE 

Automated Electrode Method, "Fluoride in Water and Waste Water," In
dustrial Method *380-75 WE, Tachrucon Industrial Systems, Tarrytown, 
New York 10591, February 1976 

Fluoride in Water and Waste Water Industrial Method «129-71 w, Tech
nican Industrial Systems, Tarry town. Mew York 10591. December 1972 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.07:	 Maximum Organic Chemical Contaminant Levels, Monitoring Requirements 
and Analytical Methods 

(1)	 Certain Pesticides and Hercicides 
(a'5 Table 1 in 310 CMR 22.07 (1) and the accompanying provisions 
contain maximum containment levels permissible in community water 
systems and describe associated monitoring requirements for certain 
chlorinated hydrocarbons and chlorophenoxys. Table 2 in 310 CMR 
22.07 (1) specifies analytical techniques which shall be followed in 
analyzing water samples. A supplier of water for a community water 
system shall take samples of the water and shall provide for analysis 
of such samples for such water quality parameters, at not less than 
the stated frequencies and consistent with the methods describee in 
said tables and accompanying provisions. 
(b) Samples taken to determine compliance with 310 CMR 22 .07 '1 ) 
shall be taken at the free flowing outlet 01 the ultimate user or the 
community water system, as approved by the Department. 
(c) All analytical results shall be rounded to the same number of 
significant figures as the applicable maximum contaminant level. 
(d) If the result of an alalysis made pursuant to Table 1 in 310 
CMR 22.07(1) exceeds any maximum contaminant level prescribed in 
Table 1 in 310 CMR 22.07(1) the supplier of water shall report to 
the Department within 7 days and shall initiate three additional 
analyses at the same sampling point within one month. When the 
average of these four analyses, rounded to the same number of 
significant figures as the maximum contaminant level for the sub
stance in question, exceeds the maximum contaminant level, the 
supplier of water shall notify the Department pursuant to 310 CMR 
22.15 and shall notify the public pursuant to 310 CMR 22.16. 
Monitoring after public notification shall be at a frequency desig
nated by the Department and shall continue until the maximum 
contaminant level has not been exceeded in two successive samples 
or until a monitoring schedule as a condition to a variance, exemp
tion, or enforcement action shall become effective. 
(e) Data for the organic chemicals regulated by 310 CMR 22 07(1) 
acquired for surface waters after June 24, 1976, and data :or 
ground waters acquired after June 24, 1974 may be suDsntutea for 
the initial analyses required by Table 1 in 310 CMR 22.07(1) with 
express written permission of the Department. 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.07: continued 

TABLE 1 
^XJ^M CONTAMINANTP.Eyjtj *-VP MQ.y.JPJUNg 

REQUIREMENTS FOR CHLORINATED HYDROCARBON AND 
CHLOROPHENOXY PESTICIDES 
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310 CMR. DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.07 continued 

TABLE 2. 

ANALYTICAL REQUIREMENTS
 
FOR CERTAIN CHLORINATED HYDROCARBONS
 

PESTICIDES AND CHLOROPHENOXY PESTICIDES
 

REFERENCE METHOD APPLICABLE TO 

Methods for Organochlonne Chlorinated 
Pesticides and Chlorophenoxy Hydrocarbons 
Acid Herbicides in Drinking 
Water, ORD, Publications 
CERI, EPA, Cincinnati, 
Ohio 45268 

1977 Annual Book of ASTM 12-3088 Chlorinated 
Standards, part 31, Water D-3478 Hydorcarbons

Chlorophenoxys 

Standard Methods for the 509-A, pp. 555-565 Chlorinated 
Examination of Water and 509-B, pp, 555-569 Hydrocarbons 
Wastewater, 14th Edition, 
American Public Health 
Association, American 
Water Works Association 
Water Pollution Control 
Federation, 1976 

Techniques of Water - Chapter A-3, pp. 24-39 Chlorinated 
Resources Inveand Chloro- Hydrocarbons 
phenoxys of the United States 
Geological Survey, Chapter 
A-3, "Methods for Analysis 
of Organic Substances in 
Water", Book 5, 1972 
Available from Super
intendent of Documents, 
U.S. Government Printing
 
Office, Washington, D.C.
 
20402
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.07: continued 

(2)	 Trihalomethanes 
( a } T h  e maximum contaminant level for total trihalomethanes shall 
be	 0.10 milligrams per liter. This maximum contaminant level shall 
becora* effective on promulgation of these Regulations for community 
water systems serving 10,000 to 74,999 individuals, inclusive. This 
maximum contaminant level shall not apply to other public water 
systems.
(b) All community water systems which serve 75,000 or more indi
viduals and which add a disinfectant (oxidant) to the water in any 
part of the treatment began sampling and analyses for total tnhalo
methanes by November 29, 1980. All community water systems which 
serve 10,000 to 74,999 individuals, inclusive, and which add a disin
fectant (oxidant) to the water in any part of the treatment process 
shall begin sampling and analyses for total trihalomethanes by not 
later than November 29, 1982. Once begun, all sampling and analy
ses shall be repeated quarterly. Compliance with this maximum con
taminant level shall be determined based on a running annual aver
age of quarterly samples collected as prescribed in 310 CMR 22.07(2). 
If the average of samples covering any 12-month period exceeds the 
maximum contaminant level, the supplier of water shall report to the 
Department pursuant to 310 CMR 22.15 and notify the public pur
suant to 310 CMR 22.16. Monitoring after public notification shall 
be at a frequency designated by the Department until a monitoring 
schedule as a condition to a variance, exemption or enforcement 
action shall become effective. 
(c) For all community water systems utilizing surface water sources 
in whole or in any part, and for all community water systems uti
lizing only ground water sources that have not been determined by 
the Department to qualify for the reduced monitoring requirements 
of 310 CMR 22.07(2)(e), analyses for total trihalomethanes shall be 
performed at quarterly intervals on at least four water samples for 
each treatment plant used by the community water system. All of 
the samples taken per quarter shall be collected within a 24-hour 
period. At least 25 percent of the samples shall be taken at loca
tions within the distribution system reflecting the maximum residence 
time of the water in the system. The remaining 75 percent shall be 
taken at representative locations in the distribution system, taking 
into account the number of persons served, the different sources of 
water and the different treatment methods employed. The results of 
all analyses per quarter shall be arithmetically averaged and reported 
to the Department within 30 days of the system's receipt of such re
sults. All samples collected shall be used in the computation of the 
average, unless the analytical results are invalidated for technical 
reasons, in which case the results thus invalidated and an explan
ation of why the results were invalidated shall be included m the 
report required herein. The Department reserves the right to re
quire results invalidatea by tne supplier of water to be included in 
the computation of '.he average whenever the Dsparsnent deems such 
action necessary or appropriate to protect the public health. 
(d) Upon the written request of a community water system subject 
to 310 CMR 22.07(2)(.c), the momtor.ng frequency required zv 
310 CMR 22.07(2)(c; may be reduced by express written permission 
of	 the Department to one sample analyzed for total trihalomethanes 
per quarter taken at a point .n the distribution system reflecting 
the maximum residence time of the water in the system, upon a writ
ten determination by the Department that the data from at least ore 
year of monitoring in accordance with 310 CMR 22.07(2)(c) and local 
conditions demonstrate that total trihaiomethane concertraticns will be 
consistently below the maximum contaminant level. If at any tme 
during which a community water system is subject to 31C CMR 
22.07(2)(d), the results from any analysis exceed 0.10 milligrams c: 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.07: continued 

total trihalomethanes per liter of water and such results are con
firmed by at least one check sample taken promptly after such re
sults are received, or if no such check sample is promptly taken, or 
if the community water system makes any significant change to its 
source of water or treatment, the community water system shall im
mediately become subject to 310 CMR 22.07(2)(c) and for at least 
one year thereafter shall not be eligible for permission to become 
subject to 310 CMR 22.07(2)(d). The Department reserves the 
right to order a community water system to increase the monitoring 
frequency above the minimum prescribed in 310 CMR 22 .07 (2 ) (a ) 
whenever the Department deems such action necessary to detect 
variations of total tnhalometnane levels within the distributor. 
system. All the samples thus taken shall be coilectea '.sithin a 24
hour period. 
(e) Upon written request of a community water system which would 
otherwise be subject to 310 CMR 22.07(2)(c) and which utilizes only 
ground water sources, the monitoring frequency required by 310 
CMR 22.07(2)(c) may be reduced by express written permission of 
the Department to one sample analyzed for maximum total trihaio
methane potential per year for each treatment plant used by the 
community water system, which samples shall be taken at a point in 
the distribution system reflecting the maximum residence time of the 
water in the system. The Department may grant such permission 
only upon express written determination that, based upon the data 
submitted by the supplier of water, the community water system has 
a maximum total trihaloraethane potential of less than 0.10 milligrams 
per liter and that, based upon an assessment of the local conditions 
of the system, the community water system is not likely to approacn 
or exceed the maximum contaminant level for total trihalomethanes. 
If at any time during which a community water system is subject to 
310 CMR 22.07(2)(e) the results from any analysis taken for maximum 
total trihalomethane potential are equal to or greater than 0.10 
milligrams par liter, and such results are confirmed by at least one 
check sample taken promptly after sucn results are received, or .f 
no such check sample is promptly taken, the community water 
system shall immediately become subject to 310 CMR 22.07(2)(c) and 
for at least one year thereafter shall not be eligible for permission 
to become subject to 310 CMR 22.07(2)(d) or (e). In the even: of 
any significant change to the community water system's raw water 
or treatment program, the community water system shall immediately 
analyze an additional sample for maximum total trihalomethane poten
tial taken at a point in the distribution system reflecting maximum 
residence time of the water in the system for the purpose of deter
mining whether the community water system must become subject to 
310 CMR 22.07(2)(c) . The results of all analyses pursuant to 310 
CMR 22.07(2)(e) shall be reported to the Department within 30 days 
of the community water system s receipt of sucn results A.I sam
ples collected pursuant to 310 CMR 22.07(2 He) snail oe usec for 
determining whether the community water system is :c oe -nace se
lect to 310 CMR 22.07(2X0; . unies's the sna'iyr.cal results sre .r.va..
dated for technical reasons, in wrucn case me results thus .nva.i
dated and an explanation of wny the results were .nvaiiaatea Ena.l 
be included in the report required r.erem. The Cepartment reserves 
the right to require tne results invalidated by the supplier of water 
to be included in determining wnetner the community A'^ter system 
is to be made subject to 310 CMR 22.07(2}(c) whenever the depart
ment deems such action necessary or appropriate to protect '.he puc
lic health. The Department reserves the right to orcer a community 
water system to increase the monitoring frequency acove the minjnun 
prescribed in 310 CMR 2 2 . D 7 ( 2 H e ) whenever the Department deems 
such action necessary to detect variations of total tnha.crr.etr.ane 
levels within the distribution system. All of tne sampies thus ".3<ar. 
shall oe collected within a 24-nour period. 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.07: continued 

(0 The minimum number of samples required to be taken by a com
munity water system pursuant to 310 CMR 22.07(c), (d), or (e) 
shall be based on the number of treatment plants used by the com
munity water system, except that multiple wells drawing raw water 
from a single aquifer may, with the express written permission of 
the Department, be considered one treatment plant for determining 
the minimum number of samples required. 
(g) Sampling and analyses made pursuant to 310 CMR 22.07(2) 
shall be conducted by one of the methods listed below. Samples for 
total trihalomethanes shall be dechiorinated upon collection to pre
vent further production of trihalomethanes, according to the proced
ures described in the methods listed below. Samples for maximum 
total tnhalomethane potential should not be dechiorinated, and should 
be held for seven days at 25 C prior to analysis, according to the 
procedures described in the methods listed below. 

1. "The Analysis of Trihalomethanes in Finished Waters by the 
Purge and Trap Method," Method 501.1, EMSL, EPA, Cincinnati, 
Ohio. 
2. "The Analysis of Trihalomethanes in Drinking Water by Li
quid/Liquid Extraction," Method 501.2, EMSL, EPA, Cincinnati, 
Ohio. 

(h) Before a community water system makes any significant modifi
cations to its existing treatment process for the purpose of achie
ving compliance with 310 CMR 22.07(2)(a), the supplier of water 
must submit to the Department for its approval a detailed plan set
ting forth the proposed modification and the safeguards which will 
be implemented to ensure that the bacteriological quality of the 
drinking water supplied to consumers by said community water sys
tem will not be adversely affected by such modification. Each com
munity water system shall comply with the provisions set forth in 
the Department-approved plan. Effective November 29, 1979, every 
plan approved by the Department shall, in addition to any other re
quirement imposed by the Department, require the community water 
system modifying its disinfection practice to: 

1. Evaluate the water system for sanitary defects ana evaluate 
the source water for biological purity. 
2. Evaluate its existing treatment practices and consider im
provements that will minimize disinfectant demand and optimize 
finished water quality throughout the distribution system. 
3. Conduct additional monitoring to assure continued mainten
ance of optimal biological quality in finished water. Examples of 
when this requirement shall be enforced include when chloramines 
are introduced as disinfectants or when pre-chlormaaon is being 
discontinued. When chlorine cLowde is being used as a disinfec
tant, additional monitoring for chlorate, chlorite and cnlcnne 
dioxide shall be required except when the Department detemines 
expressly and in writing that such monitoring is annecessary 
Standard" plate count analyses snail also be required before ana 
after any modifications unless the Department determines a.\
pressly and in writing :hat such analyses are not appropriate. 
4. Demonstrate an active cisinfectan: residual :nrcugr.out v.e 
distribution system at ail times during ana after tne -ncaiiication. 
5. Provide baseune water quality survey data of :he distri
bution system as required by the Depar^nent. 

22.08:	 Maximum Turbidity Contaminant Levels. Monitoring Requirements and 
Analytical Methods 

(1) The maximum contaminant level for turbidity, applicable only to 
public water systems which use water obtained in whole or in any cart 
from surface water sources, snail ae measured at representative entry 
pomt(s) to the distribution system, and shad be 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.08:	 continued 

( a j One turbidity unit, as determined by a monthly average pur
suant to 310 CMR 22.08 (3) except that five or fewer turbidity units 
may be allowed if the supplier of water can demonstrate to the De
partment that the higher turbidity does not do any of the following 

1. Interfere with disinfection; or 
2. Prevent maintenance of an effective disinfectant agent 
throughout the distribution system; or 
3. Interfere with microbiological determinations. 

(b) Five turbidity units, as determined by the arithmetic mean of 
two consecutive daily samples pursuant to 310 CMR 22.08 (3). 

(2) All analyses shall be conducted in accordance with the following 
methods: 

(a) Nephelcmetric Method, "Standard Methods for the Examination 
of Water and Wastewater," American Public Health Association, 14tn 
Edition, pages 132-4, inclusive; or 
(b) Nephelometric Method, Method 180.1, "Methods of Chemical 
Analysis of Water and Wastes". EPA Environmental Monitoring anc 
Support Laboratory, Cincinnati, Ohio 452S8 (EPA-600 14-79-0201, 
March 1979. 

(3) In	 no event shall the frequency of sampling be less than as set 
forth below: 

(a) Community water systems subject to 310 CMR 22.08 shall com
mence sampling by not later than June 24 1977 and shall take at 
least one sample per day thereafter All samples shall be taken at 
representative entry pomt(s) to the distribution system 
(b) Non-Community water systems subject to 310 CMR 22.08 shall 
commence sampling by not later than June 24, 1979 ana shall take at 
least one sample per day thereafter. All samples shall be taxen at 
representative entry pouit(s) to the distribution system. 
(c) If the result of a turbidity analysis pursuant to 310 CMR 22.08 
(3)(a) and 22.08(.3)(b) .ndicates that the maximum contam.nan: '.eve! 
has been exceeded, the sampling and measurement shall oe ccnfimea 
by resampling as soon as practicable and preferably within one hour 
If the repeat sample confirms that the maximum contaminant level has 
been exceeded, the supplier of water shall report to the Department 
within 48 hours. The repeat sample shall be the sample used for 
calculating the monthly average pursuant to 310 CMR 22.08(3)(a) 
and 22.08(3)(b). If the monthly average of the daily samples ex
ceeds one turbidity unit, or if the average of two consecutive daily 
samples exceeds five turbidity units, the supplier of water snau 
notify the public pursuant to 310 CMR 22.16 
(d) If the Department determines that a reduced sampling frequency 
in a non-community system will not pose a ns<c to oubuc health, it 
can reduce the required sampling frequency The option of re
ducing the turDidity frequency shall be oermitted only Ln '.hose puc
lic water systems -hat practice disinfection and W R I C T Tiaintawi ar 
active residual disinfectant in tne distribution system, ana .n tnose 
cases wnere the Deoartment nas .ndicated in Anting that r.o unrea
sonable riSK to nealth existed unaer the circumstances ci :nis ooucn 

22.09:	 Maximum Radionuchde Contaminant Levels Monitoring Recuirqmer.es ar.c
 
Analytical Methoas"
 

The maximum contaminant levels, sampling requirements and asso
ciated monitoring requirements for radionuchdes, appucaDle only to 
community water systems, shall be as follows 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.09: continued 

(1) For radium-226, radium-228 and gross alpha particle radioactivety 
(a) The maximum contaminant level shall oe based on the analysis 
of an annual composite of four consecutive quarterly samples or the 
average of the analyses of four samples obtained at quarterly inter
vals. The required sensitivity of analyses shall be defined in terms 
of a detection limit. The detection limit shall be that concentration 
which can be counted with a precision of plus or minus 100 percent 
at the 95 percent confidence level (1.96 where is the standard 
deviation of the net counting rate of the sample). The maximum 
contaminant level shall be 

1. For combined radium-226 and radium-228, 5 pCt per liter In 
no event shall the detection limit exceed 1 pCi per liter 
2. For gross alpha particle activity, including radium-226 but 
excluding radon and uranium, 15 pCi per liter. In no event 
shall the detection limit exceed 3 pCi per liter. 

(b) All analyses shall be made in accordance with the following 
methods: 

1. Interim Radiochemical Methodology for Drinking Water; Envi
ronmental Monitoring and Support laboratory, EPA-66/4-75-008, 
USEPA, Cincinnati. Ohio 45268; or 
2. For gross alpha particle radioactivity. Method 703 ''Gross 
Alpha and Beta Radioacticity in Water", Standard Methods for 
the Examination of Water and Wastewater, 14th edition, American 
Public Health Association, New York, N . Y . , 1976; or 
3. For total radium, Method 705 ''Radium in Water by Precipita
tion". Standard Methods for the Examination of Water and Waste
water, 14th edition, American Public Health Association, New 
TorTT, N . Y . , 1976; or 
4. For radium-226. Method 706 "Radium-226 by Radon in Water", 
Standard Metnods for the Examination of Water and Wastewatar, 
14th edition, American Public Health Association, New York, 
N . Y . , 1976. 

(c) Sampling and analysis shall be done as follows: 
1. All samples shall be tajcan at the frea f.ovving outlet of ir.a 
ultimate user of the community water system, as approved oy the 
Department. In addition, when so ordered by the Department, a 
community water system using two or more sources having dif
ferent concentrations of radioactivity shall monitor source water. 
Each analysis shall be based on either an annual composite of 
four consecutive quarterly samples or the average of the analy
ses of four samples obtained at quarterly intervals. All data 
shall be rounded to the same number of significant figures as 
the maximum contaminant level for the substance in question. 

a. A gross alpha particle activity measurement may be substi
tuted for the required radium-226 and radium-22~8 analysis, 
but only if the -neasured gross alpha particle activity dees 
not exceed 5 pCi per liter at a confidence .evel of 35 percent 
(1 55 where is the standard deviation of the net counting 
rate of the sample). In ^ocauues where raaium-223 nay oe 
present .n drmicng water, radium-226 ana or racium-223 
analyses snail be required .vr.en trie gross aip.-.a par-.c.e 
activity exceeds 2 pCi per atar 
G. '.vhen the gross aipna paruc.e activity exceeds 5 pC. cer 
liter, the same or an equivalent sample shall oe analyzed :or 
radium-226. If the concentration of raaium-22S exceeds 3 pd 
per liter, the same or an equivalent sample snail be analyzed 
for radium-223. 

2. The frequency of sampling snail in no event be less than as 
set forth below: 

a. Community water systems shaJ oegm initial samolmg oy 
no later than" June 2 4 , " L 9 7 9 and snail complete sucn samo.ing 
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22.09: continued 

by no later than June 24, 1980. At the discretion of the 
Department, data acquired after June 24, 1976 may be suosti
tuted for the initial analysis required herein. 
b. Community water systems shall conduct repeat analyses at 
least once every four years. At the discretion of the Depart
ment when the initial analysis taken in conlormance with 310 
CMR 22.09(l)(c)2a has established that the average annual 
concentration is less than half the maximum contaminant level 
established by 310 CMR 22.09(l)(a), analysis of a single 
sample may be substituted for the quarterly sampling pro
cedure otherwise required by 310 CMR 22.09( i ) (c) l . More 
frequent monitoring than once every four years shall be 
conducted, when ordered by the Department, in the v-.c:rur

of mining or other operations which may contribute aipna 
particle radioactivity to either surface or ground water sources 
of drinking water. A community water system shall conduct 
an analysis pursuant to 310 CMR 22.09(l)(c)l within one year 
of the introduction of a new water source for said system. 
More frequent monitoring shall be conducted when ordered by 
the Department in the event of possible contamination by 
radioactivity in finished water. If the average annual concen
tration of radium-228 has been assayed at least once using 
the quarterly sampling procedure required by 310 CMR 22.09 
(l)(c)l, repeat monitoring after the initial analysis need not 
include radium-228, except when otherwise ordered by the 
Department. When so ordered by the Department, suppliers 
of water shall conduct annual monitoring of any community 
water system in which the radium-226 concentration exceeds 3 
pCl per liter. 
c. If the maximum contaminant level for gross alpha particle 
activity or total radium is exceeded, the community water 
system shall give notice to the Department pursuant to 310 
CMR 22.15 and shall notify the public as required by zi; 
CMR 22.16. Monitoring at quarterly intervals shall oe con
tinued until the annual average concentration no longer ex
ceeds the maximum contaminant level or until a monitoring 
schedule as a condition to a variance, exemption, or enforce
ment action snail become effective. 

(2) For beta particle and photon radioactivity from man-made radionu
clides 

(a) The maximum contaminant level shall be the average annual 
concentration which produces an annual dose equivalent to the total 
body or any internal organ greater than 4 millirem per year. The 
concentration of tritium causing a 4 millirem per year dose equiva
lent in the total body shall be calculated on the basis of 20.000 pCi 
per liter. The concentration of strontium-30 causing a 4 •nillirem 
per year dcse equivalent :n the bone .-narrow shall be calculated or. 
the basis of 8 pCi per liter. The concentration cf atl otner man-
made radionuclides causing a 4 millirem per year total secy or 
organ dose equivalent snail be calculated or. the basis cf a 2 '.i:ar 
per day drinking water intake using the 153 hour data listea :n 
"Maximum Permissible Body Burdens and Maximum Permissible Con
centration of Radionucudes in Air or Water for Occupational Ex
posure", NBS Handbook 69 as amended August 1963, U . S . Depart
ment of Commerce. If two or more radionuciides are present, the 
sum of their annual dose equivalent to the total body or to any 
organ shall not exceed 4 millirem per year. The maximum contami
nant level shall be based on either analysis of a composite of four 
consecutive quarterly samples or analysis" of four quarterly samples. 
The required sensitivity of analyses shall be defined in :e.-~s cf 5 
detection limit. The detection limit shall be that :3r.car.:rat:cr. 
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22.09: continued 

which can be counted with a precision of plus or minus 100 percent 
at the 95 percent confidence level (1.96 where is the standard 
deviation of the net counting rate of the sample). In no event 
shall the detection limit exceed 

1. For tritium, 1,000 pCi per liter. 
2. For strontiura-89, 10 pCi per liter. 
3. For strontium-90, 2 pCi per liter. 
4. For iodlne-131, 1 pCi per liter. 
5. For cesium-134, 10 pCi per liter. 
6. For gross beta, 4 pCi per liter. 
7. For all other radionuclides, 1/10 of the applicable limit. 

(b) All analyses shall be made in accordance with the following 
methods: 

1. Interim Radiochemical Methodology for Drinking Water Envi
ronmental Monitoring and Support Laboratory, EPA-600/4 75-0-8, 
USEPA, Cincinnati, Ohio 45268; or 
2. For all radionuclides except strontium-89, strontium-90, 
tritium, cesium-134, and uranium. 

a. Procedure for Radio-chemical Analysis of Nuclear Reactor 
Aqueous Solutions, H. L. iCrieqer and S. Gold. EPA-R4-73-Q14, 
USEPA, Cincinnati, Ohio, May 1973; or 
b. HASL Procedure Manual, Edited by John H. Harley, HASL 
300, ERDA Health and Safety Laboratory, New York, N . Y .  , 
1973; or 

3. For strontium-89 and strontium-90. Method 704 "Total Radio
active Strontium and Strontium-90 in Water", Standard Methods 
for the Examination' of water and Wastewaster, 14th edition, 
American Public Health Association, New York, N . Y .  , 1976; or 
4. For tritium. Method 707 "Tritium In Water", Standard Methods 
for the Examination of Water and Wastewater, 14th edition, Amer
ican Public Health Association, New York. J f . Y .  , 1976; or 
5. For cesium-134, ASTM D-2459 "Gamma Spectr:metry in Water", 
1975 Annual Book of ASTM. Standards, Wacar ana Atmospheric 
Analvsis, Part 31, American Society for Tasting and Materials, 
Philadelphia, PA (1975); or 
6. For uranium, ^STM D-2907 "Microquantities of Uranium in 
Water by Fluorometry", 1975 Annual Book of ASTM Standards. 
Water and Aanosoheric Analvsis, Part 31, American Society for 
Testing and Materials, Philadelphia, PA (1975). 

(c) Sampling and analysis shall be done as follows: 
1. All samples shall be taken at the free flowing outlet of the 
ultimate user of the community water system, as approved by the 
Department. These sampling and analysis requirements shall 
apply to all community water systems using surface water sour
ces in whole or in any part and serving more than 100,000 
persons, and all other community water systems which the De
partment may designate. In addition, supplies :f water shall 
conduct mom wring, as ordered by the Department :o aeterama 
the concentration of man-made radioactivity :n principal water
sheds designated by the De_partment. Each analysis shall oe 
based on either analysis of a composite of four consecutive 
quarterly samples or analysis of four quarterly samples. Ail 
data shall be rounded to the same number of significant figures 
as the maximum contaminant level for the substance in question. 
If gross beta parade activity exceeds 50 pCi per liter, an 
analysis of the sample shall be performed to identify the major 
radioactive constituents present and the appropriate organ and 
total body doses shall be calculated to determine compliance with 
310 CMR 22.09(2Xa). 
2. The frequency of sampling shall in no event be less than as 
set forth below: 
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22.09: continued 

a. Except as provided in 310 CMR 2 2 . 0 9 ( 2 ) ( c ) 2 c , community 
water systems snail begin initial sampling by not later man 
June 24, 1979 and shall complete such sampling by not later 
than June 24, 1980. At the discretion of the Department, 
data acquired after June 24, 1976 may be substituted for the 
initial analysis required herein. 
b. Except as provided m 310 CMR 22.09(2)(c)2c, community 
water systems shall conduct repeat analyses at least once 
every four years. Compliance with 310 CMR 22.09(2)(a) may 
be assumed without repeat analysis if the average annua'l 
concentration of gross beta particle activity is less than 50 
pCi per liter and if the average annual concentrations of 
tritium ana strontium-90 are less than those prescribed .n 310 
CMR 22 09(2)(a) , provided that if both tritium and strontium
90 are present the sum of their annual dose equivalents to 
bone marrow shall not exceed 4 tmllirem per year 
c. By not later than June 24, 1979 the supplier of water of 
any community water system designated by the Department as 
utilizing waters contaminated by effluents from nuclear facili
ties shall initiate quarterly monitoring for gross beta particle 
and iodine-131 radioactivity and annual monitoring for stron
num-90 and tritium. Quarterly monitoring for gross beta par
ticle activity shall be based on the analysis of monthly samples, 
or with the express written permission of the Department a 
composite of three monthly samples. If the gross beta particle 
activity in a sample exceeds 15 pCi per liter, the same or an 
equivalent sample shall be analyzed for strontium-39 and 
cesium-134. If the gross beta particle activity exceeas 50 pC; 
per liter, an analysis of the sample shall be performed to 
identify the major radioactive constituents present and the 
appropriate organ and total body doses shall be calculated to 
determine compliance with 310 CMR 22.09C2)(a) . Quarterly 
monitoring for iocme-131 shall be based or. a composite of ::ve 
consecutive dai.y samples whicn snail oe analyzes once eacr. 
quarter. As ordered by the Department, mere frequent 
monitoring shall be conducted when iodine-131 is identified in 
the finished water. Annual monitoring for stronaum-90 and 
for tritium shall be conducted by analysis of four quarterly 
samples, or with the express written permission of the Depart
ment a composite of four consecutive quarterly samples. The 
Department may in its discretion allow the substitution of 
environmental surveillance data taken m conjunction with a 
nuclear facility for direct monitoring of man-made radioactivity 
by the supplier of water where the Department determines 
such data is applicable to a oarucular community water system 
d. If any maximum contaminant level set forth .n 310 CMR 
22 .09 (2 ; ( a~ ) is exceeded, tne community water system snail 
give notice to the Department pursuant to 310 CMR 22 15 and 
snail nonfy the public pursuant to 310 CMR 22 16 Moni
toring at montniy intervals snail oe continued until tr.e con
centration dees n.ct exceed the maximum contaminant eve. or 
until a momtor.ng schedule as a condition to a var iance, 
exemption, or enforcement action sha»l become effective 

22.10: Alternative Analytical Methods 

With the express written permission of the Department, given a:ter a 
public hearing and the aoproval of tne Administrator or the Aamin.stra
tor's desigr.ee, an alternate analytical technique -nay be employee :'or a.-' 
analytical technique prescribed in these regulations The Department 
snail give such permission only .f the alternative technique .s s>-3stsr.
tiaily equivalent to the prescribed test ui soth precisicn and accuracy 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.10: continued 

as it relates to the determination of compliance with any maximum con
taminant level. The use of the alternative analytical 'technique shall 
not decrease the frequency of monitoring required by these regulations. 

22.11: Laboratory Certification 

(1) No laboratory shall conduct the analyses of drinking water re
quired by these regulations and report them to the supplier of water or 
to the Department for the purpose of complying with these regulations 
unless the Department has certified the laboratory, pursuant to 310 
CMR 22.11, as being capable of conducting uniform, professional and 
reliable analysis, and as being capable of documenting the validity of 
analytical data produced except that measurements of turbidity, free 
chlonng residual, temperature, pH, and analyses for the control zi 
treatment works for public water systems may be performed by any 
employe* or agent of th« puallc water system whom the Department 
designates as competent and authorized to perform such analyses. No 
sample shall be considered for the purpose of determining compliance 
with these regulations if the sample was analyzed by a laboratory not 
certified pursuant to 310 CMR 22.11, or whose certification expired or 
was revoked. All sample results submitted to the Department shall in
clude the name and address of the laboratory analyzing the sample. 

(2) For purposes of 310 CMR 22.11, all analyses shall be divided into 
the following disciplines: 

(a) Chemical analyses. This discipline shall be subdivided into the 
following categories: 

1. Mineral, such as calcium, magnesium, sodium, potassium, 
iron, manganese, chloride alkalinity, sulfate, silica, fluoride, 
pH, conductance, dissolved gases. 
2. Physical, such as color, turbidity, odor, residue (solids). 
3. Nutrient, such as organic nitrogen, ammonia, nitrate, nitrite, 
phosphorus.
-i. Demand, such as COD, SOD, TOC, chlorine residual. 
5. Trace Metals, such as silver, barium, cadmium, capper, 
nickel, mercury, lead, zinc, tin, chromium, arsenic, selenium. 
6. Toxic Substances (.other than trace metals), such as phenol, 
cyanide, sulfide. 
7. Pesticides, Herbicides, and other Orgamcs, such as hydro
carbons, chlorinated hydrocarbons, carbamates and organo-phos
phorus compounds. 

(b) Microbiological Analyses. This discipline shall be subdivided 
into the following categories: 

1. Total Couform by the Membrane Filter Method. 
2. Fecal Coliform by the Membrane Filter Method. 
3. Total Coliform by the Fermentation Tube Method. 
4. Fecal Coliform by the Fermentation Tube Method 
5. Standard Plate Count. 

(c) Radiological Analyses. 

(,3s; A lacoratory may be spnrovea and certified :n one :r -nor» nsci
plmes, or m one or" more categories within a discipline, out cmy f  . 
for each category and discipline, the laboratory demonstrates .t cas 
adequate personnel, facilities, methodology and quality procedure :o 
property perform analyses on its own premises. The laboratory's 
certificate of approval shall clearly indicate ail disciplines ar.a, or 
categor.es in whicn the laboratory is certified. 

(4) A laboratory that desires certification .n one or more ai3c;?lir.es 
or categor.es shall submit an application on farms provided cy :he 
Department. No such application' snail be accepted unless 'he 'acors
tor/ filing the application agrees in vnting to 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.11: continued 

(a) Authorize Department Personnel to enter their premises anc 
conduct an on-site review of the laboratory; 
(b) Participate in a proficiency testing program m environmental 
analyses administered by the Department; 
(c) Promptly submit ail reports and data required; and 
(d) Notify the Department in writing within ten days of any change 
in address of the laboratory. 

(5) A laboratory shall be certified only if, with respect to the disci
pline or category for which it is being certified, it meets all of the 
following requirements: 

(a) Laboratory personnel shall meet the following requirements: 
1. Analyst. - Microbiological. 

a. Academic Training. Minimum of high school dipioma or its 
equivalent.
b. Experience. One year of work experience m water bac
teriology, plus a minimum of one month of on-the-;ob training 
under the direct supervision of a qualified analyst in methodo
logies being considered for approval or certification. Each 
year of college-level training in a related scientific field, or 
demonstrated equivalency, shall be considered equal to one 
year of work, experience. 
c. Supervision. Supervision by a supervisor/consultant who 
meets the qualifications prescribed in 310 CMR 22.11(5)(a)3. 
Department microbiologists may be available as consultants for 
those laboratories certified only for microbiological analyses, 
which employ no supervisor/consultant, which employ no more 
than two analysts and which do analyses only for suppliers of 
water that are agencies or political subdivisions of the Common
wealth. 

2.	 Analyst. - Chemical and Radiological. 
a"! Academic Training. Minimum of high school diploma or its 
equivalent.
b. Experience. Analysts conducting radiological analyses 
and chemical analyses other than for organic chemicals snaa 
possess:

(i) a minimum of two years of experience in radiological 
or inorganic analyses, including six months of on-the-job 
training, under the direct supervision of a qualified analyst, 
in measurements being considered for approval or certifica
tion; or 
(ii) with no experience, two years of on-the-job training, 
under the direct supervision of a qualified analyst, in 
measurements being considered for approval or certification. 
Analysts conducting analyses for organic chemicals snail 

possess a minimum of six months experience in the measure
ment of cnlcnnated hydrocarbons and cnlorcphenoxys and f.vc 
years of experience ;n gas cnromatograpny. 

In each case, eacn year of college-level training in a 
related scientific f i e l d , or demonstrated equivalency snail oe 
considered equai :o one year of wor.K experience 
c. Supervision. Analysts conducting cnermcai and racic.o
gical analyses snail oe supervised by a supervisor consultant 
who meets the qualifications prescribed in 310 CMR 
22.1U5)(a)3. 

3. Supervisor Consultant. 
a. Academic Training. Minimum of a bachelor's degree in 
microbiology, oioiogy, chemistry, or cioseiy related fields 
b. Experience. Minimum of two years 21 work experience .n 
measurements being considered for approval or certification 
c. Excsption. A person wr.o has served as a supervisor 
consultant in an environmental laboratory or its equivalent izr 
not less than two consecutive years .n the .ast f ive years 

9 ~-Q 32	 ".'3i. '-- - 349 

C-55 



310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.11. continued 

prior to June 24, 1977, and who does not neet the acadeiuc 
training or the experience requirements defined above, may 
be qualified as a supervisor/consultant but only if said person 
applies for qualification by not later than June 24, 1979 and 
the Department approves the application. 

4. Laboratory Director. The laboratory director shall have 
sufficient training and experience, and shall exercise sufficient 
personal supervision over the laboratory, so that he or she is in 
fact exercising administrative and legal responsibility for the 
operation of the laboratory 
5. A certified laboratory shall notify the Department in writing 
when a change of Laboratory Supervisor/ Consultant or Labora
tory Director occurs, and shall submit a curriculum vita This 
notification shall be submitted within ten days of the change 
This requirement shall not apply when the new Supervisor/Con
sultant is a microbiologist made available to the laboratory by the 
Department pursuant to 310 CMR 22.11(5)(a)lc. 
6. Laboratories which analyse only for turbidity or chlorine 
residual shall be exempt from the provisions of this 310 CMR 

(b) An environmental laboratory requesting certification shall 
employ sufficient personnel and shall possess sufficient space to 
process and examine the sampling workload undertaken by the 
facility. Work areas shall be clean, well-lighted and properly 
ventilated. Adequate temperature controlled incubators shall be 
available to meet the requirements for the tests performed by the 
laboratory and sufficient refrigerated storage facilities shall oe 
available for samples and for reagents used in the testing. All 
certified laboratories shall establish a health and safety program to 
protect personnel from laboratory hazards as recommended and re
quired by Federal and State agencies. 
(c) All reagents, glassware and equipment essential for the satis
factory performance of all laboratory analyses for vhich certification 
is requested shall be on hand or readily availacie on the premises 
Testing instrumentation shall be in proper working order All 
precision equipment (e.g. analytical balances, spectrophotometers, 
etc.) shall be calibrated at regular intervals. Records shall be 
maintained on the calibration history of each piece of precision 
equipment.
(d) The laboratory shall strictly adhere to the methods prescribed 
in these regulations for the determination of biological chemical, 
physical, or radiological parameters in environmental samples 
(e) Certified laboratories must maintain a quality control program 
to establish the precision of each analytical procedure for which 
they are approved and the accuracy arabodied in their analytical 
results This program shall include all of the following 

1 Records ot the ooeration ard mamtenanca at all 'aboratcry 
equipment,
2. Records on control samples standard caiicration cur*es, 
mcucator and autoclave operation 
3. Participation in a proiiciency testing orcgram aonunisterad 
by the Department, and 
4 Quality control activities shall be documented on a regular 
and continuing schedule Records on the laboratory's quautv 
control program shall be -namtamed zn file for at least two  V 2  > 
years. 

(f) Sufficient information shall accompany each sample to per"ut 
absolute identification The specific .nfornacon provided en '_-e 
sampling certificate snail include the samole source, the 'ocatior. or 
the sampling sita, the date and time of collection and the -ame o: 
the individual collecting the samole 
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22.11: continued 

(g) Maintain records m strict conformity with the requirements of 
310 CMR 22.17. 
(h) Certified laboratories shall provide collection containers of the 
recommended size, quality and construction for collection of envir
onmental samples, as well as any required preservative. 
(i) Analytical results generated by out-of-state environmental 
testing laboratories for Massachusetts industries, municipalities, 
individuals, or suppliers of water may be reported and accepted if 
the out-of-state laboratory is certified or licensed by a federal 
agency or State having equivalent or higher standards" than those 
prescribed in 310 CMR 22.11, as determined by tne Department. In 
addition, such out-of-state laboratories may be required to partici
pate in written examinations and proficiency testing programs by 
the Department. 
(j) Certified laboratories shall be required to have current know
ledge of all Federal and State drinking water standards for all 
categories in which they have been approved or certified. Certified 
laboratories shall immediately report the results of all samples whicr. 
exceed an established maximum contaminant level to the supplier of 
water. The supplier of water shall be responsible for initiating 
immediate and appropriate follow-up action. 
(k) A laboratory shall not be certified if it has not satisfied all of 
the requirements which said laboratory agreed to satisfy pursuant 
to 310 CMR 22.11(4). 

(6) Provisional certification may be granted by the Department for 
ninety (90) days when all certification requirements are satisfied 
except an adequate proficiency testing program. During the pro
visional certification period, the laboratory shall analyze proficiency 
testing samples provided by the Department and shall submit a report 
on the results obtained. After evaluating the results of the proficien
cy testing, the Department shall either grant or withhold certification. 

(7) A laboratory's certification may be revoked at any ume for any ci 
the following reasons: 

(a) Non-adherence to analytical methods prescribed in these regu
lations. 
(b) Failure to perform at satisfactory levels, as indicated by 
proficiency testing results. 
(c) Reporting, as official examinations, results for any. test not 
covered on the laboratory's certificate of approval. 
(d) Permitting persons other than qualified laboratory personnel to 
perform and report results of environmental analyses. 
(e) Reporting, as its own, results actually provided by 

1. laboratories in Massachusetts that are not certified by the 
Department; or 
2. Out-of-State laboratories that do not meet the reciprocity 
requirements of these regulations 

(f) Failure to promptly sucrait ail reports and aata required. 
(g) The laboratory' ootamefl the certificate througn fraud, deceit, 
or submission of .^accurate .nformaucn concerning personnel qua^f.
cations. 

(8) A laboratory whose certification has been revoked may have 
certification reinstated tnrough the following procedures: 

(a) The Laboratory Director shall submit a written report to the 
Department derailing the specific corrections that have been made, 
or that the Director intends to make, in regard to the deficiencies 
that resulted in revocation of the certificate. This statement c: 
intent shall include a projected completion date on wmch au De
ficiencies snail be corrected 
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22.11: continued 

(b) The Laboratory Director shall, at the same tune, submit a 
written request for reinstatement review by the Department. The 
action taken	 to correct deficiencies will be observed during this 
on-site review. 

(9) Certificates shall be valid for a period of one (1) year unless 
sooner revoked for cause. Certificates shall be prominently displayed 
on the premises of the laboratories certified. 

(10) The Department shall publish or cause to be published at least 
annually a list of certified laboratories. This list shall include the 
name and location of the laboratory, the names of the director and 
supervisor/consultant and the categories of analyses in wnich the 
laboratory has been granted certification. Deletions from and aaditions 
to the list shall be available at the designated offices of the Depart
ment. 

22.12:	 Consecutive Public Water Systems 

When a public water system supplies water to one or more other 
public water	 systems, the Department may, notwithstanding any provi
sion of 310 CMR 22.05 to 310 CMR 22.09, inclusive, to the contrary, 
modify the monitoring requirements imposed by these regulations to the 
extent that	 the interconnection of the systems justifies treating them 
as a singlt	 system for monitoring purposes. Any modified monitoring 
shall b« conducted pursuant to a schedule given express written 
approval by the Department and approved by the Administrator or the 
Administrator's designee. 

22.13:	 Variances 

The Department may grant variances from the requirements of 310 
CMR 22.05 to 310 CMR 22.09. inclusive, but only subject to the fallow
ing conditions: 

(1) The Department may grant one or more variances to one or more 
public water	 systems 

(a) which, because of characteristics of the raw water sources 
which are reasonably available to the system(s), cannot comply with 
a prescribed maximum contaminant level or levels despite application 
of the' best technology, treatment techniques, or other means, 
which the Department finds are generally available, taking costs 
into consideration. The Department shall not grant a variance 
pursuant to 310 CMR 22.13(l)(a) unless the Department finds in 
consultation with the Massachusetts Department of Public Health that 
the variance will not result in an unreasonable risk to health. If 
the Department grants a public water system 3 variance pursuant :o 
310 CMR 22.i3(lXa) the Department shall prescribe within one year 
of the date the variance .s granted, a schedule for: 

1. Compliance, including increments of progress oy the puE::c 
water system with sacn maximum contaminant icvei requirement 
with respect	 to which the variance was granted, and 
2. implementation oy tne public water system of such control 
measures as	 the Dep'arcnent may require "for each contaminant, 
subject to the maximum contaminant level requirement, during 
the period ending on the date compliance with such raquireme.it 
is required. 

(b) from any provision of these regulations which requires the use 
of a specified treatment tecnnique with respect to a contaminant .:' 
the puolic water system applying for the variance demonstrates :c 
the satisfaction of the department that such treatment :acr.raque .3 
not necessary to protect the neaitn of persons oecause of "--e 
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22.13: continued 

nature of the raw water source of such system. A variance grant
ed pursuant to 310 CMR 22.13(l)(b) shall be conditioned on sucft 
monitoring and other requirements as the Department may pre
scribe. 

(2) Before the Department grants any variance, or prescribes any 
schedule pursuant to any variance, the Department shall give notice 
and opportunity for public hearing to the public, to the Massachusetts 
Department of Public Health, and to the Agency. A notice given 
pursuant to 310 CMR 22.13(2) may cover the granting of more than 
one variance or the prescribing of more than one schedule, ana a 
hearing held pursuant to such notice shall include eacn of tne vari
ances and schedules covered by the notice. 

(3) The Department shall not accept any application for a variance 
unless the public water system applying for the variance agrees in 
writing to all of the following: 

(a) Pay in full the cost of all notices and hearings required by 310 
CMR 22.13(2). 
(b) Comply with any schedule prescribed pursuant to 310 CMR 
22.13(l)(a) as expedmously as possible; 
(c) Comply with any monitoring or other requirement prescribed 
pursuant to 310 CMR 22.13(l)(b). 
(d) Report to the Department, in the manner prescribed in 310 
CMR 22.15, the results of all tests, measurements and analyses 
made m compliance with the variance, and with the schedule and/or 
monitoring requirements prescribed pursuant to the variance; 
(e) Report to the Department, in the manner prescribed in 310 
CMR 22.15, any failure to comply with the terms of the variance, or 
with the schedule and/or monitoring requirements prescnced pur
suant to the variance; 
(f) Notify the public, in the manner prescribed in 310 CMR 22.16 
of the granting of the variance; 
(g) Notify the public, in the manner prescribed in 310 CMR 22.15 
of any failure to comply with the variance or with any requirement 
of any schedule or monitoring requirement prescribed pursuant to 
the variance; and 
(h) Maintain all the records prescribed in 310 CMR 22.17 m the 
manner prescribed in said 310 CMR 22.17. 

(4) Every variance issued by the Department shall be conditioned on 
compliance by the public water system with the requirements set forth 
in 310 CMR 22.13(3). Said requirements shall have the same force and 
effect they would have if specifically set forth in these regulations 

(5) The Department shall promptly report to the Administrator or to 
the Administrator's desicnee, every variance granted ay the Depart
ment. Such notification snail contain ail of the roiicvvir.g 

(a) The reason for the variance; 
(b) The basis for the Department s finding that the granting 01 
the variance will not result in an jnreascnacle ns.< to -.eaitn, :?. 
those cases wnere the Department mist rnaKe such a finding oeiore 
granting a variance, and 
(c) Documentation of the need for tne variance. 

(6) All applications for variances shall be made on forms prescribed 
by the Department. 

22.14: Exemptions 

The Department .-nay exempt any puaiic water system from ar.y 
maximum contaminant level crescnced tn 310 CMR 22 35 to 313 CMR 
22.09, ,r.clusive or from any prescribed treatment tacnnicue, or frc
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22.14: continued 

(1) The department shall not grant any exemption unless the Depart
ment finds all of the following: 

(a) Due to compelling factors, which may include economic factors, 
the public water system is unable to comply with the maximum 
contaminant level requirement or the treatment technique require
ment; 
(b) The public water system was in operation on the effective date 
of such maximum contaminant level requirement or treatment tech
nique requirement; and 
(c) The granting of the exemption will not result in an unreason
able risk to health. The Department shall make this finding in 
consultation with the Massachusetts Department of Public Health 

(2) If the Department grants a public water system an exemption, the 
Department shall prescribe within one year of the date the exemption 
is granted, a schedule for 

(a) Compliance, including increments of progress, by the public 
water system with each maximum contaminant level requirement and 
treatment technique requirement with respect to which the exemp
tion was granted, and 
(b) Implementation by the public water system of such control 
measures as the Department may require for each contaminant, 
subject to the maximum contaminant level requirement or treatment 
technique requirement, during the period ending on the date com
pliance with such requirement is required. 

(3) Before the Department grants any exemption, or prescribes any 
schedule pursuant to any exemption, the Department shall give notice 
and opportunity for public hearing to the public, to the Massachusetts 
Department of Public Health, and to the Agency. A notice given 
pursuant to 310 CMR 22.14(3) may cover the granting of more than 
one exemption or the prescribing of more than one schedule, and a 
hearing held pursuant to such notice shall include each of the exemp
tions and schedules covered by the nouce. 

(4) The Department shall not accept any application for an exemption 
unless the public water system applying for the exemption agrees in 
writing to ail of the following: 

(a) Pay in full the cost of all notices and hearings required by 310 
CMR 22.14(3); 
(b) Comply with any schedule prescribed pursuant to 310 CMR 
22.14(2) as expediQously as possible, and in no event by later than 
the deadlines prescribed in 310 CMR 22.14(5); 
(c) Report to the department, in the manner prescribed in 310 
CMR 22.15, the results of all tests, measurements, and analyses 
made in compliance with the exemption, and with the schedule 
prescribed pursuant to the exemption, 
(.d) Report :o the Department, in the manner prescnoed in 310 
CMR 22^15. any failure to comply with the :ems at the exemption 
or with tne schedule preserved' pursuant to the exemption, 
;e) Notify the puoiic, in tne manner preserved .n 310 CMR 12 15 
of tne granting ot the exemption, 
(.f) Noufy the puclic, in the manner prescribed .n 310 CMR 22.15, 
of any failure to comply with the exemption or with any requirement 
of any scheaule preserved pursuant to the exemption, 
(g) Maintain all the records preserved in 310 CMR 22 1? in the 
manner prescribed -.n 310 CMR 22 17 

(5) Every exemption shall be conditioned on csmoliance by the public 
water system with the following requirements, ail of -vr.icn snail iave 
the same force and etfect they would have .f specuica.ly sat :ortn n 
these regulations. 
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22.14. continued 

(a) All of the requirements set forth in 310 CMR 22 14(.4) 
(b) Except as provided in 310 CMR 22 14(5)(c), every scneduie 
prescribed pursuant to an exemption shall require compliance by tne 
public water system with each maximum contaminant level and treat
ment technique requirement with respect to which the exemption was 
granted as expeditiously as practicable and in no event later than 

1. January 1, 1981 in the case of an exemption granted with 
respect to a maximum contaminant level requirement or treatment 
technique requirement in effect on June 24, 1977; or 
2. Not later than seven years after the effective date oi the 
maximum contaminant level requirement or treatment tecnmque 
requirement with respect to which the exemption was granted if 
sucn requirement took effect after June 24, 197" 

(c) If the exemption was granted to a public water system whicn 
as determined by the Department, has entered into an enforceable 
agreement to become a part of a regional water system, the sche
dule prescribed pursuant to the exemption shall require compliance 
by said public water system with each contaminant level and treat
ment technique requirement with respect to which the exemption was 
granted as expeditiously as practicable and in no event later than 

1. January 1, 1983 in the case of an exemption granted witn 
respect to a maximum contaminant level requirement or treatment 
technique requirement in effect on June 24, 1977, or 
2. Not later than nine years after the effective date of the 
maximum contaminant level requirement or treatment technique 
requirement with respect to which the exemption was granted if 
such requirement took effect after June 24, 1977. 

(6) The Department shall promptly report to the Administrator or to 
the Administrator's designee every exemption granted by the Depart
ment. Such notification shall contain all of the following: 

(a) The reason for the exemption, 
(b) The basis for the Department's finding that the granting of 
the exemption will not result in an unreasonable risk to nea.tn, and 
(c) Documentation of the need for the exemption 

(7) All applications for exemptions shall be made on forms prescribed 
by the Department. 

22.15: Reporting Recfuirements 

(1) Every supplier of water shall report to the Department within 48 
hours every failure to comply with any of these regulations applicacle 
to the supplier of water, including failure to comply with any monitor-
Ing requirement applicable to the supplier of water pursuant to any of 
these regulations 

(2) Unless a snorter reoorti.ig oer.oa is orescribed in 310 CMR 22 '.':>'. 
or m any other provision ot these regulations, the suopner of water 
shall report :o the Department the results of every test, Tieasureme-: 
or analysis the supplier or *ater is recurred oy these regulations ~z 
make witnin (a) the first ten days toilowing the month .n '.-.nicn tre 
results are received or (b) the firs: ten days following the end or the 
required monitoring period as stipulated oy the Department, whichever 
of these is snorter 

(3) The supplier of water is not required to report analytical results 
to the Department in cases where a Department laboratory performs the 
analysis 
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22.15: continued 

(4) Every supplier of water shall report to the Department at least 
once each month the use of chemicals added to the water supply 
Such reports shall include, but not be limited to, the name of the 
chemical, the amount added, the resulting concentration of the chemical 
in the water, and the reason for adding the chemical to the water. 

(5) Every supplier of water shall report to the Department in January 
of each year on a form prescribed by the Department the amount of wa
ter that passes through their distribution systems during the preceding 
calendar year. Such reports shall include, at a minimum, the following: 

(a) a monthly breakdown of the amount of water 
1. purchased from other public water systems, 
2. sold to other public water systems, and 
3. sold or otherwise supplied to other consumers. 

(b) an annual breakdown, to the extent known to the supplier of 
water, of the amount of water furnished during the year to each of 
the following classes of users: 

1. residential users. 
2. agricultural users. 
3. commercial users. 
4. industrial users. 
5. other public water systems. 
6. unaccounted for. 

22.16: Public Notification Requirements 

(1) Every community water system which fails to comply with an ap 
plicable maximum contaminant level, an applicable testing procedure, 
is granted a variance or an exemption from an applicable maximum 
contaminant level, fails to comply with the requirements of any sched
ule prescribed pursuant to a variance or exemption, or fails to perform 
any monitoring required by those regulations, shall notify persons 
served by the system of the failure or grant by inclusion of a .-.once 
in the first set of water bills of the system issued after the failure or 
grant and in any event by written nonce within three months. Such 
notice shall be repeated at least once every three months so long as 
the system's failure continues or the variance or exemption remains in 
effect. If the system issues water bills less frequently than quar
terly, or does not issue water bills, the nonce shall be supplemented 
by or made by another form of direct mail. 

(2) If a community water system has failed to comply with an applic
able maximum contaminant level, the owner of operator shall notify the 
public of such failure, j\ addition to the notification required by 
310 CMR 22.16(1), by all of the following methods: 

fa) 3y pubucanon on not less than three consecutive days .n a 
newspaper or newspapers of general circulation in the arsa serves 
by the system. Such noacs snail be completed .vithin :ourteen iays 
after the supplier of water learns of the failure If the area servad 
oy a community water system >s not served by a daily newscacer or 
general circulation, tne notincation oy ^wsoaoer required DV 3-2 
CMR 22.16(2) shall instead be given py pubucanon on thrse consec
utive weeks in a weekly newspaper of general circulation servng v.e 
area. If no weekly or "daily newspaper of general circulation serves 
the area, notice shall be given oy costing the notice in post offices 
within the area served by the system. 
(b) 3y furnishing a copy of the nonce co the principal radio and 
television stauons serving the irea served by the system. Sucn 
nonce shall be furnished within seven aays after the supoher ot 
water learns of the failure. 
(c) Except that the requirements or 310 CMR 22 1 6 i 2 ) v b , -nay :e 
waived by the Department if it determines tnat the violation nas 
been eliminated, and there ts no longer a risk to sublic -.eaith 
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22.16. continued 

(3) If a non-community water system fails to comply with an applicable 
maximum contaminant level, fails to comply with an appucaole testing 
procedure, is granted a variance or an exemption from an apphcacie 
•naximum contaminant level, fails to comply with the requirement of any 
schedule prescribed pursuant to a variance or exemption, or fails to 
perform any monitoring required by these regulations, the owner or 
operator shalJ give notices by continuous posting of such failure or 
granting of a variance or exemption to persons served by the system as 
long as the failure or granting of the variance or exemption continues 

(4) Notice given pursuant to this section shall be written in a manner 
reasonably designed to inform fully the users of the system The notice 
shall be conspicuous and snail not use unduly technical language, JP-
duly small print, or other methods wmcn would frustrate the purpose 
of the notice. The notice shall disclose all material facts regarding the 
subject including the nature of the problem, and, when appropriate, a 
clear statement that a primary drinking water regulation has been vio
lated, and any preventive measures that should be taken by the public 
Where appropriate or where designated by the Department, oumgual 
notice shall be given. Notice may include a balanced explanation of the 
significance or seriousness to the public health of the subject of the 
nonce, a fair explanation of steps taken by the system to correct any 
problem and the results of any additional sampling. 

(5) In any instance in which notification by mail is required by 310 
CMR 22.16(1) but notification by newspaper or to radio or television 
stations is not required by 310 CMR 22.16(2), the Department may 
order the supplier of water to provide notification by newspaper or .n 
post offices, and to radio and television stations when circumstances 
make more immediate or broader notice appropriate to protect the 
public health. 

(6) The provisions of 310 CMR 22 16(1) to 22.16(5), mc.usive no net 
appiy to sodium. Instead, wnen the level of sodium exceeds L~.e 
maximum contaminant level, the supplier of water shall notify persons 
served by the supply of die recommended level and the actual concen
tration of the substance in question. 

In the case of a community water supply, such notification, to
gether with an explanation of the reasons for the presence of the 
substance and possible ways of correcting the situation, such as 
treatment, development of new sources, chemical injection, etc , shall 
be sent to all persons served by the system at least annually by 
inclusion with a water bill. If the supplier of water does not issue 
water bills, the nonce shall be made or supplemented by another form 
of direct mail. 

In the case of a non-community water system notification snail 
conform to the requirements or 310 CMR 22.16(.3) ana 22 13(4 

(.7) A copy of all notifications sent, .ssued cr oosted by me suaoner 
of water in comouance .vith the requirmenls of this sectio" snail ce 
furnished to the Department -o .ater than the time it 5 given :o :.-.e 
user of the system 

(8) Whenever the Department deems such action appropriate , tr.e 
Department may, on cenaif of the suopher of water, give any notice to 
the public required by 310 CMR 22 16 The provisions of 310 CMR 
22.16(8) shall not excuse any supplier of water from .tself giving any 
nonce required ny 310 CMR 22 16 
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22.17: Record Maintenance 

All suppliers of water or certified laboratories as appropriate shall 
retain on their premises or at a convenient location near their premises 
in a form admissible as evidence in Massachusetts Courts the following 
records: 

(1) Records of bacteriological analyses made pursuant to these regula
tions shall be kept for not less than S years. Records of chemical 
analyses made pursuant to these regulations shall be kept for not less 
than 10 years. Actual laboratory reports may be kept, or data may be 
transferred to tabular summaries, provided that such summaries are m 
a form admissible as evidence in Massachusetts Courts and that all of 
the following information is included: 

(a) The date, place and time of sampling, the full name of the 
person who collected the sample and the agency or organization for 
which that person works; 
(b) Identification of the sample as to whether it was a routine 
distribution system sample, check sample, raw or process water 
sample or other special purpose sample; 
(c) Date of analysis; 
(d) Laboratory and person responsible for performing analysis; 
(e) The analytical technique/method used; and 
(f) The results of the analysis. 

(2) Records of action taken by the system to correct violation of 
these regulations shall be kept for a period not less than 3 years after 
the last action taken with respect to the particular violation involved. 

• 

(3) Copies of any written reports, summaries, or communications 
relating to sanitary surveys of the system conducted by the system 
itself, by a private consultant, or by any local. State or Federal 
agency, shall be kept for a period not less than 10 years after comple
tion of the sanitary survey involved. 

(4) Records concerning a variance or exemption granted to the system 
shall be kept for a period ending not less than 5 years following the 
expiration of such variance or exemption. 

(5) Records concerning the use of chemicals added to the water 
supply shall be kept for not less than 5 years. Said records shall 
include the information prescribed in 310 CMR 22.15(4). 

(6) Records of the sizes and materials of construction of all water 
mains, records of materials used in joints of water mains, and records 
of the materials of construction of all services shall be maintained. 

22.18: Right of Entry 

All suppliers of water shall authorize agents and employees Df the 
Commonwealth, upon presentation of their credentials, to enter their 
premises, excluding aweiling places, without a .varrant ;cr the purpose 
of inspecting, surveying and sampling puolic water systems, v. nether 
or not the Commonwealth nas aviaence tnat the system :s in violation 
of an applicable legal requirement. 

22.19: Distribution System Requirements 

In order to protect the distribution system of a public water system 
from contamination the following requirements shall be applied: 

(1) All service connections shall have a minimum residual water pres
sure at street level of at '.east 20 pounds per square men ur.aar all 
design conditions of flow. 
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22.19: continued 

(2) Ail water storage tanits connected to a distribution system o: a 
public water system shall be constructed and located so as to adequate
ly protect the water from contamination. Tanks and basins shail be 
covered and vents and overflow pipes screened. They shall not be 
directly connected to sanitary sewers or to storm drainage systems. 
Sewers, drams, standing water and similar sources of possible con
tamination must be kept at least 50 feet from the tank or basin. Water 
mam pipe, pressure tested to 50 pounds per square inch without 
leakage, may be used for gravity sewers at distances greater than 20 
feet and less than 50 feet. 

(3) Existing uncovered distribution storage tanks or oasins may De 
continued in use out only if all of the foUovving requirements are met 

(a) A free chlorine residual of at least 0.25 milligrams per liter or 
more, as directed by the Department, after 10 minutes of contact 
tune is maintained at all times in the water leaving the tank or 
basin. 
(b) The water leaving the tank or basin meets the requirements 
prescribed in 310 CMR 22.05 and 310 CMR 22.08 for cohform bac
teria and turbidity, respectively, as measured by at least daily 
samples, and the supplier of water has submitted a written 
schedule, approved in writing by the Department, indicating dates 
by which the tank or basm will be covered. 

(4) The Department may grant variances from the provisions of 310 
CMR 22.19, but only after giving notice and opportunity for hearing to 
the public and to the Massachusetts Department of Public Health. 

(5) Suppliers of water for community public water systems shall collect 
samples from a representative entry point to the water distriDuucn 
system for the purpose of analysis to determine the ccrrosivity charac
teristics of the water 

(a; The supplier snail collect two samples per piant for analyses :cr 
each plant using surface water sources .vnolly or in part, one during 
mid-winter and one during mid-sumer. The supplier ot the water 
shall collect one sample per plant for analysis for each plant using 
ground water sources. The minimum number of samoles required to 
be taken by the system shall be based on the number of treatment 
plants used by the system, except the multiple wells drawing raw 
water from a single aquifer may, with the approval of the Depart
ment, be considered one treatment plant for determining the mini
mum number of samples. The Department may, in specific in
stances, require more samples than authorized above, 
(b) Determination of the corrosivity characteristics of the water 
shall include measurement of pH, calcium hardness, alkalinity, tem
perature^ :otal dissolved solids (total iilteracie residue), and calcu
lation of the Langeuer Index n accordance with 310 CMR 22 19(~ 
The determination o: corrcsivity character.sues snail oiiy 'nc.uce 
one round 01 samoung ' TWO samples per piant for surface .vater ana 
one sampie per o.ant :or ground water soarcas, -lO'.vever :n se
dition, the Department nas the discretion to reauire monitor "g 
for additional parameters wr.ich may .ndicate corrosivity character
istics, such as sunates and chlonces. The Aggressive Index, as 
described in 510 CMR 22.19{?Xb) can be used instead cf the Lan
geher Inaex with the approval of the Department. 

(6) The supplier of water shall report to the Deoartment the resu.ts 
of the analyses for tne corrosivity characteristics witnin the f.rs* 
10 days of the month following the month .n ^nich the sample results 
were received. If more trequent samolmg is recurred cy the Deoart
ment, tne suppLes can accumulate the data and sna.l recort eacn /a.-e 
within 10 days of the month fcilcwng the month n .vnic.i the ana^vuca. 
results ot tr.e .ast sample vas received 
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22.19: continued 

(7) Analyses conducted to determine the corrosivity of the water shall 
be made in accordance to the following methods: 

(a) Langeuer Index - "Standard Methods for the Examinaaon of 
Water and Wastewater," 14th Edmon, Method 203, pp. 61-63. 
(b) Agressive Index - "AWWA Standard for Asbestos-Cement Pipe, 
4 in through 24 in for Water and Other Liquids," AWWA C400-77, 
Revision of C400-75, AWWA, Denver Colorado. 
(c) Total FUtrable Residue - "Standard Methods for the Examinaaon 
of Water and Wastewater," 14th Editton, Method 208B, pp. 92-93, or 
"Methods for Chemical Analysis of Water and Wastes." Method 160.1. 
(d) Temperature - "Standard Methods for the Examinaaon of Water 
and Wastewater," 14th Edition, Method 212, pp. 125-126. 
(e) Calcium Hardness - EDTA Titrimetnc Method 'Standard Methods 
for th« Examinaaon of Water and Wastewater," 14th Edmon, Method 
309B, pp. 202-206; or "Annual Book of ASTM Standards," Method 
D1126-67 (8). 
(f) Alkalinity - Methyl Orange End Point pH 4.5. "Standard 
Methods for the Examination of Water and Wastewater," 14th Edmon, 
Method 403, pp. 278-281; or "Annual Book of ASTM Standards/' 
Method D1067-70-B; or "Methods for Chemical Analysis of Water and 
Wastes." Method 310.1. 
(g) pH - "Standard Methods for the Examinaaon of Water and 
Wastewater," 14th Edition, Method 424. pp. 460-465; or "Methods for 
Chemical Analysis of Water and Wastes," Method 150.1; or "Annual 
Book of ASTM Standards," Method D129378 A or B. 
(h) Chloride - Potentiometnc Method, "Standard Methods for the 
Examination of water and Wastewater," 14 Edition, p. 306. 
(i) Sulfate - Turbidimetric Method, "Methods for Chemical Analysis 
of Water and Wastes," pp. 277-278, EPA. Office or'Tachnolcgy 
Transfer, Washington, D.C. 20460, 1974, or "Standard Methods for 
the Examination of Water and Wastewater," 13th Edition, pp. 334-335, 
14th Edition, pp. 496-498. 

22.20: Surface Water Supplies 

(1) To protect surface waters used as sources of drinking water 
supply from contamination, the requirements of 310 CMR 22.20 shall 
apply to all land and watercourses used as or tributary to a public 
water system except: 

(a) Rivers and soreams used as sources of supply when the rivers 
and streams are not impounded at some point by means of a dam or 
dike to create a reservoir at which the water supply intake is 
located. 
(b) Certain watercourses or bodies of water used as sources of 
public water supply where conditions are imposed by specific legi
slation. 
(c) Certain watercourses or bodies of water where in the express 
written opinion of the Department sufficient provisions tave bee", 
made by means of treatment, storage, resmcuons on the time cf 
diversion, or other means to assure an acceptable quality of .vater 
(,d) ELmergency sourcas approvsd oy the Department unaer r.^.e 
provisions of General Laws, Chapter 40, Secuon 40. 

(2) No cesspool, privy, septic tank, dry well, leaching fieid, filter or 
other place for the reception, deposit, or storage of human excrement; 
no device for the collecaon of house slops, sink waste, water wnich 
has been used for washing or cooking, or other polluted water; and no 
hitching or standing place for horses, cattle or other animals shall be 
located, conso-ucted, or maintained within one hundred feet of the 
high water mark of such source of water supply or tributary thereto. 

(3) Mo human excrement, or compost containing human excrement, cr 
municipal, commercial or industrial refuse or ^vaste product or polluting 
hduid or other suostance wnich in tne opinion of the 2eparment .5 c-c 
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a nature poisonous or injurious either to human beings or animals, cr 
other putrescible organic matter whatsoever, shall be dischargee 
directly into or at any place from which such liquid or substance may 
flow or be washed or carried into said source of water supply cr 
tributary thereto. 

(4) No burial shall be made, except by permission in writing by the 
Board of Water Commissioners or like body having jurisdiction over 
such source of supply, in any cemetery or other place within 100 feet 
of the high water mark of a source of public water supply or tributary 
thereto. No lands not under the control of cemetery authorities and 
used for cemetery purposes, from which lands the'natural drainage 
flows into said source of water supply or tributary tr.ereto, snail ce 
taken or used for cemetery purposes until a plan and sufficient ae
scnption of the lands is presented to the Department and until sucn 
taking or use is expressly approved in writing by the Department. 

/ 
(5) No system of sewers or other works for the collection, convey
ance, disposal, or purification of domestic, municipal, commercial or 
industrial sewage or drainage, or other hazardous or putrescible 
matter whatsoever shall be constructed or maintained at any place 
within the watershed of such source of water supply or tributary 
thereto unless such system is in accordance with the State Environ
mental Code (310 CMR 11.00 to 310 CMR 18.00, inclusive),and the 
State Plumbing Code (248 CMR 1.01 through 2.22). Where these codes 
are not applicable the plans and specifications shall be approved in 
writing by the Department prior to construction. 

(6) No public or private hospital or other place intended for the 
treatment of persons afflicted with a contagious or infectious disease, 
and no manufacturing or processing plant producing wastes which are 
toxic or injurious either to human beings or animals, shall, until the 
location thereof has been expressly approved in writing by the De
partment, be tocated or constructed at any place within :ne watershed 
of a source of public water supply or tributary thereto. No such 
facility shall be maintained at any place within the watershed, unless 
the facility has complied with all the provisions required by the De
partment or orders issued by the Department, for the treatment or 
disposal of sewage, drainage, or other hazardous substances or mat
ter, which may be discharged therefrom. 

(7) No person shall wade or bathe in any source of drinking water 
supply, and no person shall, unless permitted by written permit by 
the Board of Water Commissioners or like body having jurisdiction over 
such source of supply, fish in; enter or go in any boat, seaplane, or 
other contrivance; enter upon the ice for any purpose, including the 
cutting or taking of :ce, or cause any animal to 50 .n or upon sucn 
source of water supply or tributary thereto. 

(8) All reports which may oe made to any board of he ait.-., or to any 
health officer of any town, of cases of contagious or infectious Disease 
occunng within the watersned of sucn source of water supply ;r 
tributary thereto, snail be open to inspection at ail reasonable t^nes 
by the Board of Water Commissioners or like body having jurisdiction 
over such source of supply, by its officers or agents, and ny Lie 
Department. 

(9) The supplier of water shall cause regular and thorough inspec
tions to be made of the water shed to ascertain compliance witn 31D 
CMR 22.21. It shall be the duty of the aforesaid supplier of water to 
cause copies of any rules and regulations violated to be served jpcn 
the persons violating the same together witn notices of sue?, v.ciations. 
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If such persons do not immediately comply with the rules and regula
tions, it shall be the further duty of the aforesaid supplier of water to 
take appropriate action to enjoin such violations and to promptly notify 
the Department of such violations. The aforesaid supplier of water 
shall report to the Department in writing annually, prior to the 30th 
day of January, the results of the regular inspections made during the 
preceding calendar year. The report shall state the number of inspec
tions which were made, the number of violations found, the number of 
notices served, the number of violations abated and the general condi
tion of the watershed at the time of the last inspection. 

22.21: Ground Water Supplies 

To protect ground waters used as sources of drinking water supply 
from contamination the following requirements shall be applied: 

(1) Where a community water system derives its water entirely from 
ground water sources, standby wells and pumping equipment, or their 
equivalent, shall be provided except where 

(a) An interconnection with another approved public water supply 
can be provided or 
(b) The standby requirement is exempted by the express written 
order of the Department. 

(2) Suppliers of water shall acquire sufficient land around wells, 
infiltration galleries, springs, and similar sources of ground water 
used as sources for drinking water to protect the water from contami
nation. This requirement shall generally be deemed to have been met 
if all land within 400 feet of a gravel packed well or 250 feet of a 
tubular well with a aiameter of 2 1/2 inches or less .s under the 
ownership or control of the supplier of water. The Department may 
order greater distances or permit lesser distances than the distances 
required herein if the Department deems such order or permission 
necessary or sufficient to protect the public health. 

(3) The supplier of water for a community water system shall cause 
regular and thorough inspections to be made of the area surrounding 
the well to ascertain whether 310 CMR 22.21 is being complied with. 
It shall be the duty of the aforesaid supplier of water to cause copies 
of any rules and regulations violated to be served upon the persons 
violating the same together with notices of such violations. If such 
persons served do not immediately comply with the rules and regula
tions it shall be the further duty of the aforesaid supplier of water to 
take appropriate action to enjoin such violations and to promptly notify 
the Department of such violations. The aforesaid supplier of water 
shall report to the Department in writing annually, prior to the 30th 
day of January, the results of the regular inspections which were 
made dunng the preceding calendar year. The report snail state the 
number of violations found, the number of .notices served, the number 
of violations icated and tne general conaiucn of tr.e area surrounding 
the well at the time of the .ast inspection. 

22.22: Cress Connections 

(1) Definitions. As used ,n 310 CMR 22.22, unless the context indi
cates "otHerwise", the following words shall have :he following meanings: 

(a) ''Air-Gap" shall mean the unobstructed vertical distance througn 
the free atmosphere ber.veen the lowest opening from any pipe or 
faucet supplying water to a tank, plumbing fixture, or otner device 
and the flood level rim of the receptacle. 
(b) "Sackl'lcW shall mean the flow of -.<.ater or other '.icuics, 
mixtures, or substances into the distribution pioes of a potaoie 
supply of water frcn any source or sources otr.er '..-.an the intended 
source. 
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(c) ''Backflow Preventer with Intermediate Atmospheric Vent" shall 
mean a device having two independently operating check valves 
separated by an intermediate chamber with a means for automatically 
venting it to the atmosphere. The check valves are force loaded to 
a normally closed position; the venting means is force loaded to a 
normally open position. 
(d) "Approved Backflow Preventer" shall mean a device or means 
approved by the Department to prevent backilow. 
(e) "Back Pressure" shall mean pressure created by mechanical 
means or other means causing water, liquids, or other substances 
to flow or move in a direction opposite to what is intended. 
(f) "Back Siphonage" snail means a form of backflow due to re
duced or sub-atmospheric pressure within a punuc water system. 
(g) ''Barometric Loop" shall mean a loop of pipe rising at leas: 35 
feet , at its topmost point, above tne highest fixture it supplies. 
(h) "Chack Valve" shall mean a self-closing device which is de
signed to permit the flow of fluids in one direction and to close if 
there is a reversal of flow. 
(i) "Contaminant" shall mean any physical, chemical, biological or 
radiological substance or matter in water. 
(j) "Cross Connection" shall mean any actual or potential connec
tion between a public water system, any waste pipe, soil pipe, 
sewer, dram, or any unapproved source or system. Without limi
ting the generality of the foregoing, the term "cross connection" 
shall also include any by-pass arrangements, jumper connections, 
removal section, swivel or changeover devices, and other temporary 
section or permanent device through which or because of which 
backflow can or may occur. 
(k) "Department" shall mean the Massachusetts Department of 
Environmental Quality Engineering. 
(1) "Health Hazard" shall mean actual or potential threat of con
tamination of the public water syste, including the consumer's 
potable water system, to such a degree that tnere would ce dancer 
to health in the opinion of the Department. 
(m) "Person" shall mean an individual, corporation, company, 
association, trust, partnership, the Commonwealth, a municipality, 
district, or other subdivision or body politic of the Commonwealth, 
or any department, agency, or instrumentality of the United States, 
except that nothing herein shall be construed to refer to or to 
include any American Indian tribe, or the United States Secretary 
of the Interior on his capacity as trustee of Indian lands, 
(n) "Potable Water" shall mean water from any source which has 
been approved by the Department for human consumption. 
(o) "Public Water System" shall mean a system for the provision to 
the public of piped water for human consumption, if such system 
has at least fifteen (.15) service connections or regularly serves an 
average of at least twenty-five ( 2 5 ) .ndividuais aaiiy at .east SIXT/ 
(60) aays of the year. Sucn term includes (.1; any collection, 
treatment, storage, ana distribution facilities under ccr.trci of :r.2 
operator of sucn a system anG usea primarily in connection witn 
sucn system: and (2) any coilecr.cn or pretreatment storage :acii.
ties net under cun control whicn are ased primarily .n connection 
with such system. A public water system is either a "ccmunity 
water system" or a "non-community water system". 

1. ''Community water system" shall mean a public water system 
which serves at least fifteen (.12) service connections used ay 
year-round residents or regularly serves at least twenty-five 
(25) year-round residents. 
2. "Non-community water system' shall mean a puouc '.vater 
system that is not a community water system. 

(p: "Reducec Pressure Bacxflow Preventer' snail T.ean a levee 
incorporating C-^> "A'° or more check vaives, (2} an automatic.// 
iterating differential relief valve located cetween tr.e "so :.~,ec.<3 

3 r.vo jnurof f vaives, ana ' 4  , necessary acpurter.ances :or •esti-.:; 
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22.22: continued 

The device shall operate to that the pressure in the zone between 
the two check valves is maintained at a value less than the pres
sure on the public water system side of the device. At cessation of 
normal flow, the pressure between the check valves shall be less 
than the supply pressure. In case of leakage of either check 
valve, the differential relief valve shall oeprate to maintain reduced 
pressure by discharging to the atmosphere. 
(q) "Supplier of Water" shall mean any person who owns or oper
ates a public water system. 
(r) "Unapproved Water Supply" shall mean any water not approved 
by the Department as safe for human consumption, 
(s) ''Atmosphere Vacuum Breaker" shall mean a device used to 
prevent back siphonage and not to be used under static line pres
sure. 

(2) Responsibility.
(a) The Department has the following responsibilities relative to 
cross connections: 

1. Establishment and administration of regulations covering 
cross connections; 
2. reviewing and approving plans for proposed new installation 
of air gaps with tank and pump arrangements, reduced pressure 
backflow preventers or double check valve assemblies before 
they may be lawfully installed or maintained; 
3. Inspection of new installations for compliance with approved 
plans;
4. Issuing permits to maintain approved cross connections as 
indicated in 310 CMR 22.22(4); 
5. Providing advice and assistance to others involved in pro
gram elements under 310 CMR 22.22; 
6. Surveying commercial, industrial, and institutional buildings 
served by the public water system to determine if cross con
nections exist, whenever the Department deems such surveys 
necessary;
7. Annual inspection and testing of approved backflow pre
venters. 

(b) The supplier of water is responsible for the safety of the 
public water system under its jurisdiction, and shall have the 
following specific responsibilities relative to cross connections: 

1. Making semi-annual inspections of all approved backflcw 
prevention devices installed on the distribution system: 
2. Assisting Department personnel in annual inspections of 
approved backflow prevention devices; 
3. Inspecting all commercial, industrial and institutional pre
mises served by the public water system to determine if cross 
connections exist, whenever the supplier of water deems such 
inspections necessary; 
4. Taking appropriate action to eliminate hazardous consir.or.s; 
5. Reporting :o the Department any violations of these regula
tions found in surveys or otherwise; 
S. Maintaining records of inspections of approved baciclcw 
preventers, and submitting copies of the rscoras of the :.i
specuons to the Department. 

(c) The owner of any permit for a cross connection has '.he follow
ing responsibilities relative to cross connections: 

1. Applying annually for renewal of the permit; 
2. Having suitable arrangments made so that inspections can be 
made during regular business hours; 
3. Maintaining a scare parts lot and special tools as indicated 
in 310 CMR 22.22I3)'; 
4. Providing necessary lacor for inspection and :esung by the 
Department or supplier "of water as indicated in 21C 3MR'22.':2:.3 : 
5. Testing ioubie c.-.ecx valve installations mor.tniy. testing 
reduced pressure oacic'.cw preventers quarterly, ana Tai.T.jir...-.^ 
records ot tr.e testing a s " required by 310 CMR 22.:: * 
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(d) Local plumbing inspectors are required by the State Plumbir.g 
Code to be cognizant of cross ccrxnecnons and to have eliminated 
any violation coming to their attention. 
(e) The Board of State Examiners of Plumbers and Gas Fitters 
approves types and models of atmospheric vacuum breakers and of 
backflow preventers with intermediate atmospheric vent which may 
be used in Massachusetts for certain low hazard applications re
ferred to in the State Plumbing Code. Examples of sucn appli
cations are shown in Tanle 22-1. 
(f) The backflow devices described m 310 CMR 22 .22(2) (e ) snail 
be installed and inspected under a permit issued by the local 
Plumbing Inspector or by the Board of State Examiners of P'.-^icers 
and Gas Fitters. 

(3)	 Cross Connections Prohibited; Exceptions 
(al In ail cases, plumbing cross connections are prohibited by 310 
CMR 22.22 and the supplier of water shall have the autnonty to 
prohibit and shall prohibit cross connections unless the following 
requirements are net: 

1. The public water system is protected by a method meeting 
the requirements of 310 CMR 22.22, and 
2. Approved backflow preventers or vacuum breakers are 
properly installed wherever the potable water outlet may be 
submerged, and 
3. Plans, drawings, and specifications showing the method of 
protecting the public water system have been approved by the 
Department prior to construction and installation. 

(b) No supplier of water shall supply water to any person main
taining a connection which does not meet the approval and permit 
requirements of the Department and the Requirements of the Board 
of State Examiners of Plumbers and Gas Fitters. 

(4)	 Permit Required 
(al The person having jurisdiction over a cross connection meeting 
the requirements of 310 CMR 22.22(3) shall obtain a separate permit 
from the Department annually for eacn double check valve assembly 
and reduced pressure backflow preventer installed in accordance 
with approved plans. Permits shall expire on December 31 of each 
year.
(b) After nonce and opportunity for a hearing, the Department 
may revoke any permit at any time whenever, in the opinion of the 
Department, the cross connection or the maintenance thereof no 
longer complies with 310 CMR 22.22. A request for a hearing shall 
not authorize any person to maintain the cross connection in 
question pending the outcome of the hearing, unless the Department 
by written order prescribes otherwise. 
Cc ) No person snail maintain a cross connection without a permit or 
after revocation of tne permit. 

(5) Location of Protective Devices. The location of the backflow 
preventer witn respect to tr.e piumbing en the premises and tr.e serv
ice connection will oe determined by the degree 01 nazara existing :r 
potentially existing and snail conform to the following requirements 

(a) Proper location of the approved backflow preventers) allows 
for simultaneous protection of the punlic water supply distribution 
system and the potanie water system within the premises. This 
type of installation, referred to as "m-plant protection'1, is re
quired whenever feasible in the opinion of the Department. 
(b) Approved oackflcw preventers shall oe located so as to acnieve 
protection of all cross connections with a minimum numcer ::' se
vices. 
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Table 22-1 continued 
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(c) When high or varying degrees of hazard exist, in-plant pro
tection must be supplemented by additional protection at the meter 
or property line. The following list gives examples of type of 
facilities which must have additional protection at the meter or 
property line: 

1. Nuclear reactors or other facilities where radioactive materials 
are used; 
2. Sewage treatment plants and pumping stations; 
3. Piers, docks, marinas, shipyards; 
4. Chemical plants; 
5. Metal plating industries; 
6. Hospitals, mortuaries, climes; 
7. Laboratories, except when the Department determines no 
health hazard exists; 
8. Others specified in writing by the Department. 

(d) In premises where it would be impossible to locate all cross 
connections, or where the internal water piping system is fre
quently changed, or when economic reasons do not allow protection 
of all cross connections, the public water system's distribution 
system must be protected by means of an approved type backflow 
preventer or air gap separation at the meter or the building or 
property line and the owner of the premises must provide potable 
water for domestic purposes. 

(6) Types of Backflow Preventer Required. 
(a) Depending on tEedegree o tHazard and rype of backflow 
involved, the Department may deem acceptable air-gap separation, 
reduced pressure backflow preventers, double check valves,' non-
pressure type vacuum breakers, or barometric loops as backflor 
preventers. Table 22-1 is a guide for the protection required 
against certain types of hazards. 
(b) Each distribution system has unique problems and cross con
nections found within premises occur in a variety of ferns and vary 
in nature such that the protection of each installation .iiust -e 
considered in the light of conditions found to exist. Therefore, the 
Department shall make the final determination as to what type of 
backflow prevention shall be required. 
(c) There shall be no by-pass around any approved backflow 
preventer unless an approved backflow preventer is installed on the 
by-pass.
(d) Reduced pressure backflow preventers, double check valve 
assemblies, and any manufactured air-gap items used pursuant to 
310 CMR 22.22 must be types and models specifically approved by 
the Department. 
(e) Atmospheric vacuum breakers and other backflow prevention 
devices must meet the requirements of the Board of State Examiners 
of Plumbers and Gas Fitters. 

(7) Approval of Devices for 'Jse In Massachusetts. 
(a) The Department shad maintain a List 01 the approved or pro
visionally approved aackxlcw preventers mentioned .n 210 CMR 
22.22(SXa).
(b) The Department shall consider the suitability of a specific size 
and model of device for use in cross connection control in the 
Commonwealth after receipt of all of the following information: 

1. A laboratory test report from an independent testing laoo
ratory, based "on American Society of Sanitary Engineering 
Stand'ard No. 1013, N'o. 1015, or American Water Works Asso
ciation Standard C-5C6-73 or University of Southern California 
Specifications.
2. A report of a field test conducted for sne year under super
vision of an independent laboratory in confomancj ••vith Univer
sity of Southern California Specifications or American 'Aater 
Works Association Standard 3-5C6-73. 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY E N G I N E E R I N G 

22.22: continued 

3. A copy of AS5E Certification Seal of U . S . C . Certificate of 
Approval.
4. Current catalogs and specifications information installation 
instructions, service and maintenance manuals. 

(c) A specific size and model of device may be classified as pro
visionally approved upon receipt of information indicating that the 
device has given satisfactory performance under the tests referred 
to in 310 CMR 22.22(7)(b) and upon receipt of the certificate of 
approval referred to therein, provided that the materials of con
struction meet the following requirements: 

1. The bodies and internal parts of mechanical devices shall be 
of corrosion resistant material approved by the Department . 
2. The clapper or poppet facing' rings and the relief valve 
facing rings must be of a molded synthetic rubber. 

(d) After a provisionally approved device gives trouble free oper
ation for a penod of one year in the Commonwealth in an approved 
installation, the device sha'll be classified as fully approved except 
that provisional approval may be extended at the discretion of tr.e 
Department. 

(8)	 Installation Practices. 
(a}"Reduced Pressure Backflow Preventer". This device, effective 
against backflow caused by back pressure or back siphcnage, is 
used to protect the public water system from substances which are 
hazardous to health. 

1. For in-plant protection, the reduced pressure backflow 
preventer shall be installed on the customer's side of the water 
meter on the potable water supply line. 
2. Drinking and domestic water lines, lines for safer/ showers, 
and lines for eye wash devices must be taken off the upstream 
side of the backflow preventer. 
3. The backlfow preventer shall be located 30 as to permit easy 
access and provide adequate and convenient space for main
tenance, inspection, and testing. 
4. The backflow preventer and shut-off valves must be installed 
in a horizontal line between 3 and 4 feet from the floor and a 
minimum of 6 inches from any wall. 
5. Tightly closing valves must be installed at each end of the 
device. 
6. The device must be protected from freezing, flooding, and 
mechanical damage.
7. If the device is to be installed on a hot water line, a device 
approved for use at the elevated temperature must be used. 
8. If a drain is to be provided for the relief valve pert, there 
must be an approved air-gap separation between the port and 
drain line. To be approved, the air-gap must be at least tw.ce 
the internal diameter of the discharge line. 
9. Before installing a backflow preventer , pipelines snail ce 
thoroughly flushed to remove foreign material. 
10. The owner or owner s agent must maintain a spare parts kit 
and any special toois required for removal ana re-assemriy ;: 
devices. 
11. The owner or owner's agent must provide r.ecessary laccr 
for inspection and testing performed by the Department or the 
supplier of water. 
12. Pit installation is strongly discouraged ana will be approves 
only in special unusual cases. See 310 CMR 22. I2 t .3Xf) . 

(b) ''Double Check Valves". A double check valve assembly .s 
effective against bacxilcw caused by back pressure cr bac.< £*pnon
age and can be used to protect the punlic water system from s^o
stances whicn may be ooiecticr.aDle out not hazardous *.z nea i tn . 

i. Drinmng and domestic water l ines, lines for safer/ s.-.owers 
and lines for iye wash Devices must be taken of: :r.e upstream 
side of the cnecs vaives. 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.22: continued 

2. The double check valve assembly shall be installed with 
adequate speace to facilitate maintenance, insepcnon, and testing. 
3. The top of the check, valves must be a minimum of 30 inches 
and a maximum of 54 inches from the floor. 
4. There must be at least 12 inches clearance between check 
valves and any wall. 
5. If a water meter is not provided on the upstream side of the 
double check valve assembly, a 3 to 5 foot spacer must be 
installed between the check valves. 
6. Tightly closing valves must be installed at each end of the 
assembly.
7. Check valves must be provided with suitable connections and 
appurtenances for testing. 
3. The owner or owner's agent must maintain a spare parts kit 
and any special tools required for removal and reassembly of 
devices. 
9. The owner or owner's agent must provide necessary labor 
for the inspection and testing performed by the Department or 
the supplier of water. 
10. The check valves must be protected against flooding, 
freezing, and mechanical damage. 
11. Pit installation is strongly discouraged. See 310 CMR 
22.22(8)(f). 

(c) "Atmospheric Vacuum Breaker". The atmospheric vacuum 
breaker, designed to prevent back siphonage, is not effective 
against backflow due to back pressure. See 310 CMR 22.22(6)(e). 

1. Vacuum breakers must be installed at least six inches above 
the flood level rim of the fixture they serve. 
2. The device must be installed downstream of the last shut cff 
serving the fixture or equipment. 
3. Vacuum breakers must not be installed in locations where the 
device is subject to corrosive fumes, dust or grit. 
4. The device must be protected against freezing and mechani
cal abuse. 
5. If vacuum breakers are used as protection on tanks con
taining liquids which are hazardous to health, furtner protection 
will be required on the main water line. 
6. Atmospheric vacuum breakers must not be used under con
ditions of static line pressure. 

(d) "Barometric Loop". A barometric loop is effective against back 
siphonage only and will be approved only when no health hazard 
exists and back pressure is not anticipated. 
(e) "Fire Protection Systems". Private fire protection systems, 
because of their varying degrees of hazard, must be evaluated by 
the Department to determine the type of backilow prevention re
quired. Therefore, no changes in either the equipment comprising a 
system or the source of water supply for the system snail be made 
without pr.or approval of the Department. A.s'o, the approval of 
the Department shall be obtained aefore any cnermcais are ased .n 
the system. Buildings having the following actual or potential cross 
connections shall be required to have bacxilow prevention: 

1. Any system with a pumper connection into wiich chemical 
additives may be injected by fire department equipment. 
2. Fire systems which may be subject to contamination witn 
anti-freeze, ''Foamite'1, or other chemicals used in fighting fires. 
3. Fire systems subject to contamination from auxiliary or used 
water supplies or private storage tanks. 
4. Fire systems 'and storage reservoirs which may be treated 
for prevention of scale formation, corrosion, algae, slime grcwtns. 
5. Fire systems with pumper connections within 1,500 feet of in 
auxiliary unapproved water suppiy. 
Gate valves required for fire protection systems must oe CSiY 

type. 
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING 

22.22: continued 

(f) "Pit Construction'1. Installation within a pit shall not be 
permitted except under exceptional circumstances, and then only as 
follows: 

1. The pit interior shall be a minimum of 10 feet long, 4^ feet 
wide, and must have a clear heignt of 6^ feet high. 
2. The pit must be of watertight construction. 
3. The pit opening and manhole cover must be at least 27 
inches in diameter. 
4. The foot-hold inserts must be of steel, aluminum, or other 
material approved by the Department, must be a maximum of 12 
inches apart, and must be installed so that the top foot-hold is 
within 12" of the pit opening and the bottom foot-'noid is vvith:n 
12" of the pit floor. 
5. An adequate dram must be installed. The dram line snail 
not be connected to a sewer. 
6. The floor shall be pitched to drain. 
7. If built in a roadway, the top of the pit must be adequately 
reinforced. 

(9)	 Inspection, Testing and Overhauling of Devices. 
( a ) A f t e  r approval of plans ana installation of approved devices, 
the owner or installer shall notify the Department so that arrange
ments can be made for an inspection by the Department. 
(b) Approved backflow preventers shall be tested annually by the 
Department. More frequent testing of any device subject to re
peated failure on testing may be specified by the Department. 
(c) Approved backflow preventers shall be tested senuannuaily by 
the supplier of water. 
(d) The owner or owner's agent must test double check vaive 
installations monthly and reduced pressure backflow preventers 
quarterly. A record of the date and results of the test must be 
kept and made available on request to the supplier of water or 
representatives of the Department. 
(e) Devices failing the test or found defective snail ze :verhauiea, 
repaired or replaced. 
(f) Reduced pressure backflow preventers and double check valves 
shall be inspected internally and completely overhauled at least once 
every five years. 
(gj Some iron bodied double check valves, installed before pro
hibited by pertinent rules and regulations, are sail in use. Iron 
bodied double check valves must be overhauled and cleaned yearly. 

(10) Penalties. Section 160A of Chapter 111 of the General Laws 
provides, in part, as follows: "Whoever maintains such a connection 
without a permit or after revocation of the permit to maintain sucn 
connection shall be punished by a fine of not more than five hundrec 
dollars. :o the use of the Commonwealth, or by imprisonment for not 
more tnan one year, or both " 

REGULATORY AUTHORITY 

310 CMR 22.00- M. G. L. c. Ill, s. 150A. 
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C-2.8 June 1974 letter from Woturn City Engineer to 
Massachusetts Depattmait of Public Health regarding 
reactivation of wells G and H for emergency supply. 
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i 

DEPARTMENT OT CUBING WORKS 

THOMAS J. MtHiMN. r 

C'" • cr.r.iN»F» 

June 17, 1974 

Mr. George J. Coogan, Director
 
Bureau of water Supply •-)?')- "Z <• ? *~
 
Dept. of Public Health /
 
600 Washington Street
 
Boston, Mass.
 

Dear Sir:
 

This is to notify your office that the City is considering
 

activating its Cast Woburn Hell Field for emergency water>supply
 

purposes. Inclosed are copies of the Chemical Analysis for both
 

Hells and I was informed by Mr. Kenneth Tarbell of your Tewksbury
 

office that the Bacterial Analysis for both Hells was zero. If
 

there are any questions concerning this matter please contact this
 

;
office.


Yours.truly.
 

Thomas CT. Mernin, P.E.
 
City Engineer
 

TJH/js
 

cc: Mr. Albert Hall
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C-2.9 June 1975 letter fron Massachusetts Department of 
Health to Wctoum Board of Water Ocmnissioners regarding 
change of chemical treatment of wells G and H. 
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WIULIAM J. •ICKNC1.L. M. O. 

June 24, 1975 

Board of l.'atsr Coranissloners RE: U03URH - Public Uater Supply 
City of UoDurn Change of Chemicals, Uells G and H 
Massachusetts 

Gent! ernen: 

Tne Department of Public Health has received a letter of Hay 7, 
1975, from Mr. William A. .iieman, Chief Purging Station Operator. In his 
letter, Mr. Nienan has requested approval of the use of Calgon TG-10 as a 
replacement for Calgosil in treating Wells G and H. 

Hie Department has no objection to the use of Calgon TG-10 pro
vided that the dose rate i.TUSt be limited to four parts per million computed 
as sodium hexaniataphosphate on the basis of the analysis for the phosphate 
radical. 

We feel it is necessary, however, to call your attention to the 
poor quality of the water obtained from Uells G and H. Analyses performed 
over the last few years snow that the water from these sources contains 
elevated levels of nitrates, aaronla nitrogen, chlorides, sulfates, sodium, 
nanganese and hardness and has poor physical characteristics in addition, 
as evidenced by the test results for color, odor, turbidity and sediment. 
Tii2 Department does not encourage continued reliance on these sources to rceet 
warn weather demands. We strongly recotxiend that your Board initiate iraned
iate action to develop nors satisfactory sources of supply or treat these 
supplies completely to nake them more acceptable. 

Very truly yours, 

Gaorge J. Coogan
Director 

Bureau of Hater Supply and iJater Quality 
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O2.10 November 1977 letter front Massachusetts CEQE to Wbburn 
Board of Public Works regarding approval of a well site 
for further testing. 
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FACSIMILE 

November 3, 1977 

Board of Public Works 
City Hall 
Woburn, MA 01801 

Re: Wobum - Public Water Supply Approval of Well Site between Wells G and 
H for Further Testing. 

Gentlemen: 

The Metropolitan Boston-Northeast Regional Office of the Department of 
Environmental Quality Engineering has received a letter, dated August 31, 1977, 
requesting a sanitary survey of a proposed well site located about halfway 
between wells G and H north of Salem Street, about 200 feet easterly of the 
Aberjona River and near the so-called Rifle Range. This request was submitted 
on your behalf by Dufresne-Henry Engineering Corporation. 

Engineers from this office examined the proposed site on September 8, 1977. 

Chemical analysis of raw water from wells G and H indicates high 
concentrations of hardness, sodium, manganese, sulfate, chloride, and ammonia. 
Preliminary chemical analysis from a test well, identified as 1-77, indicates 
high concentrations of hardness, sodium, iron, managanese, sulfate, chloride, 
ammonia, andd C.C.E., suggesting that it lies in that same aquifer as wells G 
and H. 

Although this chemical analysis data is only preliminary, the Department 
feels that if the well site is used as a source of water supply it shall 
require treatment. 

The Department approves of the proposed site for further testing using an 
eight inch test well, subject to the following: 

1.	 That a prolonged pumping test, lasting a minimum of five (5) days, be 
conducted to evaluate the quantity and quality of water available. 

2.	 That this office be notified at least five (5) days prior to start-up, 
so proper sampling and analysis can be performed. 
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FACSIMILE
 

In our letter to you, dated June 24, 1976, you were advised to investigate 
treatment of G and H wells or to look for additional sources. Please notify 
this office as to the status of our recommendations. 

If you care to discuss this situation, please call this office at 851-7261. 
Thank you for your continued cooperation. 

Very truly yours, 
For the Commissioner, 

Thomas F. McLoughlin 
Regional Environmental Engineer 
Metropolitan Boston-Northeast 
Region 

cc:	 Board of Health 
City Hall 
Woburn, Massachusetts 01801 

Engineers Office 
City Hall 
Woburn, Massachusetts 01801 
Attn: Mr. Mernin 

Dufresne-Henry Engineering Corporation
 
89 Main Street
 
Concord, Massachusetts 01742
 
Attn: Mr. Allen
 

Water Department
 
City Hall
 
Woburn, Massachusetts 01801
 
Attn: Mr. Wall
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3, 1977
 

Board of Public
 
City Ball
 
Uobora, Maaaacbuaotta 01801
 

Bat OOlon - Pablie Hatar Supply
 
Approral of Vail Site Batvoaa /
 
Valla ft aad • for fsrtbar Taatiag.
 

tagional offlea of tha
 
tal Qoality Intliioarlng baa raaaiwad a lattar datad aagvat 31, 1977,
 

of A pwpaiad vail alta lacatad about halfvay
 
Valla 0 and • Marth of Salaaj Straot abovt 200 foot laatarlj of tba :
 

•Ivor, aad soar tho aa- callad ttfla H«ni«. Thia raquaot «B« aobadttad
 

this offlea tba pr»aoaod alta OB Sovtaabor S, 1977.
 

of nar vatcr f Valla C • iadleatas atlona
 
of » mm** •••»
 

cl* f roa a taat vail idwtif iad aa 1-77 iadleataa bigb «oa«aatxatioaa
 
of aalfata, ehlorldo, aaamuta aad C.C.aV,.
 

tibar le la tbAt	 «a Tlalla 6 and B.
 

Mtbmiab tbia ebiaaieal analyaia data i» only praliadaary, tHa DopartBaat foala
 
that if tba vail aita £* aaod a*,a avarea of vatar aapply it aball roqoira traaaacac.
 

of tba aita for fortbor taatiag oalag aa aight
inch taat vail aobjoet t» tba fallavia«s
 

1.	 That A pr»t*«r>d pŵ las t«9t -laatixtg a tiininnt of fl*a (5) d«ya
 
ba eoadaetod to vraluata tha ovaatity and quality of tmtar availabla.
 

2.	 That tbia offleo bo notiflad «t laaat fi-ra (5) dayt prior to fftart
 
np ao propar aaaplies *nd asalyaia can ba porfonwd.
 

In our lattar to you datod Juuo 24, 197$, you vara adriaad to inraatigata
 
treataont of C aad fi Walla or to look for additional aoereaa.
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Plaaaa notify this office aa to tba atatua of oar raeoB»a&4atlona.
 

If you ear* to dlacaaa this aituation, plaaaa call this of flea at 851-7261.
 

Thank you for your continuad cooperation.
 

Very truly yoara,
 

For tlM CaaBiaeioner,
 

Tboaaa F. 
BogimuiT ExtTixoawmtal Bnfla«
 
Metropolitan Boaton-Horthaaat
 

ee: Board of Haalth •
 
City Ball L-J
 
Wobura, Maaaaebuaatta 01801 \,\
 

S"LJ
 
En«i&a«ra Of flea £•
 
City Bal̂ : etfQ
 
Bobttrn, Maaaaehaaatta O^QL
 

Attaati0&: Mr. Marnlnuj •. o O
"̂̂  

Bttfraana-Haaxy EngiB««rlJa Corp
 
89 Main Straat '̂ 
 
Concord, Maaaaeboaatta 01742
 

ActanCton: Mr. Allan 

Vatar OapartBant
 
City Ball
 

atta 01801
 
Attantieni Mr. Wall
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C-2.11 January 1978 letter and report fron Dufresne-Henry 
Engineering regarding water quality problems at wellsG 
and H in East Wcfcurn. 
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NORTH SPRINGFIELD. VERMONT CONCORD. MASSACHUSETTS 
- - MANCHESTER CENTER VERM .NT KEENE. NEW HAMPSHIRE 

MONTPELIEO. VERMONT NEW LONDON. NEW HAMPSHIRE 
ST. JOHNS3URY. VERMONT YARMOUTH. MAINE 

CONSULTING ENGINEERS AND PLANNERS 
PLEASE ADDRESS REPLY TO-. 

PRECISION PARK 
NORTH SPRINGFIELD, VERMONT 05150 
802 886-2261 

January 26, 1978
 

I*', ' LETTER OF TRANSMITTAL
 

City of Woburn
 
Woburn
 
Massachusetts 01801
 

Attention: Mr. Albert J. Wall
 
3|* Superintendent of Public Works
 

Re: Final Report in Relation to
 
East Side Wells
 

Gentlemen:
 
•» -* *
 

We submit herewith in accordance with our agreements dated
 
March 1 and September 30, 1976, final report of the investigation
 
in relation to the water quality problems at Wells G and K in
 
East Woburn.
 

The investigation included the expenditure of nearly $37>000
 
in actual services performed by others, such as well work and
 
pumping tests. The work performed by these services enabled us
 
to evaluate the hydrology of the area and determine that the
 
area would support additional withdrawal of ground '.vater.
 

About 150 samples of water were collected and analyzed in our
 
laboratory ana some in the State Lab, during our investigation.
 

The problem with the East Side Well Water, to which we were
 
directed to address ourselves at the start of this investigation,
 
was the complaints cf objectionable tastes and odors. We deter
mined that the cernrlainto were attributable to the action of
 
chlorine on the organic matter recidi:;~ in the distribution system.
 
This was proven by the fact tiist the raw water itself, taken
 
directly from the wells, had no objectionable taste or odor.
 

As a result of our investi^s-i-::, the State Department of
 
Environmental Quality Enr.i neorl n:-. (!'»••'. .';•!•:) has lifted the chlorina
tion requirement providing th.it twice wt-okly samples tested for
 
coliform are all negative shcwinj no contamination. It is also
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City of Woburn - • -•
 
January 26, 1978 " .
 

• -^ - r > -- .̂ .,;. Page 2
 
*»
 

''reported that the water has improved in quality and there have
 
been no complaints from the water users on the East Side.
 

Manganese is present in the ground water* at Wells G and H
 
In the amount of about 0.6 milligrams per liter (ms/l) and the
 
DEQE would like to have it removed to a more acceptable level
 
of 0.05 mg/1.
 

It will therefore be necessary to treat the water and the
 
estimated cost of a treatment plant is about $1,500,000, based
 
on 1979 construction. The only alternative to this is to go zo
 
the KDC. The MDC can supply water to Woburn only on an emergency
 
basis until such time as a 48-inch diameter pipe is laid by them
 
around Spot Pond and a 6,000,000 gallon reservoir is constructed
 
on Bear Hill. It is estimated that such a project would not be
 
completed for nearly 10 years. In the meanwhile, Woburn must
 
provide ample potable water for its customers so some action must
 
be taken immediately.
 

To do this we recommend that steps be taken to begin the
 
planning stage of a treatment plant on the East Side water supply
 
and the construction of an additional gravel packed well between
 
G and H so that the full capacity of the ground water resource
 
which exists in the Aberjona River Valley can be utilized. Such
 
~a project will forestall the need for complete reliance on MDC
 
-water for many years and will be more cost-effective and economical ,
 
in the long run. ',
 

The following report outlines the basis of our recommendations ,
 
which are to continue the use of the City's most treasured resource '
 
- ground water.
 

We appreciate the assistance of personnel in your department
 
and we shall be pleased to work with you in developing this pro
ject.
 

Very truly yours,
 

DUFRESNE-HEI:RY ENGINEERING CORP.
 
i
 
i
 

L. M. PJttendroigh, P.E.
 
Associate  , i \
 

LKP/ran ^̂ ^V ^ '̂ .̂  9,
 

DUFRESNE-HENRY ENGINEERING CORPORATION j 
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REPORT
 

1. History
 

Gravel Packed Wells G and H are located in the Rifle Range
 
Area of East Woburn and are shown on the'locus plan, Plate No.
 
1, included in the Appendix. The Aberjona River provides re
charge of the ground water reservoir from which the wells
 
derive their water.
 

. The wells were constructed in 1965 and the pump in Well G
 
has a capacity of 300 gpm at 265 ft. total dynamic head (TDK).
 
The pump in Well H has a capacity of 400 gpm at the same TDK.
 

When the wells were first started there was evidence of
 
contamination and the State Health Department required that the
 
water be chlorinated. Manganese was also present in the ground
 
water and the reaction of the addition of chlorine caused pre
cipitation to occur in the distribution system, resulting in
 
numerous complaints of laundry stains by the water users and
 
chlorinous odors throughout East Woburn.
 

The coliform contamination was corrected by excavating all /

of ̂ he~organ'ic soil or peat for 30 feet around the wells and **
 
replacing it with clean bank-run sand and gravel. The order
 
to chlorinate was not rescinded so consequently the wells were
 
not used except in emergencies because of the taste and odor
 
problems.
 

In later years the increased water demands of the City
 
made it necessary to use these wells despite the complaints.
 

On March 1, 1976 we were employed to investigate the well
 
water quality problem and recommend corrective measures, if
 
feasible, and weigh the advantages of either constructing a
 
manganese removal plant or purchasing water from the MDC.
 

2. Ground Water Reservoir
 

Gravel Packed Well G was constructed in the overburden of a
 
preglacial bedrock valley CAberjona) and the formation encoun
tered was as follows:
 

0 - 5 feet peat (.static water level § 1 foot)
 
. 5 - 2 0 medium sand and gravel
 
20 - 30 brown sand
 
30 - 60 grey fine sand and clay
 
60 - 64 brown sand and gravel
 
64 - 68 medium brown sand
 
68-79 brown sand and gravel
 

. 1
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The log of gravel packed well Ĥ  is as follows: 
?v ' 

'0 - 17 feet peat (static water iJbvel(/§ *2 fe 
17  26 fine brown silty sand • • '' •> 
26  28 fine brown sand : •
28 - 3^ medium to coarse brown sand and--gravel 
34 - 39 fine to coarse brown sand and gravel 
39-^5 medium to coarse brown sand and .gravel 
45-51 fine to medium brown sand and 'rravel with 

some coarse sand and gravel 
51 - 58 fine to medium brown sand \t 
58 - 78 medium to coarse brown sand and-,gravel 
78-88 medium to coarse brown sand ana gravel with 

some black sand. 

This formation was deposited during the last glacial recession 
period and it consists of good water bearing material. The ele
vation of the ground in the vicinity of these wells is approxi
mately 40 feet above mean sea level. Consequently the bottom of 
these wells are about 40 feet below-mean sea level. Thus we 
have a deep reservoir of ground water stored between the inter
stices or spaces between the sand and gravel. 

_The bottom water 'Of all deep reservoirs is deficient in 
oxygen and this often promotes the growth of filamentous bacteria, 
one of which is called Crenothrix. These are anaerobic (not 
requiring oxygen) and have the ability of converting iron and 
manganese from an insoluble to a soluble state. This explains 
the presence of manganese in the ground water at Wells G and H 
which pump water from the bottom of a deep ground water reser
voir whose bottom water is immobile, i.e., probably never flows 
or moves because it is below sea level. 

The bottom water in many surface reservoirs containing 
manganese has been improved by aeration systems which bubble 
air from the bottom. Tfre bubbling air causes circulation and 
results in movement of the water which greatly Improves the 
water quality. 

3. Aeration 

An innovative method of causing this bottom water to circu
late is shown on Plate No. 2 (.A5765). This was discussed early
in March of 1976 and verbal approval was obtained to conduct 
the necessary preliminary tests shortly thereafter. 

Drawing No. D5600 entitled "Kydrological Diagram Showing 
Proposed Method of Investigating the Ground Water Aquifer, 
Gravel Packed Wells G and H" included in the Appendix, shows the 
preliminary steps recommended in order to monitor the results of 
air injection. 

2
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- 'This "consisted of Installing an air injection well about 30
 
feet from"the gravel packed well .terminating at the same depth.
 
Located in a line extending toward fcHe ,grave,l packed well from
 
the air injection well are four (4) dbserjfatlon wells each two (2)
 
feet apart and consisting of 1-1/4'̂ PVC screens ha'Ving the same
 

p depth as the gravel packed wells.
 

The cone of influence around a gravel pac'ked well when pump
ing 800 gpm (Well G), shown on Drawing. D 5600 is the result of
 
hydraulic friction of water passing;.throunhrthe aquifer or water
 
bearing formation. In other words the withdrawal of water from
 
a gravel packed well causes radial flow tovrards-the v;ell. ' If
 
air was injected in the injection well it wquld not only travel
 
vertically through the water but would also move slowly toward
 
the gravel packed well.
 

These wells were installed during April 1976 and are shown
 
on the photo - Plate No. 3 in the Appendix. The observation
 
wells are designated A, B, C, and D beginning 2 feet from the
 
air injection well leading toward the gravel packed well.
 

The continual injection of air under the preliminary test
 
began on May 12, 1976 and water analyses attached In the Appen
dix, were made of samples collected at various depths in the
 
observation wells and' from Well "G". The results indicated that
 
the Introduction of air improves the quality of the ground
 
water.
 

Table No. 3 shows the results of samples taken from observa- i
 
tion well A at a depth of 20 feet. Before air was introduced !
 
the manganese content was 0.80 mg/1 and on June 1 the manganese f
 
was down to 0.02 mg/1. The nitrates dropped from 3.1 to 1.84 )

mg/1. At 40 feet the manganese dropped from 0.80 to 0.20 mg/1 J
 
and nitrates from 3.4 to 1.45 mg/1 as shown on Table No. 4.
 
Table No. 5 shows that the manganese in samples taken in Well
 
"A" at 55 feet deep decreased from 0.95 on May 11 to 0.04 mg/1
 
on June 1. Table No. 6 indicates what happens at 83+. ft. depth.
 
Here the reduction was not so great due to the fact that the air '
 
is not in contact with the water at that depth. • |
 

i
 

The water at the shallow depths of the other observation
 
wells shows considerable improvement. Take for instance, the '
 
water in observation Well "D" at 25 ft. (Table No. 9). It had ' :
 

a manganese content of only 0.05 mg/1, which showed a reduc- ,
 
tion of 0.9 mg/1 and the iron went from 6.55 r.g/1 Initially to i
 
0.21 mg/1. At about 83 ft. depth in Well "D" as shown on
 
Table i.'o. 10, the manganese and Iron were 0.02 and 0.01 mg/1. ,
 

The beneficial effects on water being pumped from Gravel '
 
Packed Well "G" as shown on Table No. 11 was not noticeable
 
because the treated water comprised a very sr.all percent of
 
the water being pumped.
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.. Thiŝ rellminary *test"%gavT'distincT" indications that bubbling"
 
air in the ground water improved the quality of the water. We
 
therefore recommended the installation of nine (9) additional
 
r 'diffusers to "circle" Well G.
 

Further ' indications that the diffusion of air in ground
 
water provides beneficial treatment was revealed when the City
 
received notification from International Licensing Network, Ltd.
 
of New York, claiming that our recommended process was an
 
"infringement" of a patent held by Layne-New England Company.
 

The situation' became serious when bids were solicited on
 
December 10, 1976 for installation of air diffuser wells at
 
Well G. Layne-New England received a notification and informed
 
us that they were not interested.
 

On January 7> 1977 we received a communication from Mr.
 
Robert Goldscheider of the International Licensing Network Ltd.
 
which included:
 

"According to Mr. Erickson (Layne-N.E.) , this request
 
for a quotation reflects an attempt by you to simulate *»
 
the results of the Vyredox Method. I am therefore con
strained to inform you that my client is the holder of
 

•a valid U.S.. patent in this specific area and that your
 
initiative, if physically implemented, could constitute
 
an infringement. I am therefore hereby putting you on
 
notice that your actions in this case will be closely
 

r monitored and that I intend to advise my client to
 
take immediate and vigorous action to de'fend and pre
serve its rights if they are violated in any way."
 

We immediately employed an attorney and on January 21, 1977
 
he informed us that there is no infringement and Mr. Goldscheider
 
concurred and the matter was dropped.
 

On February 23, 1977 '"he American Pile Driving Equipment
 
Corp. completed the nine (9) additional air diffuser wells
 
making ten (.10) in all as shown on Drawing 062^3 in the Appendix.
 

On March 1, 1977 the manifold piping connecting the air
 
diffuser wells was completed and air injection commenced March 2,
 
1977.
 

An average of 17.5 cubic feet of air per minute (cfm) was
 
injected into 'the water bearing formation around Well G contin
uously while the well was pumping into the distribution system
 
in a normal manner. This was determined by a rotameter on the
 
air line to the air diffuser wells. Due to the varied porosity
 
or character of the water bearing formation in the circle of
 
30 feet radius from Well G the division of air injection was
 
not uniform. The formation encountered '/aricd from fine sand
 

t.to coarse gravel. Naturally the air diffuser wells in the
 
"':coarse gravel deliver more air than in the finer material.
 
This phenomenon did not cause concern and had to be accepted.
 

H ' ?
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There was no radical change in the water quality being *̂ 
 
pumped from Well G even after two months operation despite the
 
continuous introduction of air. Water analyses taken are shown
 
in the Appendix. Any change in water quality would be a very
 
slow reaction in view of the magnitude of the ground water
 
reservoir. A slight increase in dissolved oxygen was detected
 
and the amount of chlorine required to carry the proper residual
 
was noticeably reduced. These signs indicated satisfactory
 
results.
 

We made a written request to the DEQE on May 3, 1977 to
 
eliminate the addition of chlorine to V/ell G for a period of
 
time in order to observe whether this would ir.prove the quality
 
of the water in East Woburn. This request was based on the fact
 
that the raw water bacteria samples taken directly from the pump
 
at Well G at two week intervals for a period cf several months
 
were negative showing that chlorine was not necessary.
 

On May 19> 1977 we received verbal approval from Mr. Fred -.
 
Barker of the Tewksbury Office of the DEQE to eliminate chlorine
 
from Well G for a fouv week trial period. Mr. Barker indicated
 
that approval was the result of our call to Mr. George Coogan,
 
the Director of Water- Supply in Boston on that day.
 

•
 

The program established by the DEQE is as follows:
 

1. The trial to begin May 23, 1977 and shall terminate
 
June 20, 1977

2. The air Injection at Well G shall not be used during
 
this trial period and Well H shall not be used.
 

3. Bacteria samples shall be collected each Monday and
 
Thursday and delivered to the Lawrence Lab.
 

The trial period wi'wh "no chlorine" began June 7, 1977 and
 
on June 29, 1977 Mr. Fred Barker issued a 30 day extension based
 
on the good results. This procedure has continued to date ana
 
there have been no cor.plaints of taste and odors in the East
 
Woburn area - in fact there have been many favorable comments
 
on the water quality.
 

During the developments at Well G we conducted similar
 
tests at Well H as shown on Drawing D5600. The results of
 
analyses taken from the observation wells are shown on Tables
 
17 through 21 in the Appendix and they show high concentration
 
of iron whereas the water being pumped from V/ell H was very
 
low in iron. The manganese in Well H is comparable to V/ell G.
 

The only logical explanation for ike high iron in the four
 
GO observation wells at V/ell H is. that they are actually out
 
in the swamp area (30 feet from K) where the water could have
 
an entirely different quality.
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4. Test Well Work
 

Drawing D6357 shows' the relative location of Well G to
 
H and the site of test wells driven to explore the water bearing
 
material between the two wells.
 

I
 Test Well No. 1-76 driven December 8, 1976 had the following
 
log of material :
 

0 - 63 ft. fine brown sand and 'day
 
63 - 76 ft. fine brown sand some gravel and clay
 
The well pumped 15 gpm
 

7
 

Test V/ell No 2-76 driven December 10, 1976 had the following
 
log of material:—'
 

0-37 feet fine sand and clay
 
37 - 50 ft. brown sand and gravel
 
50 - 67 ft. sharp gray gravel and clay
 
67 - 84 ft. dark gray sand and gravel
 
The Well was pulled back to 50 ft. - set double screen.
 
Well pumped 60 gpm with 14" vac.
 

Test Well No. 2 indicated the presence of excellent water
 
bearing material so an 8-inch .well was installed and an extended
 
pumping test conducted from November 14, 1977 to November 23,
 
1977 pumping 250 gpm.
 

Drawing D6357 includes a hydraulic profile running between
 
G and H. Also shown is the curve (section through cone of
 
influence) of influence around the wells observed during the
 
pumping test. You will note that the drawdown was not severe 
in fact it shows that additional water can be pumped from
 
this site in the Aberjona Valley. The water levels observed
 
in surrounding observation wells and the 8-inch pumping well
 
are included in Appendix.. Plate No. 4 is a Time Drawdown
 
and Time Recovery Graph which shows that another 48" x 24"
 
gravel packed well in the location of the 8-inch well would
 
supply an additional 600 gpm. This will make a combined ground
 
water yield from the East Woburn Area of about 2.5 MOD. g

5. Treatment of Water Supply
 

The letter containing approval to conduct the extended
 
pumping test from the DEQE stated that:
 

test well identified • 
as 1-77- *-~*""l>'*Tpr^"--"*'TTTBmi ii Mnii«m i  miUlMf ,
iron, manganese, Stilfate, chloride, ammonia and C7C. £....*
 

I 

"Although this chemical analysis data is only preliminary,
 
the Department feels that if the. well site is used as a
 
source of water supply it shall require treatment. "
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In comparing'the ~chemica analyses cf samples collected from
 

the pumping test with regular sanples which are routinely col
lected from Wells G arid H, it is apparent that the 6-inch well /
 
on which the pumping test was conducted derives its water from
 
the sane aquifer. The analyses of samples (shown on Table 31
 
in the Appendix) taken during the test were performed at the
 
DEQE Lawrence Laboratory and one sample showed 2.79 mg/1 of
 
carbon-chloroform extract (C.C.E.y. C.C.E. is a mixture of
 
organic compounds that can be absorbed on activated carbon under
 
prescribed conditions and then desorbed' with the solvent chloro
form.
 

These organic contaminants - natural substances, insecticides,
 
herbicides and other agricultural chemicals are present in the
 
ground water of the Aberjona River Valley. Beth natural and
 
man-made contaminants can have undesirable effects on health
 
and can cause tastes and odors.. C.C.E. in well water should
 
not exceed 0.1 mg/1. To remove the C.C.E. will require filtra
tion through carbon and this may be one of the steps referred
 
to in the DEQE letter under "treatment".
 

"Treatment" can also mean the removal of iron and manganese
 
to acceptable limits. This will include filtration using a
 
special sand media. The iron and manganese are oxidized by
 
chemicals- Just prior to filtration, usually by potassium per
manganate, and then removed by attraction to the media grains.
 
This attraction is similar to "magnetic" attraction but more
 
complex. In some cases, the potassium permanganate is used
 
only to regenerate the special sand between filter runs but to
 
adequately treat this water the permanganate will be fed
 
continuously into the water prior to filtration. Chemical
 
costs will amount to $40 per million gallons. We, therefore,
 
estimate the total cost of treatment including maintenance and
 
operation not to exceed $lSO per million gallons. This is
 
much less than the cost of MDC water.
 

Following the removal of iron and manganese the water will
 
pass through activated carbon "polishing" filters. These will
 
absorb the organic contaminants that -i^ht be present in the
 
water. Carbon filtration alone would not constitute complete
 
treatment. This was shown by the test conducted at Well H. S
 

In the Well H pumping station is a carbon column consisting
 
of a 12-inch flanged pipe with dome ends about 12 feet long.
 
It stands vertically adjacent to the deep well turbine pump
 
and was purchased as a pilot plant about 15 years ago when
 
Well H had a taste and odor problem.
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As part of our investigation we as'ked the water department
 
personnel to reactivate the carbon^fclunn to,filter the raw
 
water from Well H through four C0'f£.et of granular activated
 
carbon (Filtasorb 200). The test .was .initiated o& August 22,
 
1977 with a flow of 8 gpm. The hydraulics of* the carbon column
 
included a water meter to measure the rate of. flow and a
 
pressure gauge on the influent pipe. . The filtered water was
 
discharged to atmosphere outside the station^.
 

» •*
 

Analyses of the raw and filtered water >re shown on Table
 
Nos. 27 through 30. Through the experiment the carbon removed
 
some of the iron but the manganese was not'hpticeabl'y reduced.
 
The removal of iron by the carbon media was*also shown by the
 
clogging of the filter media thus-reducing the flow and creating
 
increased back-pressure. Plate No. 5 is a graph showing the
 
gradual decrease in the rate of filtration shown by a plot of
 
the dally meter readings. This diminishing filter rate was
 
coupled with the rise of pressure on the"inlet side of the
 
filter showing the clogging action of iron-buildup. '
 

6. Conclusions and Recommendations
 

From our investigation we conclude that the problem with
 
objectionable water quality in East Woburn was caused by the
 
action of chlorine on the organic matter residing on the
 
interior of the distribution pipes. The major benefit derived
 
from our investigation was the elimination of chlorination re
.suiting in a substantial reduction in taste and odor complaints.
 
It is reported that there have been no complaints since termina
tion of chlorination.
 

The water from Welis G and H contains a small amount of iron
 
but the manganese exceeds the Drinking Water Standards of the
 
U.S. Public Health Service.
 

Drinking
 
"Average Average Water
 
at "G" at "H" Standards
 
(rng/1) (mg/1) ' (nsg/1)
 

Iron 0.01 • 0.16 0.3
 
Manganese 0.57 . 0.88 0.05
 

Iron and manganese are not classified under the Safe Drinking
 
Water Act but the limits were established for aesthetic and
 
economic reasons only, rather than because of adverse health
 
effects, and their presence above this recommended limit represents

an' unusual treatment problem for a water supply. Today the water ,
 
fron G and H is complexed by the addition of an approved hexa
rcetaphosphate. This forns a complex that keeps the iron and/or '
 
rcanganese in solution and prevents its troublesome precipitation.
 
They are not removed - they are still present in the water. But
 
;;;even though they exceed the total of 0.35 mg/1 limit, they cause
 
"no aesthetic objections.
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There is no criteria" that requires'trsatr.enr other than
 
what is now being carried at Wells G 'and' H, but if an additional
 
well is constructed, the development rtilist be approved by the
 

;-yy?EQE. • They will not approve construction of a new (well without
 
including treatment.  : 

k
 
*
 

Therefore, we recommend the construction of another gravel
 
packed well and a treatment plant with -a total: capacity of 2.5
 
MGD. The plant will include six (6) pressure filters ten (10)
 
feet in diameter containing special sand for'ft'he removal of
 
iron and manganese. These will be f6llov;ed by similar filters
 
containing granular activated carbon. Drawing D6859 in the
 
Appendix shows the general layout of the plant.. ~'f
 

1.	 Estimate of Cost
 

Based on constructing another gravel packed well together
 
with an iron and manganese removal plant during 1979* we
 
estimate the cost to be as follows:
 

1.	 Gravel Packed Well, 50 ft. § $600 $ 30,000
 

2.	 Pumping Station and pumping equipment 100,000
 
(low	 head pump)
 

3.	 Alterations to existing pumping equipment 50,000
 
in "G" and "H" wells
 

~ **. Piping changes and discharge pipe 50,000
 

5.	 Building for treatment plant 300,000
 

6.	 Treatment Plant equipment, pumps, generator, 670,000
 
electric work, and piping '
 

$1,200,000
 

Allowance for construction contin
gencies, engineering and supervision. 300,000
 

$1,500,000
 

8.	 Financing
 

The following calculations pertain to the financing of the
 
project:
 

Borrow $1,500,000 for 20 years (pay back in 18 yrs)
 
if
 

Principal Payments $ 85,000 ,
 
Interest 128,000 ;
 

$213,000 per year in first years.
 

Woburn "Assessed Valuation * $120,000,000. .	 :
 

213,000 • $1.78 on tax rate
 
120,000
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Prom the above it would appe$V that '!£ Federal or State Aid
 
is not available the project would,amount to less than $2 on the
 

•r̂-. tax rate. .. .v \
 

END ',
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CHRONOI^pY

WOBURN - EAST-SIDE.. PROBLEM
 ST. sTnfT.i.Tpr.T
 

Dec. 2, 1975
 

Feb. 2, 1976
 

Mar 17, 1976
 

May , 1976
 

May 11, 1976
 

May 21, 1976
 

June 10, 1976
 

June 29, 1976
 

Sept. 30, 1976
 

Oct. 1, 1976
 

Dec. 8, 1976
 

Dec. 10, 1976
 

Jan. 17, 1977
 

Jan. 21, 1977
 

Jan. 22, 1977
 

Feb. 2, 1977
 

Met with DPW and discussed the problem.
 

Met with Aldermen & DPW to discuss what the
 
study would include, ."
 

V ''
 

Received signed contract.
 
"'* " ~ *»
 

Air (test) well at ".tf". and-PVC sample
 
wells completed.
 

First samples taken from PVC sample wells
 
with GPW "G" off and no air injection.
 

First sample taken from "G" well with air
 
injection in the air (test) well.
 

Pumping "G" well into distribution system.
 

Met with Aldermen & DPW and discussed our
 
recommendation to "circle" Well "G" with air
 
diffusion' wells.
 

Received Engineering Agreement for service
 
involving "circle" of air diffusion wells
 
at Well G.
 

Began injecting air for the preliminary
 
test at Well H.
 

2-1/2" test well driven between Well "G"
 
& "H" - 50 feet deep pumps 60 gpra.
 

Sent out request for bids for installing
 
nine (9) air diffuser well-s around Well G.
 

Meeting with.Special Water Committee and Layne
 
N.E. Re: Patent Infringement.
 

Letter from Attorney stating no infringement
 
on Laynefs patent.
 

American Pile Driving Equipment was low bidder
 
on air diffusor wells at Well G.
 

Well contractor (American Pile Driving) started
 
air diffuser wells around "G" well.
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Feb. 23, 1977'
 

Mar. 1, 1977
 

Mar. 2, 1977
 

Mar. 21-23, 1977
 

May 3, 1977
 

May 10, 1977
 

May 19, 1977
 

June 7, 1977
 

June 22, 1977
 

June 29, 1977
 

Aug. 22, 1977
 

Nov. 11, 1977
 

Air diffuser ati "G" wells completed.
 

Piping manifb.jd,.between compressors and
 
air diffuser
 

Started injecting air in the "ring" of
 
diffuser wells.
 

v-


Installed larger compressor. Total air now
 
being injected at We^Ll G equals 26 cfm.
 

Letter to DEQE requesting permission to
 
eliminate chlorine. /

Initiated steps to conduct study of water
 
quality of "H" well filtering through four
 
feet of carbon in a 12-inch carbon column.
 

Received approval from Mr. Fred Barker of
 
the DEQE to eliminate the chlorine at "G"
 
well on a trial basis. The directive
 
requested that air. injection also be
 
terminated - reason unexplained.
 

Began the trial period with the elimination
 
of chlorine from "G" Well.
 

Samples are collected weekly and they show
 
no coliform contamination.
 

Mr. Fred Barker issued an extension of time
 
for another 30 days of no chlorine at "G"
 
well.
 

Began filtering some of well water from
 
H through *J feet of carbon in the carbon
 
column.
 

The head loss on the carbon filter reached
 
100 psi so test was terminated.
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AERATION I N J E C T I O N 
VELLS (8 R E Q U I R E D ) 
SO FT. D I A H . C I R C L E 

680UMD WATER 
M O V E M E N T 

G,W.L.
 

AIR BUBBLING
 
THROUGH WATER
 

AND WATER BEARING
 
FORMATION
 

GROUND WATER
 
MOVEMENT
 

CHINT MO 12-0037 DUFRESNE-HENRY ENGINEERING CORP.. NO. SPRINGFIEID. Vt 
1 PLATE 

INCIMIII L.M.P. PROPOSED AERATION FOR GROUND WATER NO. 'i
2OIAWN IT O . R . P  . RESERVOIR TURNOVER 4 

OAII 1 0 - 1 - 7 5 W09URN M A S S . A 5765 
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Soecia.1 Precision rail. 

12 
Kortk Springfield, VI C5150 

Collector: Bill N'iemar. 

WATER SUPPLY ANALYSIS (mg.
(made at D-K Lab) 

 per liter) 

Source/.- Discharge of G.P . Well "G"
Source B - Tap at 24 Felton Street
Source C - Tap at 11 George Avenue 
Source D - Tap at Wood Street 
Source E 

Source F 

A B 

Sample No. or Work Order 12-0037 L2-0037 
Date of Collection 1976 9AM 6/18 9AI1 6/1 i 

•Date of Receipt
 

TURBIDITY
 

SEDIMENT
 m 

COLOR
 

ODOR
 
-..~: « 

•• p** 

ALKALINITY-Total (CaCO,)
 

HARDNESS (CaCOO
 

CALCIU>t(Ca)
 

MAGNESIUM (Ms)
 

SODIUM (Na)
 

POTASSIUM (K)
 

IRON(Fe) 0.00 0.02
 
0.58 0.65 MANGANESE (Mn)
 

SILICA(SiOo)
 

SULFATECS04)
 

CHLORIDE(Cl)
 

SPEC.COND. (micror.hos/cr.)
 

NITROGEN (A>KOSIA)
 

NITROCrN (NITRATE)
 

.••- ::.:NITROGEN (NITRITE) 
COPPER (Cu) 

Total Fncschate 0.29 O.w 

0**tho Pho'7'"1^"5'4"*' 0.0? "n ?-> 

'•fetaohosrhate 0.27 0.16 

 w/Calgon TG-10 injected into pump 
' intake 

C D E F 

12-0037 12-0037 
7A.Y 6/18 SAM 6/18 

* 

0.0"* 0.0? 
0.55 0.65 

o.uo o.uo 
n T? 

0.28 0.^ 
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Special Precision ?ar.| 
North Springfield, VT;05150 

Table No. 13 Collector: George Allan 

WATER SUPPLY ANALYSIS Cng. 'per liter) 
. (nade at -D-B Lab) . 

Source A Obs. Well "A" 20' deep
 
All samples collected while
 Source B Obs. Well "A" 55' deep
 Q.P. Well "G" was pumping
 

Source C Obs. Well "A" 81' deep into the system and air being
 
injected in the air.well
 
t. Source D Obs. Well "C" 70' deep (sample
 

had iron precipitate)
Source E
 Obs. Well f'D" 25' deep 
Source F Obs. Well "D" 83' deep 

For continuation see Table No. 14 
A B C D E F • 

Sample No. or Work Order 

Date of Collection 

Date of Receiot 

12-0037 
6/28/76 
• 

ditto 
6/28 

ditto 
6/28 

ditto 
6/28 

ditto 
6/28 

ditto 
6/28 

TURBIDITY 

SEDIMENT 

COLOR • 

......TXJR 

"tra 
ALKALINITY-Total (CaCO,) 

HARDNESS (CaCO,) 
' 

CALCIUM(Ca) 

MAGNESIUM (Mg) -

SODIUM (Na) 

POTASSIUM(K) 

IRON(Fe) 

KANGANESE(Mn) 

0.22 
0.23 

0.11 
0.16 

0.10 
0.18 

16.4 
0.18 

0.24 

0.16 
0.1? 

0.73 
SILICA(SiO^) 

SULFATEfSOA) 

CHLORIDE (Ci) 

SPEC.CONT). (nicromhos/cn) • 

KITROGEN (AMMOSIA) • • . 

.•szz TROGEN (N'lTRATE) 
•tfJJfOf 

"NITROGEN (NITRITE) 

. 

COPPER (Cu) 
• 
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• • 

North Springfield £VT 05150 
T a b l e No . 14 Collector: G e o r g e A l l an 

..1 
WATER SUPPLY ANALYSIS (mg. per liter) 

(made at,D-H Labfc \ 

Source A- Discharge of G . P . Well '"G" (No Cl^)* This ±g & c o n t i n u a_ 
S o u r c e B - " " " " "G"- ( W i t h vCl j ) ** tion of Table No. 1 

Source C - . 
* This sample contains TGr10 (no Cl«)
 v  zSource D - .
** and TG-10
 

Source E - - , ,
 

Source F 

A B 

Sample No. or Work Order 12-0037 12-0037
 

6/8/76
 Date of Collection 6/8/76
 
• /'
 Date of Receipt
 

t
 
TURBIDITY
 

SEDIMENT
 

COLOR
 

ODOR
 

pH
 

ALKALINITY-Total (CaCO,)
 

HARDNESS (CaCO,)
 

CALCIUM(Ca)
 
•
 

MAGNESIUM (Me)
 
•
-•
SODIUM(Na)
 

POTASSIUM (K)
 
0.0'S 0.10
 IRON(Fe)
 
0.54 0.56
 MANGANESE (Mn)
 

SILICA(SiO-))
 

SULFATE(SOA)
 

CHLORIDE (CD
 

SPEC.COND. (micromhos/cm)
 

NITROGEN (A>2-10iJIA)
 

NITROGEN (NITRATE)
 

NITROGEN (NITRITE)
 
::.-:j*4
 

' COPPER (Cu)
 

-
-
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North Springfield, £.'7 C5150 
T a b l e No . 15 • Collector: S e o r g e A l l a n 

WATER SUPPLY ANALYSISj (mg. per liter) 
(made at .D-B Lab),,- \ 

Source A - Discharge of G . P . Wel l "G" (1:30 PM) 

SourceB- Obs. Well "D" (25 ' deep) . V* 

Source C -. Discharge of G . P . Wel l "G" Tap in- p'.s. 
S o u r c e D- G* Tap out'side P. S.
 
Source E - " " •• » «H" » v-»i.
 ?.S? 
Source F

A B C D
 

Sample No. or Work Order 12-0037 12-0037 d i t t o A -f f r p d i t t o
 

Date of Collection 7 / 9 / 7 6 7 / 9 / 7 6 8 / 2 / 7 6 8 / 2 / 7 6 R / ? / 7 f i
 

Date of Receipt
 
^ 

TURBIDITY 

SEDIMENT 

COLOR 
.ODOR 

-*H 
rrnrsf __. 
-TiLKALINITY-Total (CaCO,) 

HARDNESS (CaCO.) 

CALCIUM(Ca) 

MAGNESIUM (Me) 
- • 

SODIUM (Na) 

POTASSIUM (K) . 

IROK(Fe) o.o's 0 .03 0 .01 0 .01 0 . 0 4 

MANGANESE(Mn) 0 .25 0.15 0 .59 0 . 5 9 0 .82 

SILICA (SiO->) 

SULFATE(SOA) 

CHLORIDE (CD 

SPEC.COND. (rnicromhos/cn) 

NITROGEN (AI-JMCXIA) 

NITROGEN (NITRATE) 1 .60 2 . 2 0 3.00 

• ."TTROCEN (NITRITE) 

•Jt;OPPER(Cu)
 
TOTAL. P H O S P H A T E . (as. PO ) —.. . -j_ f- ..1.25 2 . 5 0
 1.56 

— 

• - - . .. 
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Table No . 22 North Springfield,* V7 05150 
i Collector: D. L. Maher 

WATER
A\i

 SUPPLY ANALYSTf fng. per liter) 
 C. Kelley 

(made at. D->K Lab> \ 
- , * ' •'• '
 

Source A - 2 1/2" test well, 76 ft. deep; 2 ft. from old obs.well and 200' north of
 
'• • "c" UP 11
 

Source B - 2 1/2" test well, 84 ft. deep (pulled tov'50 ft.) about 350 ft. north of
 
ii/-«ii ,, •• •,
G Wel1
 Source C - - . .'


Source D - ' /

Source A is D. L. Maher Well No. 1-76
 

Source E - Source B iS'D. L. Maher Well No. 2-76
 

Source F 

B
 

Sample No. or Work Order 12-0038-1 12-0038-2
 

Date of Collection 12-8-76 12-10-76
 
•
Date of Receipt
 

TURBIDITY
 

SEDIMENT
 

COLOR
 

ODOR
 

PH 7.6 7.9
 
•sxssxa
 " ALKALINITY-TotaKCaCO,)
 

HARDNESS (CaCO,)
 

•CALCIUM(Ca)
 

MAGNESIUM (Ms)
 
•
~.
 SODlUM(Na) •
 

POTASSIUM(K)
 

IRON(Fe) 0.18 0.24
 

MANGANESE (Mn) 0.11 0.25
 

SILICA (SiO,)
 

SULFATE(SOi)
 

CHLORIDE (CD
 

SPEC.COND. (microirhos/cm)
 

NITROGEN (A.̂ 10NIA)
 

NITROGEN (NITRATE) 0.22 0.04
 

NITROGEN (NITRITE)
 
.....
 

U£fJ£.
 -• COPPER (Cu) •
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•• 

North
 

WATER

Source A - Discharge from

Source B - Discharge from
Source C  " "
Source D  " "
Source E 

Source F 

Sample No. or Work Order
 

Date of Collection
 

Date of Receipt
 

TURBIDITY
 

SEDIMENT
 

COLOR
 

ODOR
 

PH
 

=ALKALINITY-TotaHCaCO.,)
 

HARDNESS (CaCO.)
 

CALCIUM(Ca)
 

MAGNESIUM (Mg)
 

SODIUM (Na)
 

POTASSIUM (K)
 

IRON(Fe)
 

MANGANESE (Mn)
 

SILICA (SiO-,)
 

SULFATE(S04)
 

CHLORIDE (CD
 

SPEC.COND. (micronhos/cm)
 

NITROGEN (AMMONIA)
 

NITROGEN (NITRATE)
 

NITROGEN (NITRITE)
 

COPPER (Cu)
 AIK.W.1
 

*****
 

Collector: George Allan
 

 SUPPLY ANALY£7^ {rag. -,per liter) 
(made at ;6nH Lab) » ' 

 "G" Well - Raw *ater (no chlorine) before air injection
 

 "G" Well - Raw water (no chlorine) after 3 days of air
 
injecti-on ( 3 sziall air compressors)
 

" " 8:30 AM Raw Water
 
" " Raw "Water V 

B 

12-0053 ditto ditto ditto ditto ditto
 
3/2/77 3/7/77 3A11/77 3/14/77 3/24/77 3/28/77
 

3/9/77 3/9/77 3/11/77 3/14/77
 

6.7 6.3 6.45 6.40 6.80 6.65
 

150 148
 

0.10 0.13 0.01 0.01 0.02 0.00
 

0.52 0.57 1.26 1.30 0.54 0.59
 

80.0 81.5
 

6.8 3.2
 

1.50 1.33 2.84 2.06 2.50 0.85
 

•
 

*
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,\c Collector: George Allan 

WATER SUPPLY ANALYSIsMrag. per, liter) 
(made at D-H'lLat) . , * ^ 

.' <c \ 

Source A - Discharge from "G" Well - Raw Vater
 

.Source B 

Source C 

Source D 

Source E 

Source F 

B 

Sample No. or Work Order 12-0053
 

-
Date of Collection	 3/31/77
 
•
Date of Receipt
 

TURBIDITY
 

SEDIMENT
 

COLOR
 

ODOR
 

6.85
 PH
 

iiLKALINITY-Total (CaCO,)
 

HARDNESS (CaCO.,)
 

CALCIUM(Ca)
 

MAGNESIUM (MR)
 

SODIUM (Na)
 

POTASSIUM(K)
 
•
 

IRON(Fe)	 0.01
 
0.57
 MANGANESE (Mn)
 

SILICA(SiO-))
 

SULFATE(SOA)
 

CHLORIDE (CD
 

SPEC.COXD. (rr.icronhos/cm)
 

KITROG^(AMMOSIA) 2.8
 

NITROGEN* (NITRATE) 2.20
 

NITROGEN (NITRITE)
 

SPPER(Cu)
 

- . 
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L

Rorth Springfield, VT 05150 Miemar.
 
Collector:
 

Table No. 25 WATER SUPPLY ANALYSIS (ing. per liter)
 
 (made at D-H Lab)
 

Source A - 11 George Ave. 7:30 AM
 
Source B - 22 Monroe St. 10:00 PM
 

Samples collected at
 Source C - 39 Wood St. 10:00 PM random in East Woburn 
Source D - 77 Central St. 7:00 PM 4/1/77
 
Source E - 14 Hill St, 7:00 PM
 
Source F 

B 

Sample No. or Work

Date of Collection 

 Order 12-0053 
Vl/77 

12-0053 
<;/r/77 

12-0053 
Vl/77 

12-0053 
Vl/77 

12-0053 
Vl/77 

Date of Receipt 

TURBIDITY • 

SEDIMENT 

COLOR 

ODOR 

=*>H 6.80 6.80 7.10 6.85 6.90 

""ALKALINITY-Total (CaCO.,) 

HARDNESS (CaCO,) 

CALCIUM(Ca) 

MAGNESIUM (Mz) 

SODIUM(Na) • 

POTASSIUM (K) 

IRON'fFe) 

MANGANESE (Mn) 

0 .03 
0.45 

0.05 
0.57 

• 

0 .03 
0 . 4 4 

0 .02 

0.58 
0.01 
0.52 

SILICA (SiO->) 

SULFATE(SOA) 

CHLORIDE (Cl) 

SPEC. COM). (microrahos/cn) 

NITROGEN (AMMONIA) 

NITROGEN (NITRATE) 

r-Y.VITROCEN(N'ITRITE) • 

COPPER (Cu) 
Total Phosphate 

Crtho Phosphate 
1.04 

0 .43 

1.01 

0.^-6 
1.29 
0.37 

1.22 

0 .40 

0 . 4 3 

0.21 
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• - -"- • Precitlor. 
lorth Springfield, VI 05150
 

Collector; '-lemar. & Planer
 

Table No. 25;? WATER SUPPLY ANALYSIS (ing. per liter)
 

Source A 

Source B 

Source C 

Gravel Packed Well "G" 
tt These samples were analized at the 

State Lab at different times and 
are shown for comparison only. 

Source D 

Source E 

Source F 

B 

Sample No. or Work Order 53^9 537281 512003 . 

Date of Collection 12/2/75 1/13/76 3/29/77 
Date of Receipt 12/3/75 1/1^/76 3/30/77 
TURBIDITY 1 1 • 0 

SEDIMENT 0 0 0 

COLOR 10 7 3 
ODOR 20c 0 20 

PB 6.6 6.5 6.5 
IK=1 

ALKALINITY-Total (CaCO., ) L 58 53 50 

HARDNESS (CaCO,) 128 110 [l33 

CALCIUM(Ca) 37 33 10 

MAGNESIUM (MO 8.7 6.7 8.0 

SODIUM (Na) ^ 10 60 ' 

POTASSI UM(K) 

IRON(Fe) 

5.0 

;02 
3.5 
.15 

1.3 
.00 

MANGANESE (Mn) 

SILICA (SiO-,) 

.60 
11 

.30 
10 

.57 
13 

SULFATE(SOA) 89 76 
— 

CHLORIDE (Cl) 1?0 76 3S 

SPEC.COND. (micromhos/cm) 700 500 510 

NITROGEN (A?-!>!ONIA) 3.^ 1.3 3.3 

NITROGEN' (NITRATE) 2.5 1.7 2.2 

NITROGEN (NITRITE) .001 .035 .001 

COPPER (Cu) .05 .00 .01 • 
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U J-L^ JBorch Springfield, Table No . 2£ Collector:'--enar. 

WATER SUPPLY ANALYSIS (mg. per liter) 
(made at D-H Lab) 

Source A 
Source fi 
Source C 
Source D 
Source £ 

11 George Street 
57 Central Street 
22 Monroe Street  2:00 PM 
39 Wood Street  12:30 PM 
4 High .Street 

Samples collected at random 
in Ea'st Woburn 5/7/77 

Source F 

B 

Sample No. or Work

Date of Collection 

 Order 12-0053 
5/7/77 

12-0053 
5/7/77 

12-0053 
5/7/77 

12-0053 
5/7/77 

12-0053 
5/7/77 

Date of Receipt 

TURBIDITY , 

SEDIMENT 

COLOR 
• 

ami 

ODOR 

PH 

~ALKALINITY-Total (CaCOJ 

6.90 6.75 6.95 7.00 7.35 

HARDNESS (CaCO,) 

CALCIUM(Ca) 

MAGNESIUM (Mg) 

SODIUM (Na) 
• 

POTASSIUM(K) 

IRON(Fe) 

MANGANESE (Mn) 

0.-02 

0 .47 

0.02 

0.30 

0.01 

0.57 

0.01 

0.14 

0 .02 

0,37 

SILICA (SiO->) 

SULFATE(S04) 

CHLORIDE (CD 

SPEC.COND. (nicrotnhos/cta) 

NITROGEN (AMMOSIA) 

NITROGEN (NITRATE) 

_-
tttt 

NITROGEN (NITRITE) 
i*. 

.„. ̂ v* * C*t\ \ wUy 

Total Phosohate 
Ortho Fhcsohate 

1.26 
0 .50 

0.39 
0.56 

• 

] .2? 

0.85 

0 . 4  4 

0 .34 

0 .84 

0.59 
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Collector: 

WATER SUPPLY ANALYSTS; (ng. per liter) 
(made at D-^ Lab) 

Source A - Gravel Packed Well "G" l  ' • 
-Source B - Gravel Packed Well "H" 
Source C - Gravel Packed Well "G" 
Source D - Gravel Packed Well "H" - Rav; Wat'er 
Source E - Gravel Packed Well "H" - After passing through carbon
Source F - Gravel Packed Well "G" 

A B C D E

Sample No. or Work Order 12-0053 12-0053 12-0053 12-0053 12-0053 

Date of Collection 5/5/77 5/5/77 5/X6/77 6/17/77 6/17/77 
•Date of Receipt
 

TURBIDITY
 

SEDIMENT
 
70 10 COLOR 

ODOR 
7.25 6 .45 6.55 pH 

ur^; -ALKALINITY-Total (CaCO,) 

HARDNESS (CaCO,)
 

CALCIUM(Ca)
 

MAGNESIUM (Mg)
 
• 

SODIUM (Na) 

POTASSIUM(K) 
0 .00 o.os 0 . 0 2 2 .4 0.21 IRON(Fe) 
0 .5o 1.27 1.17 1.58 0.05 MANGANESE (Mn)
 

SILICA(SiO-))
 

SULFATE(SOi)
 

CHLORIDE(CI) 

SPEC.COND. (nicronhos/cm) 
2.3 6.4 2. a

NITROGEN (AMMONIA)
 

NITROGEN (NITRATE) 0.12 D . O I 1.75
 
NITROGEN (NITRITE)
 

"-COPPER (Cu)
 

-'Total Phosphate .0.99 1.07 1.62
 
Ortho Phosphate 0.54 0.72 0.21
 

•
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 filte: 

F 

12-005^ 

6/17/77 

0 . 4 7 

6.8 



Collector: 

WATER SUPPLY ANALYSIS (.T.g.-per liter) 
(nade at?byH .Lab) , ' 

Source A - Gravel Packed Well " " 
Source B - Gravel Packed Well "H" Raw Water- -(hydrogen sulfide odor)* 
Source C - Gravel Packed Well "H" 7/5 gpm effluent of carbon column 
Source D - Gravel Packed Well "H" ..Raw ate,r 
Source E - Gravel Packed Well "H" 7.5 gpnf effluent of carbon column 

**' " ••>
 Source F  * First day of carbon column opefation-

A B C D E F
 

RMA.V.V. 

— 

.-::: 

r.....-.-. 

'-

Sanple Ko. or Work Order
 

Dace of Collection
 

Date of Receipt
 

TURBIDITY
 

SEDIMENT
 

COLOR
 

ODOR
 

PH
 

ALKALINITY-Total (CaCO,)
 

HARDNESS (CaCO,)
 

CALCIUM(Ca)
 

MAGNESIUM (Mg)
 

SODIUM (Na) •
 

POTASSIUM (K)
 

IRON(Fe)
 

KANGAN'ESECMn)
 

SILICA (SiOo)
 

SULFATE(S04)
 

CHLORIDE (Cl)
 

SPKC.CO.'O. (r.icror.hos/cm)
 

NITROGEN (A:-KOSIA) 
NITROGEN (NITRATE)
 

NITROGEN (NITRITE)
 

COPPER (Cu)
 

'"'Total Phosphate 
Ortho phosphate 

12-005? 12-0053 12-005^ 12-0053 12-OC1^ 
7/1 V77 5/23/77 5/23/77 8/2V77 8/2V77 

• 

6.75 6.65 7.55 6.60 6.50 

-

0 .03 2.26 0.33 Q . 3 3 0.16 
0 . ^ 9 2.16 2 . 9 9 1.27 1.25 

0.68 

0 . 6  U 

0 .05 
-
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zr
Collector: J

WATER SUPPLY ANALYSIS'[ (pg. pet liter) 
(made at D-H' Lab)',, \ 

» *" 
k 

Source A Gravel Packed Well "H" Raw Water 
.Source B Gravel Packed Well "H" Effluent of ̂Carbon Column Filter 
Source C Gravel Packed Well "H" Raw Water - •' 
Source D Gravel Packed Well "H" Effluent of* Carbon Column Filter 
Source E 

Source F 

B 

Saeole No. or Work Order 12-0053 1 ?— onr -5 
-L t W W ̂  J 12-005? 12-0053 

Date of Collection S/2-/77 8/21/77 9/2/77 9/2/77 
Date of Receipt 

TURBIDITY 

SEDIMENT 

COLOR 

ODOR 

pH 6.60 6.50 6 .30 6.55 
J£iS iî -
... "•ALKALINITY-Total (CaCO,) 

HARDNESS (CaCO.) 
•

CALCIUM(Ca) 

MAGNESIUM (Ms) 
-SODIUM (Na)
 

POTASSIUMfK)
 

IRON'fFe) 0 .33 C . I 5 0 . (.1 0.06
 

MANGANESE (Mn) 1.27 1.2ri 1 .n? 0 .??
 

SILICA (SiO-,)
 

SULFATE(SOA)
 

CHLORIDE(Cl)
 

SPEC.CONT). Cnicrofflhos/cn)
 

?:ITROGEN'(A.%-KOSIA)
 
•

NITROGEN (NITRATE) 
• 

KITROGES (NITRITE) ..
.:;..OPPER(Cu) .
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North Sprir.gf iei*v. VT L. Pi t tenore: 
Table K c . 3C Collector: 

WATER SUPPLY ANALYSES ,.(mg. tper liter) 
(made at U-E Lab;) \ 

> 

Source A - Gravel Packed Well "H" Raw Water
 

.Source B - Gravel Packed Well "H" Effluent of.' Carbon Column Filter
 
Source C - Gravel Packed Well "H" Raw Water, .•
 

Source D - Gravel Packed Well "H" Effluent of Carbon Column Filter
 
Source E - Test Well 1-77 X» -

Source F - 

A B C D E
 

Sample No. or Work Order 12-0053 12-0053 12-0053 12-0053 12-0053 
Date of Collection 9/12/77 9/12/77 5/16/77 9/15/77 9/1^/77 
Date of Receipt 9/1 V77 9/1 V77 9/27/77 9/27/77 9/27/77 
TURBIDITY
 

SEDIMENT
 

COLOR
 
• 

ODOR
 

PH 6.35 6.i)5
 

:±±=: ALKALINITY-To tal (CaCO , ) 

HARDNESS (CaCO,)
 

CALCIUM(Ca)
 

MAGNESIUM (Me)
 
• .SODIUM(Na) 

POTASSIUM (K) 
0 .2^4 0.10 0 ; ]0 0 .02 0.06 IRON(Fe) 

MANGANESE (Mil) 0.59 0.39 0.95 0.95 0.36 

SILICA(SiO?) 

SULFATE(SOi) ' 

CHLORIDE (Cl)
 

SPEC.COND. (-icronhos/cc)
 

NITROGEN (A.MMOSIA)
 
0.30 0.30 0 .03 0.08 0.00 NITROGEN (NITRATE) 

NITROGEN (NITRITE) 

.HcOPPER(Cu) 
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Special 
North Spring:leid, ',£. 251:1 

<J \J 11 _ ir Collector: ~' 
TABLE NO. 31 

WATER SUPPLY ANALYSIS'.j(ng. per liter) 
(made at D-H'Lab) v \ 

Source A'- 8" Test Well 

Source B - 8" Test Well 

Source C- 8" Test Well 

Source D - 8" Test Well 

Source E - 8" Test Well 

Source F 

Sample No. or Work Order 

Date of Collection 

Date of Receipt 

TURBIDITY 

SEDIMENT 

COLOR 

ODOR 

ipH 

ALKALINITY-Total (CaCO..) 

CCE 

HARDNESS (CaCO,) 

CALCIUM (Ca) 

MAGNESIUM (Mg) 

SODIUM (Na) 

POTASSIUM(K) 

IRON(Fe) 

MANGANESE (Mn) 

SILICA (SiO?) 

SULFATE(SOA). 

CHLORIDE (CD 

SPEC.COIvD. (r.icroffihos/cn) 

NITROGEN (AMMOSIA) 

NITROGEN (NITRATE) 

NITROGEN (NITRITE) 

COPPER (Cu) 

(Made by Lawrance Lab) *
 
1st day of pumping test
 

3rd day of pumping test
 
8" well located
 

4th day of pumping test between Q and H
 
pumping 250 GPM
 7th day of pimping test
 

last day of pumping test 

:$4?q^ z.b?Qk(i all? R-4?Q77 S l l ?Q7Q 

11/14/77 11/16/77 ll/17/77 ll/?0/'77 1 n /2 '3/77 

11/15/77 11/17/77 ll/2?/77 Tl / ?^ /77 

1.1 0 . 4 0 .2 0.1 

0 0 0 0 

H ? 0 3 

0 • 0 0 0 

6.6 6 .4 6.7 6.8 
74 59 54 53 

2 .79 

141 94 98 83 
40 18 26 20. 

10 7.9 8.0 7 .9 

*3 78 72. 57. 
4 .6 5.0 4 .8 4 .5 
0 .12 C .  3 0 .06 .08 
0.5£ 0.61 .64 .63 

13 13 17 17 
160 13rj 120 125 -

110 100 100 105 
640 620 520 540 

3.2 4 .  6 3- 7 3 -7 
0 .0 0.7 0.9 1.0 

.001 .001 .001 .002 

.00 .18 .07 .00 

--
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.yT '̂nT HO OUFRESIME-HENRY EMGINEERING CORP. 12-0053 
Precision Park. North Sp'ingfieM. Vermont 05150 PLATE 

E N G I N E E R LHP 
CARBON COLUMN PILOT PLANT STUDY NO. .5 

JRANN BY EHF 
GRAVEL PACKED tfELL "H" 

)ATE 1-11-78 HOBURN. ' MASSACHUSETTS 
A 15964 
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/.... '. 
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' 10I I 

• o (apprcx.) 

>; EI. -?./ 
: Pump t.nlakt. Pj"P rat«d for ^OC 3PM 2CS' 7DH 

JJAMD iHi i - ' - % l . 

• 
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O2.12 April 1979 letter frca Massachusetts EEQE to Wbburn 
Beard of Water Oonnissioners regarding a proposed 
public supply well off Salem Street. 
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April 4, 1979
 

Board of Water Commissioners
 
City Hall
 
Woburn, Massachusetts 01801 

RE: WOBURN-Public Water Supply 
Proposed Well Site off 
Salem Street 

Gentlemen: 

The Department has considered the proposal of the City of Woburn to 
develop a wellsite for public water suuply approximately 210 feet
 
southwest of Consolidated Freightways off Salem Street (Cranberry Bog
 
Site).
 

After careful review of the proposal, the Department is still of
 
the opinion that the proposed site should not be used for development
 
of a source of public water supply because of the presence of the
 
following sources and potential sources of pollution.
 

1.	 A sewer line within a 400 ft. of the proposed well site.
 

2.	 An Industrial building complex and parking area within a 400 ft.
 
of the proposed well site.
 

3.	 An auto junk yard adjacent to the Aberjona River approximately
 
1200 ft. upstream of the proposed well site.
 

If you have any further questions concerning this matter please call
 
me at 851-7261.
 

Thank you for your continued cooperation.
 

Very truly yours,
 

For-the Commissioner,
 

Gerald W. McCall
 
Acting Regional Environmental Engineer
 
Metropolitan Boston-Northeast Region
 

EGM/Efb/jb
 
CC: Mr. Wall, Supt.	 Board of Health
 Tom	 Mernin
 

Department of Public Works 13 Rear Church Ave
 City Engineer
 
10 Common St. City Hall Woburn, MA	 City Hall
 
Woburn, MA 01801
 Woburn, MA
 

Dufresne-Henry Eng. Corp.
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C-2.13 November 1957 Water quality analysis data sheet for 
Consolidated Chemical, Inc. test well en western shore 
of Mishawum lake. 
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SKINNER & SHERMAN. INC. Chemists and Engineers
 
246 Stuart Street
 
Boston, Massachusetts
 

Report on: Water (3) Date: November 29, 1957
 
(New Stauffer Chemical Company)
 

To: Consolidated Chemical Industries, Inc., Box 318
 
Woburn, MA
 
Attn: Mr. R.M. Banwell
 

Our Case No: 54891 Sample No. (s) Date Rec'd: November 26, 1957
 

How Received: Brought to the laboratory.
 

Instructions: Analysis.
 

Sample (s) Marked: SS#-15395 Saitple #1 - Well water discharging into storage
 
tanks.
 

SS#-15396 Sample #2 - Test Well #3.
 
SS#-15397 Sample #3 - Woburn City Water
 
Purchase Order #39216
 

Parts per Million
 

11 12 13
 

Total Solids 239.00 6920.00 146.00
 
Lost on Ignition 45.00 1180.00 25.00
 
Fixed Solids 194.00 5740.00 121.00
 

Silica - SiO2 18.60 40.8 4.40
 
Iron Oxide - Fe2O3 2.14 1072.5 0.21
 
Aluminum Oxide - A12O3 4.26 97.5 3.19
 
Calcium - Ca 34.40 384.0 20.80
 
Magnesium - Mg 9.69 271.0 6.63
 
Sodium and Potassium - Na & K 5.64 838.9 6.28
 
Chlorides - Cl 31.00 375.0 20.00
 
Bicarbonates - HCO3 24.40 7.80 19.03
 
Sulfates - SO4 62.82 3640.00 37.60
 

Hardness as CaCO3 119.6 2200.00 90.00
 
Hydrogen Ion Concentration pH=6.7 pH=4.65 pH=6.48
 
Iron - Fe 1.50 750.0 0.13
 

These radicles were probably combined as follows: 

Silica  SiO2 18.80 4.40 
Iron Oxide  2.14 0.21 
Aluminum Oxide  12O3 4.26 3.19 
Calcium Sulfate  CaSO,, 89.58 49.36 
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C-2.14 March 1964 notes of Mr. Herbert D. Nicterson regarding
 
discharge of polluted Material onto land owned by
 
Stauffer Chemical Oonpany.
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Notes relative to: Woburn Stauffer Chemical Company 
Discharge of Pollutional Material onto Land 

BY: Herbert D. Nickerson 

DATE: March 18, 1964 

On Saturday, March 14, 1964, the writer received a telephone call from Mr. 
Walter Howard, Plant Manager, Stauffer Chemical Company, Woburn. Mr. Howard 
asked the writer to visit the chemical company on Monday, as sludge and 
drainage were discharging onto the company's property from the operation of a 
privately owned dump in North Woburn. 

Accordingly, the writer, accompanied by Mr. Pottle of this office, met with Mr. 
Howard and Mr. Edward App, Health Inspector, Woburn, at the Stauffer Chemical 
Company, North Woburn. Mr. Howard stated that sludge material, collected from 
the Atlantic Gelatine Company, Woburn, was discharged into a low area of the 
dump operated by All-State Sand and Gravel, Inc. (Mr. Robert Corea), and thence 
discharged to a small brook which flows easterly under the Boston and Maine 
Railroad tracks and onto property owned by the Stauffer Chemical Company, 
immediately northerly of Mishawum Lake. Mr. App stated that George Trucking 
Company had a contract with Atlantic Gelatine Company, Inc. to discharge such 
sludge at the dump. The latter contract apparently was approved by the Woburn 
Board of Health, and it was agreed that such sludge would be discharged into a 
deep pit, covered with lime, and backfilled daily. Atlantic Gelatine had 
apparently said there would only be a couple of trucks a week. Mr. App 
informed the writer that at the present time approximately 14 trucks discharge 
sludge daily over a 7-day weekly period. During the examination, two dump 
trucks discharged sludge over the banking of the dump. Each truck contained 
approximately 20 cubic yards of sludge. Two small bags of lime were added for 
each truckload. 

It was determined that a small brook, un-named, emanates from the general dump 
area and receives drainage from the dump, discharging through the same culvert 
as the sludge material. The sludge is purportedly washed down with a hose from 
time to time. However, the end result is that highly polluted liquid, mixed 
with sludge, discharges onto property owned by Stauffer Chemical Company. The 
writer estimates that approximately 3 to 5 acres of swamp land have been 
affected by this discharge. At the time of the examination, several fires were 
burning at the dump, causing heavy dense smoke resulting in obnoxious odors. 
The wind was from the west to northwest, and caused the smoke to blow in an 
easterly direction toward the swamp. It was, therefore, impossible to 
determine whether or not the sludge exhibited any severe odor. It is the 
writer's opinion that, during the warmer seasons of the year, there will be a 
definite odor problem resulting from this sludge material. Somewhat more 
northerly of Mishawum Lake, Halls Brook discharges through a culvert to the 
same general swampy area. Halls Brook flows by a piggery and receives drainage 
from the manure pile. 
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A second piggery, located southerly and adjacent to the dump, discharges 
surface drainage indirectly to Mishawum Lake. The Wilmington trunk sewer line 
and the Woburn sewer run parallel along the easterly side of the Boston and 
Maine Rail mad tracks. A manhole on the Woburn sewer, immediately east of the 
dump, had its manhole cover ajar and there was evidence of overflowing 
conditions. At the time of the examination, the manhole was almost surcharged. 

The writer and group made a survey around Mishawum Lake, and found no other 
readily detectable sources of pollution. An examination of the lagoon and 
settling system at the Stauffer Chemical Company determined that there were 
prominent odors resulting from the stock piling of sludge material from the 
settling unit. Mr. Howard then showed the writer where the sludge material was 
discharged into a deep pit, covered with lime and HTH, and allowed to drain. 
Some sulfide odors were noted at this area. 

It is quite obvious that there are severe problems in the North Woburn area 
which result from many isolated and specific causes. Air pollution problems do 
exist: from the operation of the Stauffer Chemical Company; the two piggeries; 
the burning dump; the putrefied sludge; and sewage surcharges flow from the 
trunk sewer lines. From the Atlantic Gelatine Company standpoint and the 
operation of the All-State Sand and Gravel Inc. Dump, there are two immediate 
problems: 

1.	 The immediate stopping of drainage from the dump into the brook and onto 
private land, and 

2.	 Potential litigation between the Stauffer Chemical Company and All-State 
Sand and Gravel, Inc. 
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Notea Relative to: Woburn 9tauffor Chonieal Company-

Discharge of Bellutional Material Ctato Land
 

BY: Herbert D. Miekereon
 

DATS: Haroh 16,
 

On Saturday, Jit.rch 14* 1964, the writer roceivad c. telephone cr-U front Mr. 
Walter Howard , 71s nt "incger, Stauffer ChcndLoal Company, Woburn, Mr. Howard 
asked the writer to visit tha Chericsl Cosrprr.y on Hands.? as sludge and drain
age were diseh«rginjc onto the cocpiny's property fror the eperetion of a 
privately owned dump in North Woburn. 

Accordingly, the v.riter fcecoupc. tied by Mr. Aottle of thie office flvat vith 
Hr. Hov&rd and Mr. Edv&rd /.pp, Health Incpoetor, Voburn, r.t the Steuffer 
Chemical Company, North koburn. Mr. Howard stated tkrt sludge Btterlal eol-
I leeted from the Atlantic Oelttin Coopcny, Woburn, v*,» diaeterged into a low 
bra* of the duap oparetct H- /11-r̂ .tc Stnd me Gr: vsl Inc. (Kr. Robert Cores), 
and thence disohargeJ to'-t EKtll. brook '..Mch flcn,-o oaeterly under the Boston 
c.nd Kainl -leilrocd tracks srid onto propurty ov.n~I by the Stcuffer Chcrdieal 
Cocnany lrnedl«tel;r northerly of Xishatnn lake. Mr. App stc.teC thct George 
Truekins Conpony h&d & eontr«ot with Atlantic Ocl^t?jn OoenpcRy Inc. to ditcher r;c 
such sludge at tho dinp. Thu Intter contract cppcrentljr t«e appixved by the 
Uoburn Board of Health cad it w&c Agreed that such sludge vculd be discherged 
into e deep pit, covered with line, and backfilled doily. Atlantic Gelatin htd 
tppersntly scid there \;oul»i orjy bo a couple of trucks per week. !!r. Ap? in
foned the writer tlmt ct U.e present tii.e approrcirnately 14 truckt diecherge 
sludge <fai^y over & 7-de.y ree^ly period. During tho examination two ducp 
trucks discharged sludge over tlto bml^nc of the dunp. Qtoh trucl: eeutfJLned 
cpproximately 20 cubic yurda of eludgo. Two erjull bags of lino ware cdded 
for each trucLloec. 

It was dctercined tbct c erf 11 brook, un-rrirct*. enanojtes ***& the general
 
dunp &rc& nnd rccciree dztuiu:̂  fron the drop, ditcĥ . j,In3 throuî ; the sere
 
culvert asithc eludge ̂ -.terial. The olwî e is ̂ roporttxHy v.̂ eĥ d titr.-n i.ltli
 
e hoee Tver, tiix to tir.-.'. However, tho end res'ilt ir, thrt highly polluted
 
liquid mixed with slud̂ i dischtu*3cs onto property owned by the Stauff er
 
Cherdcrl Ccrpcmy. The writer estiaetes thct approodaately 3 to 5 ecr*6 of
 
swanp Irnd hr.vc boon affected by this discharge. At the tice of the taaa.
inetion, eovariJ. fires were burning at the ducp cauoing heavy uen*w sooke
 
resulting in obnoxious odors. The wind *»« JTroc the we*t to north, eat end
 
ccnaod the sfioke to blow in an easterly direction tow&rc the evfnp. It was,
 
therefore, iapossible to determine whether or not the Kludge oadiibited any
 
severe odor. It is the writer's opinion that during the vender seasons of
 
the year there will be a definite odor problem resulting from this sludge
 
aaterial. Sccewtet aors northerly of !£Lsh&wu& Leke, Halls Brook discharges
 
through a culvert to the sane general swampy area. Rails Brsok flows by a
 
pdLggery and receives drainage from the •enure pile.
 

A seoond piggery located southerly and adjacent to the dump discharges surface
 
drainage indirectly to MlshawuK Leke. The Wilniiigton trunk sewer line and tho
 
Vtobum sewer run parallel alone the easterly side of the Boston and Maine
 
Railroad tracks. A Manhole on the Woburn sever ionediately east of the dunp
 
had its sjanhole cover ajar sad there was evidence of overflowing conditions.
 
At tho tine of the exacinetion, tho manhole was aloost surcharged. ̂̂••••••••̂ 
 

I DEFENDANT'S 
I EXHIBIT 
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B»« vritor aad froup aado a ourroj around MLahaw Lake and found no otaor 
roadilj dotootabio oourooa of pollution. Anmmi nation of tho lagoon and 
oottliaf oyvtoa at tho Stauffor Oiovloal Coapaaj- dotondnod that tharo varo 
proHiaont odor* roMltiac from tho itoak piling of aladgo Batorial fwn 
tho tottliaf vdt. Mr. lowrd thon abovod tho vritor whoro tho aludco Batarial 
was diaoharfod into a dooptfit oororod with UM and BIB aad aUmrod to drain. 

odora v«ro notod at th*» 

Zt !• quito obviova that thoro aro a«roro problow in tho fcrth 
«feioh roovlt froa wuaj ioolatod aad ooooiflo aavaoa. Air pollution problomt 
do oadjt: from tho operation of tho aUoffor Choaioal Ooapaagr; tho 2 
tho bvmiaf *«p> tho poctrlflod alad<«» aad toiiafo mordurfoa flow fro* tho 
tnak OOWOT lino*, from tho Atlastit Oolatia tapuqr atandpaiat aad tho oporation 
of tho All-atato Band aad Qrarml Zao. Dmp, tharo aro 2 iwodiato proUomt: 
(1.) &o imodiato atoppiaf of draiaafo from tho d«p into tho arook aad onto 
prlvato laad aad (2.) rotontUl litigation Wtvooa tho SUmffor Ghomlaal Coqiaaj 
aad tho All-atato 8aa« aad Orarol Zao. 
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C-2.15 October 1970 report titled, "Aberjona River Sanitary 
Surrey at Wilmington, Uobum, stcratoan, and 
Winchester," prepared by Robert M. Cady, Massachusetts 
Dapartaait of Public Haaltii. 
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AT WILMINGTON, WOBUP.1I, STON^ECi-i WINCH33TSR 

October, 1970
 

by 

Robert M. Cady 

DEFENDANT'S 
EXHIBIT 
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a catch basin/.which was located in an area where engine
 
parts are cleaned. There was no M.D.C. Oil Trap to
 
prevent the oil pollution. The flow and likewise the
 
usage is highly variable. On August 11, 1970, j-ur. Roy B.
 
Craft, the General Manager of the above firm submitted
 
plans of an oil trap. The City of ;*'oburn Plumbing
 
Inspector, Mr. Charles McGondel, did not approve the
 
plans because the trap was exposed to excess.runoff.
 
In this condition the trap might surcharge, thus rs-

leasing the trapped oil and grease into the sewer.
 

The writar contacted IJr. Crafts on October 9, 1970. He
 
told the writer that he is revising hia plans to protect
 
the oil trap from any runoff. The area xvill be
 
enclosed by a roof and walls. The writer feels that
 
progress is being made and will follow this progress to
 
ensure eventual pollution abatement.
 

G. Roketenetz Piggery
 

This pig farm was mentioned in the Camp, Dresser & McKee
 
1967 report as being a probable pollution source. In
 
order to substantiate tiis allegation, the writer and
 
N.R.O. Bartolomeo visited the farm on September 16, 1970.
 
During the inspection, the owner was not present. The
 
farm buildings and fences were old and dilapidated and
 
there were pigs freely roaming about. We observed piles
 
of garbage in numerous locations and attempted to discern
 
the drainage direction from the farm. .\ perimeter
 
examination revealed that the drainage goes downgrade to
 
the south then east toward Michawum Lake. The drainage
 
ditch was dry, yet filled with lush vegetation. Therefore,
 
no dye or flow studies were made and no sample was taken. ...
 

It is the writer's opinion that the pig farm is not an
 
active pollution source but that organic and coliform
 
pollutants can originate from the farm, intermittently,
 
i.e., during vigorous runoff or thaws. .J.so the location
 
of the piggery pictured by the CDi-: 1567 plan is incorrect
 
because Kail's Brook doesn't pass through the farm but
 
one quarter mile northwest of that piggery.
 

2. source of ammonia was noted in the 'iToburn .Survey about
 
Kichawam Lake conducted by Peter G. i-ioleux on February 29,
 
1968. This writer tested the brook upstream and before
 
the brook flows beneath New Boston Road. The results
 
show that the brook water was not polluted. However, the
 
brook crosses beneath the road and dissipates into a
 
swampy area. This swampy area eventually joins the
 
drainage from the Woburn Dump and National Jrolychemicals,
 
which are upstream (see Figures 3 and 4).
 

On September 16, 1970 the writer spoke to the contractor
 
who is developing this swampy area*. He told the writer
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that he intended to direct the brook inside corrugated
 
steel pipe up to the Boston <J: i^aine Railroad tracks.
 
During the preparation of the site, the contractor un
earthed pig carcasses and pig excrement <>hich was still
 
quite odorous. It can be thus assumed that these former
 
piggeries have contributed pollutants to the ..berjona
 
Watershed and that this drainage will cease when the
 
site is graded and filled. The bite will be titled the
 
"Toburn Industrial rark.
 

i.	 otauffer Chemicals (nov abandoned and pre-ently ovned by
 
I'.ark Phillip Trust*)
 

This plant used to process unwanted, chrome-tanned
 
animal hides and hoofs for glue. The abandoned plant
 
still has settling basins and lagoons filled with
 
industrial wastes. The wastewater in the lagoons is
 
black and contains 54 mg/1 of hexavalent chromium (see
 
laboratory results, 9-22-70). IJo flow was observed by
 
the writer nor were there any plumbing plans available
 
to the writer. The overflow from the lagoons allegedly
 
entered the r-.J.C. Trunk sewer after passage through a
 
bar screen.
 

In June 1970, the writer surveyed the lagoons and noticed
 
that a drainage ditch into Ilichawum Lake contained the
 
same black wastewater as was observed in the settling
 
lagoons. ;•» sample was taken and the results sho\v that
 
the water had a~3.0.D. of 90 mg/1 and a C.O.J. of 525
 
Ing/1. This ditch also receives drainage from the
 
abandoned dump that contains animal hides and residue.
 
How the wastewater entered the ditch remains a mystery
 
but the ultimate disposal of the waste should involve
 
the Division and the Bureau of environmental Health.
 
..t this sampling, the writer did not suspect the presence
 
of hexavalent chrome. Hie Stauffer plant will be razed
 
as part of a development project in the area. The
 
project will proceed in phases, including a phase which
 
involves the cleaning and/or filling of the settling
 
basins and lagoons. The writer determined that the
 
wastewater contains hexavalent chromium and will advise
 
the owners as to the best method of wastewater disposal
 
and solids burial so as to prevent the intermittent
 
pollution of the drainage waters from the area near the
 
pits and lagoons.
 

I. Woburn Municio^l Dunro
 

The dump is operated as a sanitary landfill and it is
 
located west of New Boston Road near otauffer Chemicals.
 
The dump is situated in a swampy area which drains into
 
a ditch, which is tributary to l-iichaxvum Lar.e. The
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writer sampled the drainage from the dump and found that 
it contains pollutants. The 3.O.J. was 29 mg/1 along 
with a high fecal and total coliform bacteria count. 
The swamp is continually being filled to expand the dump, 
however the natural drainage will prevail. ~This drainage 
will be a constant source of pollution until abatad cr 
at least lessened. :. letter will be sent to the City of -
Woburn relative to this source of pollution. 

J. '.7oburn Barrel Corrroanv - New Boston Road 

Thic firm ha= been dumping fly ash and chemical residua 
onto the ground adjscant to a drainaga ditch, which 
drains into lake .̂.ichawum. Cn -.eptar.ib-ar 25, 1970 the 
'.writer told the owner, ijr. -itaphen Jagata to stop this 
dumping. The writer gave the owner three weeks to 
comply. The writar shall ascertain whether the pollution 
has stopped in a future visit, i-leanwhile, a letter will 
be sent to the owner outlining the possible action which 
could be taken to abate the pollution. 

K. International Minerals  Uew Boston Road 

This firm is a warehouse for the storage of solid and 
liquid fertilizers. There is a small pond on the 
property and piles of what appears to be fertilizer are
locatad along its shoreline. The pond has a small, 
intermittent cutlet to the .Jaerjona drainage, but the 
writar saw no flow out of tha pond. The pond is warm 
and shallow with waters pea soup green in color 
(eutrophic?). 

{ 

It is the writer's opinion that no action is needed at 
this site. The owner denies that the observed piles 
are fertilizer and the writer detected no odor from the 
piles. 

L. Litton Foods  Tabby Cat Food  '.7oburn otreet, Uoburn 

This firm intermittently discharges a heated effluent 
into an unnamed pond on their property. The writer 
observed abundant, normal flora and fauna in the pond. 
The outlet of the pond is a spillway at the southern 
end. The water quality leaving the pond is excellent. 
The pond receives drainage from <£.C. Whitney Barrel 
Company via a ditch on the northwest shore. ,'J.so, a 
ditch enters the pond at the northern shoreline. There
fore, the pond receives street runoff and railbed 
drainage yet the effects of this water haven't, as yet, 
caused any serious problems in the pond. 

It is the writar's opinion that this firm is not a 
pollution source in the .'.barjona watershed. 
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a. 
Ii. Iletal Processing Comoanv - 26 Kewshaw Jtreet 

This firm receives work through sub-contracts for the 
sealing of glass and metal electronic components. 
The writer noticed an asbastos cement pipa (4" dianetar) 
discharging watar to the rivar fror;i this firm during 
June 1970. .Ji inspection of tha plant was conducted by 
the writar. Tha co-ownar, I'x. Joncld ..tkinc, told tha 
writar that tha discharge is untraatad "ell-watar, 
which is usad for cooling purposes. Tha wat-ar i3 us ad 
and diich=rgad without ony -..v.tar traatrr.ant. 

Tl.sj -.-ritar f asls thdt thij -i-c";.£rva i- r.ot .- pollution 
aourca iivco t".;a .Jj^r jon-;. r.ivar and ri-iy ba banaJicisJ. 
t". .rough c.uc.v.3ntation cf atra=..i flow. 

IV. :;ilminc:ton 

A. Z. C. './hitnev Barrel Corroanv - "Toburn Jtreet
 

This firm receives used 55 gallon drums from various
 
surrounding industries. They steam-clean the barrels
 
for re-use. The industrial and sanitary wastewaters are
 
discharged into a public sewer. The writer noticed a
 
great deal of spillage, into the railroad drainage ditches,
 
originating from this firm's yard. Further study re
vealed that tha pollution results from poor housekeeping
 
on the part of the owner. The writer told Mr. Edward
 
»7hitney that he must protect the receiving waters from
 
possible pollution, which he agreed to do. »\ future
 
visit by the writer was made to check the progress being
 
made to prevent tha runoff from entering the drainage
 
network of the .-.berjona River. The owner is awaiting
 
the construction of a spur track, which will cause great
 
disruption of drainage and land. No significant steps
 
had bean taken to provide protection for the ditches.
 
Therefore, a letter should be cant by tha Jivision out
lining tha penalties for pollution and asking the owner
 
to provide better runoff protection. The writer will
 
make a future inspection to determine if extended action
 
by tha division is required to obtain pollution
 
abatement.
 

B. National -:olvch3mical3. Inc.
 

This firm is actively polluting the watars of the
 
Commonwealth with vary acid (pH 1.8) industrial wastes.
 
The firm is now on an implementation schedule to abate
 
this discharge. This drainage, undoubtedly, causes the
 
corrosion of any metal or metal-bearing minerals in the
 
stream bed. The water is carried downstraam into
 
Michawum Lake. This discharge contains salts, formalde
hyda, mineral acids, organic nitrogen compounds (amides,
 
urea) and oil. The laboratory analysis (9-22-70) is
 
prasantGd in the report.
 

C-149
 



c 

F.affi C: ov?an3on, Inc. - -araes otrset 

This firm has been tha source of pollution in ths 
but has removed all offending diochcrgss into the 
waters of ths Cornnon-.-ealch. 
plant ani found chat ths fir." i- not at jjraaer.c c. 
pollution source. The railroad dr^inaga ditch as 
ths f i rm \;as devoid of ',;ajts*;at3r from pa^t or 

International ~clt ^or.-.v.v - 'J45 .,'oburn _rre3t 

hc.va aaintiinca -our foot high pilsj of ^alt in t.-=xr 
par/.ing lot. vha jc.lc ij u^od for 3 no-.: r.aiting purpo = 3^ 
"and th^ runoff thsrsof sntara tha drainage into Lax^ 
i.icaavjun. 'The auparintsndent, .jr. Jo-aph -ardiilo, told 
the ^.jriter that hi v.all rsnove ths salt to an interior 
location and terminate all ounvping near the parking lot. 

On October S, 1S70 the '.;ritar rs-visited the firm end 
the salt piles ware still present. The superintendent 
told the vriter thdt he v:as e:r?ecting a. buyer shortly, 
*.;ho '.;ould raovovs ths piles. 1'ha v.'ritar ahall re-inspect 
ths firn to deter.T.ine if iegeJ. ccticn io nacsssary. 
i-.sanv.'hile, a letter should be sent to *JT. _>ardillo in
forming hir.i of tha pan.?.ltio=> result iiig froa v;atar 
pollution. 
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7. ^urj-nar"" and ?>35Ult^ 

Table I shows the list of sourca-a axanined in thij ra-ort. 
The results of an analysis of Lake l.iclia'.;un '/atars ora 
shown in Taila II. 

riguraa 1* 2 and 3 sho*.. tho iourc3a j:;ar.uiiad along tha 
Oliver fron '.:inch3at3r to ."il.-ington. 

1 ", —1 •; — -.— —,. . 1- "- -,. _ -,- - ,-> — .!_•. _.•.,.,.., t -1._i..ii..—u-v..f •• —t.—.t..!- ..i.. . ^iTu.; .'Jj'-ii..;. _ _ .  r ^ 

JjT2.ir.aga fror.i t'..i .-tauffar Cl.ariical _jro_2=rty. T-.a iur^^1. 
than ^ntarj tho lal;a« Cnly luring .aaj^iva runoff \-ouid t"..s 
r:3>:3t3nst2 Jigrrary dr 3.1 naga sntar tha Ia3;a. Tha oc.i*t looa 
of th-a Ir/.a had a nor~al population of flora end fauns, 
•,/harsaj tha r.iair. body of tha lalc.e and tha rivar contained 
only jnchssi and jncp.jing turtlas. jc.-r.'ling _?ointa ara 
j.iO'.'n a_ ../ ->t C, .,/, _i, r ano, "c.".=; r-^uj.tj ^ir— a._o_33»ic.-C. 
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VI. Conclusions and .̂ 

In order to obtain a better understanding of the .-Jerjona 
River a more complete :;ater sampling program is needed. ?c 
example, the Jivi^ion conduct 3d a sampling program in 1557 
and found high ammonia nitrogen at -tat ion 2 (->alem -tr-iet, 
/•oburn) . station 1 (At. 129 - Aeading) could be considered 
a clean '-/ater station. Therefor a/ station 2 reflects the 
T..ater quality draining from the ribancioned piggeries and 
;.icha:;u.T. Lake. There is no evidence zo substcntiate public 
sever age ov^rflo:;c a-sov-s -tat ion 2. 

• "— • IT — — — 

"̂  • ^* '*^~" •;*•"» - * " " - ^  ™ l *^*7 " ^ ^ ' * •* ' " • - 3^ '."•- ..*• _ ^ — ~<, —. ^^ ,; . . M W »^ 

ja.T^ling j-catior.j '.;ill f u_ ch^r cj--jji the c/uanzicy of jollu
t^r.ta end their .2:;act ^ourco. .. iijjolved natal anal 731^ cf 
the :;at2r Jd-.olo ahouli bo included in the program. 

The ievolopnsnt project 5 at the abandoned llurphy and '.'.a:- Boston 
*1oad piggarie* and -tauffar Che:aicol3 ^;ill undoubtedly effect 
'.;ater quality because of runoff. Tl'ia prasant discharge of un
treated industrial *.;aatev/ater from National --olychenical 
pollutes the -.rater in the .jjerjona -.'.ivar. "Jlia effluent con-
rains salts, acid and some organic anino cor.Tpound5. T".'*i3 
effluent could be the .source of the high anunonia content in 
the river at -tation 2 (aee laboratory results/ S-22-1970). 

Tli9 writer recorumencls the following river station* as a 
tentative sampling program: 

1. Mail's 3rook at 3 -. II railroad tracks - :.oburn 
2. drainage Jitch zt ».arrimack street - "oburn 
3. Jrainage Jitch Jast of -tauffer - '.."oburn 
4. .berjona r.iver - lit. 12C - Heading 
5. ».icha:;um Laks outlet at llichc.::um Ho ad - ..cburn 
5. .doerjona :.iver at Cedar and -aiem -.treeict, - "oburn 
7. .Joerjcna Hivar at Montvale .".venue - .'.'oburn 
3. .djerjona .%-iver at ..aaihington -treat - ..ir.chester 
S. .doerjona r.iver zt -:.'anton ^treet - ./ir.chester
 

1C. .Jjerjona .liver at J.-3J .-urvay ..'eir - ..'ir.chester.
 

The v/rit-ir clsu reco-.T.or..".s thn the .vivision become _:v/olvei 
::ith plant for the di-po_al of •..•s.sta-.-atjr ar.i. -ludge at the 
abandoned -tauff^r Chemic-ils - ..oburn. TI:e consultant for 
the property ovner is Jan<i - . .-erhins and -ons, Inc. of 
Heading. T*.":e "oburn dump is a source of pollutants through 
drainage into I.ichavun Lake. The City of '..'oburn should be 
directed by the Jivision to ninir.iize this drainage into the 
•-/•atercourse. 

The J.C. :niitnoy Barrel Company indirectly is adding pollution 
to the drainage into liicha-./um l<ike. T:;e *.;riter directed t'.ie 
o'-.-ner of the firm to take steps to rectify this pollution. 
Future vi-its by Jivision Personnel -.;ill be rr.ace to ensure 
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proper cleanup. ..Iso, visits to the .."oburn Barrel Company, 
International Iiinerais and International oalt Company :;ill 
be made to prevent and corract indiscriminate dumpings of 
ootantially" of f ensive materials near the ditches draining 
into the .Joerjona Rivar. 

Finally* the *.:ater quality in the . Jerjona l\iver should 
improve immensely vhsn t'.ie national I:olych3.-icai ::act3 -.:ct2 
j-r33n 13 re-icved (-pring 1T71) . ITo as.~pli:icj- ohouic ":s 
ir.itic.r2d .^rior to rha diacontinuancs of thia dijchargo. r 
conititusr.t j cj thio •.:aat3t.;at3r ar3 e::actly thoj3 cario.'ij c 
ci.-io-a founc to 03 2fi3:-..siV3 in tha Jj_~3r .."^tic _i/.3

nsnt on rh.3 •;il:c:ra'..2d •:ill produce occajioncl ilugj of rur^ 
•v.'dtar/ originating iron th-3 proposail filli.ig of ..ich^-'u.-.i Lc.1 
anf. the ..o'j'urn Industrial _-ar/.. 
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JUSSACHQS2TT3 DEPJRDOT OF PUBLIC 

Road 
ftourc* B Balls Drock North - Mev Soaton Street 

Soaro* C &•!• Ditch - Confluence 

Source D Hall's Brook - R.?.. 3rHec 
Z OLtch Modwl ar Eart. 
F Mlahavun Pond 

4«n1. M<j. 2h9 306 307 30c 309 
Pa'ta of Coilaetion S-IT-^O 
Tvpa Sjonl* Ca-.ch 

lOlOO 10«CO • 10i30 UiOO T1fTi Hf Call«e**fl" 
CollAHtCBP R. Cady 
r^t« R«o«lTed 6-17-70 
Tfl^Mo>«tur* 
COD 115 *0 510 - 266 
BOD 2? 1«Z 197 tk • 
Suspended Total 
Solid* - Loaa 

DM . «3 '•6 2.5 1*2 
Alkalinity - phth Aci ditj Acidity 

*~Total ^3C T 396 69 

Coliform MPN 
Total Solid* 
Loaa on Ignition 

Dlaaolved Oxygen 
Relative stability 

Nitrite - Nitrosren 
Nitrate - Nitroffen 
Calci-un * 
Zinc w 
aodium • 

Reoarks: • ','sc Atonuc Absorption Method 

310 HI 
*« 

Hi 30 12tOO 
.. 

• . . •-•. 

525 331 
90 if}. «.

;̂ F. 

b«e 3*2 

55 • 7 

6U 
1 

500 

C-161
 



•v r»
 
Lab.
 

Source A 

Source B 
Source C 
Source 0 Ball*! 
Source 2 Utah 
Source F 

S*mnle No. 
Date of Collection 
Tvne Sarnie 
Tllft» nf Collection 
Collector 
Date Received 
Tennei>«ture 
CQD 
BOD 
Suspended Total 
Solids - Loss 

DH 

Alkalinity - phth 
Total 

Colif orm MPN 
Total Solids 
Loss on Ignition 

Dissolved Oxvzen 
Relative StabilitV 

N'itr-'-e - %;itroe»n 
N'itrats - uitrceen 
Colifora XFI 
TtB*l fali^o™ 

Remarks: 

DEWKIEIT OF PUBLIC ISALTH 
tllXZ AHAH5IS 

lorth - lew Boston fltrMt 

* &•&• B>14|* 

Ib9 312 5U »" 25 — y 
6-17-70 
Ortah 
lOiOOav 10iOO«m Ifit30 sj , UlOOMSJB HiJO «a 
••• wet*^^^ 

6-17-70 

2U.OOO U600 <«36 <36 950 
2Un 7* <- 16 <—36 n 
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..MASSACHUSETTS DEPARTMENT OF PUBLIC HEALTH
 
OKI 

$oorc« A
 
' Source B
 
Score* C
 
Sooroc 0
 
Sourc* £
 
Souro* 7
 

.̂ Aiml* No. 
Data of fiflUtCti01* 
Tvo« .^•iwnT^ 
T4 fl^A f\f* O/^1 1 AA^^ ATI 

Call«atOF 
DA«A R«o«lTttd 
T«««f »-tiir« 
CM) 
BOD 
Suspended Total 
Solids - Lo«« 

DM 
A1V«Hn4+v _ nht.h 

Total 

Collf arm MPN 
Total Solidfl 
Loss on Ignition 

WJ« 

gjBMi^ fttlnhlft 
Dissolved O^reen 
R^iativ* Stability 

Nitrite - Nitroeen 
Nitrate - Nitroeen 

Remarks: 

• Pit
 

Igfflyy 
7-2O.TO 
Or* 

a.-m.. 

7-20-70 

<U 

^0 
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.MASSACHUSETTS DEPARTMENT OF PUBLIC HEALTH. 
WASTE AHAHSIS (ag. per liter) (city 

Score* A
 
Sourc« B
 
Sourc* C
 
Source D
 
Soure* £
 
Source F
 

Suspended Total
 
Solid* - Loss
 

BH_
 
Alkalinity - phth


Total
 

Colif ona MPN
 
Total Solid*
 
Los* on Ignition
 

Dissolved Oxygen
 
Relative Stability
 

Ni*jrite - Nitrozen 
Nitrate - Mitroffen 

Remarks: 
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or PUBLIC HEALTH
 
lomT 

Sooroe A 

Source B 

Source C
 
Source 0
 
Source E
 
Source F
 

S*fflBl« No. 
Date of Collection 
TVTM Sntfile 
T-ttna af CfllltCtilftn 

Calleator 
O«t« faceiYed 
Teaeereture 
COD 
BOD 
Suspended Total 
Solida - Loaa 

OH 
*lkil1n<f+-T - ph+-h

Totei 

Colif orm UPN 
Total Solids 
Loaa on Ignition 

Dissolved* Ox/zen 
HsiatiTe Stability 

Nitrite - Mitroeen 
Nitrate - Nitroeen 

Remarks: 

BDffll 
7^0-70 

Or* 
9iOO«a 
c^r 

T-i6-W 

52 
5.2 
ao 
16 

6.5 

W 

-|
J 

fl R n E r 
012 
• 

9tk$m 

600 
«0
 

71
 
65
 
6.1 

135 
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25.
 
.MASSACHUSETTS OF PUBLIC HEALTH
 

1AST2 ANAH5IS
 

Jlliwtto A 

"Score* B 
Source c 
Sourc* 0 
Source £ 
Source F 

S«nol« No. 
Data at Collation 

T-tma <\f Colleetian 
c«î .««tcr 
Data R*c«ired 
T^Mriture 
COD 
BOD' 
Stupcaded Total 
Solid* - Lo«« 

DM 
Alkalinity - phtb

Total 

Collform MPN 
Total Solid* 
Lose on Ignition 

IBAf 

Dissolved • Oxveen 
BalmtiTe Stftbi^tV 

Nitrite - Nitrocen 
Nitrate - Nitrogen 

Remarks: 

A 
worn

W-to 
CM 

UtilSFM 
Oaaly and 
5̂ 1*70 

OO • 

aair* foam 

(Atfel) 

a n 
172 

8-5-70 
Mb 

1*20 IN 
bhlahola 

1̂ ) 
80
 
31
 

7.0 

30 

tttar)
of H«*«r Hllgfcica 

n F r 

• 

' 
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JttSS—HDSETTS DEPARTMENT OF PU3UC HEALT 
WASTE ANALTSTiS tm&. ncr n«m**4* •••*•••••••*•• X1"1^* Jr̂ * 

S« 1« DiteH 

NQffimnlt 
nf 

COD
 

Suspended Total
 
Solid* - Loe«
 

oH
 
Alkalinity - phth
 

C
 
Total Solid*
 
Loae on Ignition
 

91 AA
 

Disaolved Orrsen
 
Stability
 

4^ 
Nitrite - Nitrocren 
Nitrate - Nitroffen 

Remarks: 

0167
 

_ \
 



JyWSSACHDSETTS DEPARTMENT OF PU3UC HEAL'fttf VASTS AKAHSIS (og. per liter) 

flowce A. 
Source B 
Source C 
Source 0 
Source E 
Souroe F 

E
 

No.
 

COD 
BOD 
Suspended

Solid* - Loes
 

Alkmlinity • phth
 
Total
 1900 

Total Solid* 
Locc on Ignition 

Dissolved 

Nitrite - Nitrogen 
Nitrate - Nitrooen 

Remarks: 
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B I O L O G I C A L C O N T R O L CORPORATION
 
• . 
.. , WATER QUALITY LABORATORY
 

O 

Source A UPPER MYSTIC LAKE SURFACE
 

Source S
 ABERJONA RIVER, U.S. GEOL. STATION
 

Source C
 WEDGE POND OUTLET
 

Source 0
 ABERJONA RIVER, MISHAWAUM LAKE OUTLET
 

Source £ CULVERT BEHIND WOBURN BARREL CO.
 

Source F OUTLET FROM WOBURN TOWN DUMP
 

A n a l y s is 
Da te o f . 

emoerat i 
Turbidi f 

Number 
f e s t i nq <Sr) 
jre  JC 
^  JTU 

A 
700070 
6/2/70 
21.2 

B 
700071 
6/2/70 
21.1 

C 
700072 
6/2/70 
25.5 

0 
700073 
6/2/70 
26.7 

E 
700074 
6/2/70 
24.5 

70( 
6/1 
25, 

Sol ids* •• i o ta ! I 
4• Susoended 

Color  tA p p a r e n t • 
- rue 

AH kal i ni t 

* ; u mi "u til 

:y*

V 

 ph th 
- ro ta ) 

0 
41.0 

0 
32.0 

0 
41.0 

0 
14.0 

t: ochemi c 
C/, TV. Cf i l 

:al O y x q e n Demand* 
Oxyaen Demand* 

f. '.• :£Or:2/5 >f«wx^«flc Conner .06 .13 .01 .14 .16 .21 
- r i c e * r 120.0 212.0 103.0 256.0 1670.0 155 

. : •- o : v a c I O x y a e n * 8.0 6.5 7.0 4.0 0 .6 
u v . r e s s * r , * 

<"j'
• . '••v 

fin Su l f ide* 

,
•"•::'.''£i>2 
.-$'.. en* 

:'x
-
 Zinc 
 A m m o n i u m 

.030 .16 .005 1.00 0.65 
I 
0 , 2 

- ,'t i tri te 
- N i t ra te 2.0 4 .0 12. 

8.35 6.79 8.40 4.70 4 . 4 0 4.1 
pr. ^ te *  C r c n o 

- Po ly 
- To ta l 

i 

i 
r l 

: , " r; 
• ; c c i r 

. ... ii r ' a * 
c s 
* 

 A 3 § I LAS 
 Co1i form l 

- £ . c o l i 
- Feca l f 

S t r e o t o c o c c i 
- T o t a l Bac te r i a 
- I ron 
- Su l fu r 

-* .Parts Per H I l H t n C-169 

_ \ **C»unt Per 1M ml «f Sample (MF) 



29.
 

COMMONWEALTH OF MASSACHUSETTS
 
WATER RESOURCES COMMISSION
 

MYSTIC RIVER BASIN
 
CLASSIFICATION
 

WATER USE CLASSES - (3) (f) © <g) 

— CHANGE CLASSIFICATION 
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C-2.16 Novenfcer 1970 Robert Cady field memorandum describing 
waste water discharge from Hubert Steel Drum. 
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FACSIMILE
 

Field Memorandum (70-11-157)
 

Wbburn-Mystic River-SUR-Discharge of Wastewaters from Hubert Steel Drum.
 

DATE: November 16, 1970
 

BY: Robert M. Cady
 

On the above date, the author and N.R.O. Bartolomeo were in Woburn inspecting
 
water pollution abatement along the Aberjona watershed. Upon inspecting the
 
property owned by Roger . Brown (International Minerals) on 316 New Boston
 
Road, we observed a wastewater stream coming from a building on the property.
 

A site sketch is included, along with the laboratory results obtained from a
 
sanple of the wastewater. No flow was coming from the building, and it seems
 
that the operation had shut down for the day.
 

Ihe wastewater originated from the Hubert Steel Drum Company. The property has
 
subsurface sanitary waste disposal but has no access to the public sewer. The
 
firm obtains used 55-gallon drums containing a variety of chemicals. The firm
 
steam-cleans the barrels and discharges the wastewater through a pipe on the
 
floor.
 

The waste water was very odorous (even in the cold air) and the laboratory
 
results show that it contains material which, even in a diluted state, would
 
seriously degrade the receiving waters. The wastewater contained large
 
quantities of hexavalent chromium, oil-grease, Biochemical Oxygen Demand and
 
Chemical Oxygen Demand.
 

The writer recommends that the Division write the owner a letter stating that
 
the discharge is unlawful and must stop. The firm's address is as follows:
 

A.L. Hubert Steel Drum Company
 
316 New Boston Road
 
Woburn, Massachusetts.
 

Appended: (1) LEE results R 51514 (2 layers)
 
(2) Site sketch
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Field Ilemorandum (70-11-157) 

./oburn-IIystic River--i''JR-Discharge of "./astewaters from Huberi 
_teel Drum 

Jat3: November 16, 1V70 

-.ir.irc.Io; or, 31o "j*. oo.'/co;'. Aoci/ 'io o ' j - irvai c • ~ o t ^ rt^r _-r-i>-.i 
cor.i'ic, irro.-. a "juii-_i:ic en t".i= _iro_urtv. 

.. sitrj i'^atc'a i3 inclu'Ieu «lon;j -vith th-5 Ic-boratory resultL. obtained 
fron a ^ci.v^ie of tlia v,'a.ctd'jat>ir. l"o £lo-; \'as cor.iinc from tha 
building and it S33.no t"r.?.t t"ia operation had shut uO'.;n for ths day. 

T.ia v;a^te'..;ot-3r originatol frora tha Hubert ^teal Jrur.i Company. The 
\jro_3>3rty ha3 cu'b3urfac3 sanitary '.;ast3 disposal but hasn't access 
to the public 53-.;3r. The ^irrA obtain a u^^d 55-gc.Ilon dra-^j 
containing a variety of chanicala. The firra .staan cleana the 
b^rrals and discharges, t'n-e v:aata\;ater through a i^ijje on the floor. 

Th-3 v)ajta;;ater '.Jas very odorousj (even in the cold air) and the 
laboratory rvaults show that it contains material vjhich even in a 
diluted stats v,:oulc seriously degrade ths receiving \;aters. Trie 
v;astevjater contained large quantities of hexavalent chromium, oil
grsase, Biochemical Oicygan Jemand and Chemical Oxygen Demand. 

The writer recommends that the Jivision \jrite the owner a letter 
stating that the discharge is unlawful and must stop. The f i rm's 
address is as follows: 

... L. Hubert oteel -)rum Company
 
316 ":7ev; Boston Road
 
".."oburn, ilassachusettt;.
 

A. C/r<3-.; 

(1) L^w results :< 51bl4 (2 layers)
 
(2) ^ite sketch
 

RECEIVED 

3 01970 
C"173 DIVISION OF 

DEFENDANTS ^ ^«" ̂ °" °°" 
. EXHIBIT ' 
[1 G-6,03 

-^"C^nwr^
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O2.17 May 1973 Robert Cady nenorandum describing an 
inepectlcn of National Polychemicals, Inc. 
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Memorandum 

Wilmington-MTC-SUR-Inspection of National Polycheroicals, Inc. 
Property 

By i Robe, t M. Cady 

Date: May 23, 1973 

The writer wad asked to make a progress report for the Aberjona 
River Comrr.icsion. This report would include present and completed 
implementation schedules. The writer visited the above location 

•-. '... to observe the operation, maintenance, and control of the recently 
completed industrial wastewater treatment plant. This facility 
discharge* treated effluent to the new Silver Lake interceptor near 
Eames street, Wilmington. The writer observed a large volume of 
industrial aludge which was dumped beside the PVC lined lagoons. 
The sludge was eroded by raiaf all which subsequently washed the 
material into the surrounding swamp. The treatment jJJ-ant has a 
belt oil skimmer which removes oil to 30 gallon steel drums. 
These drums were filled and spillage was being washed into the 
yard drainage. The PVC linea lagoons were broken through in 2 
locations. The breakthrough discharged to the surrounding swamp. 
The firm recently sank 2 wells near the lagoons. Discharges from 
these wells waro traced to the railroad drainage ditches. The 
water was highly contaminated in that the vegetation surrounJing 
the discharge was killed. The outlet from the swamp to the railroad 
drainage ditch is covered with oil. It is the writer's impression 
that this area was to be cleaned by the company after the abatement 
equipment was operational. 

The writer observed oil seepage into the railroad drainage ditch. 
Further investigation revealed that the oil originated from an oil 
storage area which contains 4 large above ground tank*. 

The writer recommends that the Division send a letter to the above 
firm outlining the above pollution sources and requiring an abate
ment program to eliminate each of the aforementioned sources of 
water pollution. It will be noted that the firm has retained the 
consultant firm of Uana Perkins. The consultant is studying the 
sludge problem. A report thereof is due scon. The other sources 
of pollution, however, are not being studied by the consultant. 

RMC/rew 

DEFENDANT'S 
EXHIBIT 
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0-2.18 JUne 1973 letter fran Town of Wilmington to Stepan 
Chemical Ocnpany regarding sewer discharge variance. 
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/
 
TOWN OF WILMINGTON 

MASSACHUSETTS 

Of TMI W A T E R * l l«K« • OA - ,. 

T O W N H A L L 

June 15, 1973 

IL-. Charles ?. ?>iley, C-er.'l l-'^r. 
Stepan Chemical Co-par.y 
'vc.tior.aL Polychi.-r.ical Division 
51 Za.~5s Street 
".'iL-ir^tor., Massachusetts 0"£37 

Dear Mr. ?-Lley: 

In vier.: of the extension grar.^ed by the MDC accepting the curren 
-.:astc ccnccr.tra-io.-. J.'i ' vour plant until December 1, "973, tha 
Beard or "ater Te Sever Co.-r-J.ssloners h?.s voted to grant a like 
variance fro- t,he TO»T. of V,*ilningto;i P^les and Regulations or 
Use until that date. 

Very truly yours 

Arr.old C. 51s.!'e, Chairrvar. 
3oard of V.'ater & Sewer Co.—.is si oners 
?cvn of '..'iL-.in£ton 

AC3:so 

cc: 5--orli.-.^; "orris, '.'cr.:n Manager 
A. C. X-ycs, Director of Sev;erace Division, 1-2C 
T. i-iclli'.on, Direo-or of "ater Pollution Control 
C. '..'. ^ocrei, 3ad~sr Consultants, Inc.
 
?.. Caruso, Hv«ircrjr,e'tal Protection ^;oncy
 

C-179J 
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DIVISION 0? WATER POLLUTION CONTROL 

UWRTTNCE ^CPFP.IKraJT ST1TIOH 
ViSTK WATT"? ANALYSIS (m*. T>*T liter)" 

C&dy Coll«ctor:_ 
A. R.R. Ditch &t E&mes St. , No. A 
:> " " " No. B
 

Sov--c<> C " cut, No. C
 
Soutxe "0 " " below cut, No. D
 
SOUT-C* E
 
Source ?
 

B 
R60689 R60690 R60691 R60692 I Sart>l« >10. 

• \• T>a*e of Collection. 9/2U/7* j 9/2* 9/2* 9/2* 

• "Pi*"" of Coll «"*.t ton i 11:»V5 11:30 12111:15 11:15 
1 T)**,, T^»i-rM 9/2«*/7* 9/2* 9/fe* 9/2* 

H COT) 19 258 30»V 236 

j[ 301) 2.0 120 60 63 
• T>H 6.9 6.6 *.9 6.8 

^
•

 • Alkali/nit-. Tr>tal 
i 74 68 7.0 27 

1 
5.0 35 1*8 83 

1 
16U 198 1576 1004 I Tot*l "nlirts 

1 

• 

• TotfO K^elrtahl - V 
0.05 1 XTvrria - V 0.63 100 65 

I 

• Vitr^'-.ft - N . . 1.3 0.5 18 9.0 

1 To+al ? i
1 Chloride 27 U7 

^30 2^00 1 Total Olifom 

| Tec.al Co\i<'o'^% "V30 36 

1 
|
1 
1 
1
 
1
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1 DIVISION OP WAT2R POLLUTION CONTROL 

J 
WOBORN LAWTI7.NCE TOPFPIMENT STATION __ 

WASTF, WATFP AUM.YSIS (m«r. T)er lite-) 
Cady Collector: 

A Wilmington, R.R. Ditch abov« E&mea St. MTC-A 

1 
B " " " below " " MTC-B 
0 " " " « cut MTC-C 

1 
D . . .  . below cut MTC-D
 
?, Wotuu-n 24" CSP KTC-£
 

Source P " D\»p Ditch upstream MTC-P 

A B C 

"I
•

\

 ParTJle No. 
 T>a+e of Collection' 

i 

TH+* «.,.«i.rnd 

R60730 

10/7/74 

11:00 

10/7A4 

R60781 

10/7 
11:00 

io/7 

R60782 

10/7 
10:45 

10/7 

R607S3 

10/7 
10:45 

10/7 

RGo7{* 
10/7 
10:30 

10/7 

R60785 

10/7 
10il5 
10/7 

I 
TV 

nH

• 
: 

i 

18
2.1 

6.3 

| 

1 
1 

155 
35 
6.5 
47 

547 

47 

5.* 
14 

304 

39 
6.2 

29 

228 

64 

6.4 

30 

23 

*L.2_ 
7.4 

181 

T ^1«W<1»* S-M^ ' 

i 
1 

26 6.5 252 63 22 VO 

I 
1 

^O+A! Q nlidfi 

CHLORIDE

! 
: 

DC 190 212 

"5 

1668 

470 

920 

270 

1081 394 

-r
1 

Tot/v] K1«lrtehl

 A— or^  v 

 K  : 
0.45 0.50 105 60 95 28 

[
1 

w,-t -a*»  \ 

 To*al P 

1.1 

0.01 

0.5 
0.01 

50 

1.75 

22 

0.45 
13 

0,42 

1.0 

0.03 

f Total

Fecal

Iron 

 C^ l^ fo  m 
r,*\*. for™ 

230 
! 

1 9.0 

24. QO 
^0 

-.2.0 

1 Copper t 0.00 0.00 

—

Chromium 

 Nickel 

0.1«j 

0.05 

0.00 

0.00 

iinc 0.15 0.05 

Lead 0.10 0.10 
Cadmium 0.00 0.00 
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DIVI3IAN OP WATER POLLT7TION CONTROL	 ^ 
LAWRENCE TO?FPIMKNT STATION ___A*!S#P«3Pfi .-. WJ5SWIJJ 

WASTK WATT1? ANALYSIS (n<r. tier liter) 
Collector: 

A. Woburn, dunp ditch downstream MTC - 0
 
B
 
£ 

Source B
 
Source E
 
Source P
 

Sarnie No. R6o?86
 
Da+e of Collection i 10/7/7^
 

Tl-« of CoT1««ttc-i ' 10:00
 

Tia.>p •pprAi'rn^ 1,0/7^
 
i
 

ror> ^- - i
 
BCT> ' •5.8
 
T>H	 ' 7.0 
*lV«]j.-<i*". Tntal ! 2^0
 

1
 

<i»i«'.}«».id»«1 Soli.f'fl i 1* 
__ i 

I 

•To*>l	 «olid(« •SU8
 
i
 

~ 
1"~ Tota] K^lrtahl - V 

AT%or|1ia - V >e:
•>J 

iK'tr&*<» - >? 0.3 
! ' " 

iTO+R! ? 0,04 i
 
, i
 

Total C^lvfo'^' 4^0 ,	 i
 
i


— Fecal CA\< fo"-- Q^O	 i 
i
iTrnn	 "V1^ ii

P rr-)*>« »•	 o no 
i
 

Chrorr-iii^- o.on
 ii
 
Nickel 0.00 !
 

"~ 7,-ine " . i f ) 
' 

T^»d	 0. 1 0 

0.00 
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C-2.19 July 1973 letter frcn Stepan Chemical Oonpary to the 
Ocnmonwealth of Massachusetts. 
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July	 18, 1973. 

RECEIVED 

Mr. Thomas C. McMahon, Director
 1b/3 The Commonwealth of Massachusetts 
Water Resources Commission 
Leverett Saltonstall Building ^ ,*-i t C' lVI t IONC 

YVA1LR HOi-LUIlON CGovernment Center
 
100 Cambridge Street
 
Boston, Massachusetts 02202.
 

Dear	 Mr. McMahon:
 

The following is an item by item response to your letter of July 13, 1973.
 

(1)	 The large volume of "industrial sludge" is pure calcium sulfate (gypsum)
 
which had been lifted out of the secondary clarifier. This material has
 
no odor and has not been eroded since being placed in its present posi
tion. It became necessary to remove this material from the pond because
 
overflow conditions were being reached as the pond had filled at a much
 
faster rate than had been anticipated due to a lower rate of compaction
 
as the solids level increased. I am sure that your Division is aware of
 
the fact that Dana Perkins has been engaged to engineer a second secondary
 
clarifying pond and also a sanitary landfill for the gypsum on our property
 
adjacent to the Woburn City dump. The engineering work on both of these
 
projects has been progressing and Mr. Tarbell of Public Health and Mr.
 
Romano, Wilmington Health Officer, have made a preliminary inspection of
 
the proposed landfill area and of the secondary clarifier. It was pointed
 
out at this time that erosion had not taken place even with very heavy
 
rains. The general plans as developed by our consultant, Dana Perkins,
 
entail the use of two secondary clarifier ponds with one area cleaned each
 
year by removal of the gypsum to the approved landfill area. These plans
 
will be submitted to your Division for review as soon as preliminary ap
proval is obtained from Public Health.
 

(2)	 The PVC liner in the lagoon has not been broken in two places. I can
 
only assume that this comment refers to several channels from the lagoon
 
that were created by the pond overflowing for a short period before the
 
calcium sulfate was removed.
 

(3)	 The wells referred to were experimental borings, placed under pumping
 
tests by the D. L. Maher Company of North Reading. We were assured by
 
Mr. Maher that he had the right to conduct flow tests on these wells with
out obtaining penr.its. This flow was discontinued on February 5, 1973 and
 
will not be restarted.
 

(4)	 The oil drums that receive the flow from the skimmer have been removed, the
 
area cleaned and tight housekeeping will be maintained in the future.
 

C-184 
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National 
Polychemicals
Division 

pat-c 2 

The oil seepage which was directed to our attention by your inspectors was at
 
the railroad ditch level about 10 - 15 feet below grade and behind our chemical
 
storage tank farm. All tanks and lines were examined and found to be free from
 
leakage. The soil behind the tankfarm at grade level is sandy and clean with
 
no indications of chemical runoff. Our water pollution consultants from the
 
Badger Corporation examined this site and have theorized that the seepage could
 
be due to natural occuring hydrocarbons being leached from the soil at the ex
tremely high water table that was experienced in May of this year.
 

We have recently examined the railroad ditch under the prevaling conditions of
 
a much lower water table and there are now only very slight traces of oil films
 
in the ditch. I am sure that your Division is aware that this ditch is loaded
 
with raw sewerage emanating from above our plant site and that the bottom of
 
the ditch exhibits concentrations of black sludge which appears to be raw sew
erage derived.
 

At the present time, we are cooperating very closely with the Town of Wilmington,
 
the MDC, and Public Health to eliminate all of our problem areas through approved
 
long-term solutions. The Badger Corporation are consulting with us on the mechanics
 
of the treatment plant with particular concentration in the area of finding more
 
efficient sump pumps to handle our effluent streams. We have attempted to cooperate
 
fully with your Division as evidenced by our conducting engineering personnel from
 
other companies through our facility at Mr. Bonne's request and offering our en
gineering designs free of charge. However, on the inspection level, we feel that
 
cooperation has been less than desirable. During the last inspection, your people
 
refused my invitation to enter the office building and discuss with me their find
ings. They indicated to the plant people that they were "too busy" to do this.
 
On another occasion one of your inspectors drove an automobile directly into our
 
plant and through several hazardous operating areas to the treatment plant. 1 am
 
sure that you are aware under the OSHA regulations that we are responsible for the
 
hafety of all persons who enter our plant areas and that all visitors must be e
quipped with the proper safety equipment at the front office.
 

The key personnel in this Division are ready to discuss our entire program and the
 
individual points raised in your letter of July 13 at any time convenient to your .
 
personnel.
 

Very truly yours,
 

NATIONAL POLYCHEMICALS
 
A Division of Stepan Chemical Company
 

4**.^' /" /--^p^
 
Charles P. Riley, Jr.
 
Ceneral Manager
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C-2.20 September 1974 Robert Cady memorandum describing a 
waste water sewer break at Stepan Chemical Company. 
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MEMORANDUM FOR THE RECORD
 

BYI Robert Cady 

DATIt September 19, 1974 

SUBJECT! Vilmineton  KTC  SUR • STEP AM Chemical Co. 
Motion*1 Polychcraicals Inc. 

leting former 

gn the above data the writer and John Lynch from the tPA*a Pandta Branch oat
 
with Me*sen Ranald McBriau & Richard Cantweli of STSPAK. The meetirg vaa
 
intended to be an infornAtion/updatln* eoc-ovnter in preparation for the Annual
 
Meeting of the Mystic Watershed Asaociatlon on October 17, 1974. This Association,
 
In ita newsletter, cited continuous water pollution from STEPAH end intended to
 
'seek methods of eliminating the discharges.
 

The meeting revealed that STEFAN bad an industrial waste sever break recently
 
and .there was an untreated discharge into the surface water drainage. It
 
appeared that a IS" VCP broke from excessive overburden and it took four days
 
to repair. Meanwhile, all untreated wastes were pumped to a storm drain, which
 
eventually discharged into the nearby brooks. STEPEN took no efforta to aeek
 
outside advice during this incident nor did they notify this Division. Mr.
 
McBrlen pleaded ignorance of DVTC's regulations, however, be will submit e
 
belated report and pledged to report all future incidents.,
 

A tour of the plant's grounds was made. The beadwell which was discharging
 
untreated wastevatars was Inspected and the area was covered with e yellow
 
precipitate. The industrial waste treatment facility, including the sludge
 
lagoons were operating well. The original liner wes filled with drying
 
sludge while the nev "liner" had about four feet of freeboard. A decision
 
by the local Board of Appeals is awaited concerning the approved dump site
 
for the dried slud*.*. Tht decision is expected by the end of October.
 

The inspection produced the following resultsi
 

1) STEPAN will report immediately all spills and pipeline breaks.
 

2) STEPAN will receive a NPDES permit for the discharge of contaminated
 
run-off. EPA will require extensive diking of product-packaging areas
 
•n<] sampling.
 

3) STEPAN will sample, weekly, the stations in the affected watershed in
 

DEFENDANT'S 
EXHIBIT 
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MEMORANDUM
 
September 19, 1974
 . t
 Page 2
 

ord«r to develop trends of rttldual pollution by chlorldti, aoaonla,
 
- * ch«mic»l oxygtn demanding pollutant*, oil* and (rcaxaa along with pH.
 

4) DWPC and EPA will sample four surface vater •tationi duplicating the above
 
worV with the addition of a "clean" water station. The data, hopefully,
 
..will be available compilation prior to the October 17, 1974 meeting.
 

RMC/mef
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C-2.21 November 1974 Robert Cady memorandum describing
 
discharges of waste water from Stepan Chemical Ocnpany
 
to the railroad ditch and the Aberjcna River.
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MEMORANDUM FOR TOE RECORD 

BY: Robert Cady
 

DATE: November 15, 1974
 

SUBJECT: WIIMINCmDN-*nC-SUR-4*»I!ER POIIinTON FKK STEFAN CHEMICAL
 
CORPORATION (PCBMER NATIONAL POLYCHEMICAL, INC.)
 

As mentioned in a previous memorandum about the above firm, a sampling program
 
was instituted during October 1974. Figure I depicts the sanpling stations.
 
Sairples were collected:
 

1.	 Above KrnnRS Street and the plant property.
 

2.	 At the "cut" where the storm water enters the railroad ditch.
 

3.	 About 150 feet downstream in the railroad ditch.
 

4.	 At the storm water headwall.
 

Table I presents the data collected 9/24/74, 10/7/74. On 10/16/74, the storm
 
water headwall was sampled during a heavy downpour. The location was re-

sampled a week later, and a bright yellow chemical was in the ditch at this
 
time. Table II presents these two sets of sampling results.
 

As presented in Tables I and II, it is obvious that the firm is still polluting
 
the waters of the Ccranonwealth. Samples collected at the "cut" (Station C)
 
were low in pH, and contained large amounts of ammonia and chloride. The
 
samples collected at the storm water headwall show that the storm sewers carry
 
excessive pollutants during run-off. These same storm sewers also carry
 
spilled "product" during dry weather as shown by the results collected on
 
10/23/74.
 

The writer recommends that the following steps be taken as a result of the
 
September/October sampling of surface waters at Stepan Chemical Company in
 
Wilmington:
 

1.	 The discharge from the storm water headwall should be monitored for
 
flow and chemical constituents (pH, alkalinity, BOD, COD, T.S.S.,
 
NH3-N, chlorides, and sulfates) under the NPCBS program. A permit
 
for this discharge should be granted and, through an orderly
 
engineering study/monitoring process, the pollutants should be
 
reduced.
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2.	 The "cut" should also receive a permit, written to provide a gradual
 
elimination of ammonia, chloride, low pH, and sulfates.
 

The draft permits, written by EPA, were reviewed by the writer. The permits
 
covered the storm run-off and the "cut". The writer feels that additional
 
weekly analysis on the two (composites?) should be performed. The reports
 
should also include: alkalinity, BOD, and ODD, along with the other required
 
analyses. The NPDES appears to be a good mechanism for eliminating recurrent
 
discharges of pollutants to the railroad ditch and the Aberjona River.
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HBMPfUM*t4 FOR TEC 

BYi Bobert Cady 

*mni>er._i5, 

BOBJSCTTiiV -WATER 90LURXQU PROM SZCPxM CHOttCAL CQRPr ~ 
T 

An omtioned in a. prcnrloua Baaorsndun about the above flm« a oakling p 
was instituted during October 197̂ . Flcure Zf depict* the ••apling rUtiona. 
8<w&lao v«rt oclleotedi 

1) Abor« E«Ma Street and th« plant p 

2} At tb» "Cut" «bcra th« rtorn v»t«r «at«r* th« 

3) About 150« dowofftre* in thtt railroad ditoh. 

<V) At th» itom vut«r 
'•V ' 

I pr«a«nts tha data 10/7/7%. OB 10/16/74, 
dutcpoor. Wii« lo«»tion T» implsl 

lat«r «nd 4 brigit ohosdoal wva in th« ditoh, at thi» tiaaa. T*bl« 
prcaoot* th«M tvo Mt* of r*«ulta. 

i« prraent«d in I 4 H, It !• that «*• firm it rtiU 
tte wtt«ni of tha CiaanmmTth. 8««pl»» oolltoWd at tte •Cut" (rtatioa C) 
war* low in pR 4 oont«in«d lars« imoaat* of ««BOQia and thlerlda. D 
oollMt«d at th« rtesmut«> bMdMdl cboti that ttu «tom Mum «*rry
pollutaato duria< rutwoff. tha»< SMM ttom MMWV also •any "pillad 
durini dry «*attwr a* •hmn b/ tb* rMolta collected en 10/23/7*. 

The vritar recn»nanrt» that the folloidii« rtepe be taken u a reeult of the 
of curfaoe vatere at Stepea Hieiiiual Co* ( in Viladnctont 

1) The diaobxrge froa the atonaater heiulwnll ehoold be Baoitored 
fortl?*{ and oheaioal oonatituanta (pH. alkalinity, BOD, CQD» 
T.S.3., IBv-N, Chloride* and aulfatea) under the XPOBS progrcau 
A penalt for thia diaeharge ahould be granted and through an 

order orderly engineering •rtody/faonitoring proeea* the pollutant* 
ahould be reduced, 

2) The "Cut" should alao receive a pexalt written to provide a 
eliaination of aauonia, ehloride, low pBand aulfatea. 

The dr&ft penaite, written by E?At were reviewed by the writer. The peroit 
oov*red the atom run-off uvi the out. The writer feela that additiooAl 
wftlyaie on the two ouepo|LWe ahould be perfonaed. "Die report* ahould alao 
includet xllulinity, BOOftCOO along with the other required uulyaee. The 
MFtCJ appear* to be a good •eeh^nivi for eliminating re-overrent disohArge* of 
pollutant* to the rtilrowi ditoh und the AberJocA Hirer. 

ac/« 

DEFENDANT'S 
EXHIBIT 
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C-2.22 October 1976 Robert Cady memorandum describing sampling 
and analysis en the Stepan Chemical Ocnpany property. 
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MEMORANDUM FCR THE RECORD
 

BY: Robert Cady 

DATE: October 15, 1976 

SUBJECT: Wilmington  MDC  SUR  Stepan Chemical Company Sampling 

On September 15, 1976, the writer sampled various stream locations and process
 
discharges in or around the property of Stepan Chemical Company (former
 
National Poly Chemicals). The sampling locations are presented in figure 1.
 
Laboratory data from these stations is appended, and all samples were analyzed
 
at the Lawrence Experiment Station (LES).
 

The sampling was conducted with a Stepan employee, Mr. Don Knight, and notice
 
was given to a company official, Mr. Ron McBrien. The sampling was initiated
 
by request from Commissioner David Standley to Director McMahon, dated July 27,
 
1976. It appears that EPA was hesitant to issue a permit to Stepan, after its
 
Surveillance and Analysis (S/A) Section (Don Porteous report) determined that
 
there was significant surface water pollution upstream of the Stepan property,
 
as presented in the ERA'S December 10-11, 1975 and February 6-12, 1976 data.
 

The writer was disturbed by the absence of cooperation with this sampling
 
because the data introduced a new location hitherto thought to be "clean".
 
Also, in discussions with EPA and Stepan, it was agreed that DWPC would team up
 
with every sampling effort. Sampling and intentions towards NPDES permit
 
issuance began for this firm in 1974. The reader's attention is called to the
 
writer's September - October 1974 sampling, which showed that the railroad
 
drainage upstream of Stepan was acceptable and contained little water pollution
 
(figure 1 - Station STPCO-7).
 

Six water samples were collected on September 15, 1976 by the writer, and
 
brought to LES for analysis of: BOD, COD, pH, alkalinity, T.S.S., chloride,
 
sulfate, hardness, TKN, ammonia, and nitrates. As determined by EPA-SA, the
 
STPCO-3 location (west and upstream) was grossly polluted with sulfate,
 
chlorides, and ammonia. This station is off Stepan's property. Water enters
 
the property (at STPCO-3) and exits the area at the "cut" (STPCO-1). A very
 
slight movement of water was noticed at this location and it appeared to be
 
practically stagnant. STPCO-4, the separator (septic tank), was flowing (5GPM)
 
at the time of sampling. This discharge, which is alleged to be "cooling
 
water", in fact contained aamcr»ia, sulfate, and chloride, indicating gross
 
contamination. location STPCO-2 was not flowing, however, a swamp area west of
 
the stream bed was traversed, and puddles of a "red dichromate-like" substance
 
were noticed and sampled. A rivulet behind the three outside warehouses was
 
waited, and it was determined that the ditch dead-ended behind the building and
 
no flow from Eames Street entered this drainage way. During the sampling, a
 
black material (possibly a petroleum distillate) was noticed oozing out of the
 
ground into the flowing discharge from STPCO-4. LES personnel could not
 
qualitatively identify this material, which is immiscible in water, floats, and
 
is black in color.
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MEMORANDUM FOR THE RECORD
 
October 15, 1976
 
Page 2
 

With the assumption that STPOO-3 might be contaminated, as determined by
 
EPA-SA, the writer went further upstream to a wet area (see figure 1). This
 
area was created by a developer while he was draining his property for
 
ccnraercial development. The area STPOO-6 contained a series of small ponds
 
which would overflow into STPCO-3 during a wet period. The sampling data for
 
STPOO-6 showed relatively "clean" water. Also, the location STPGO-3 was
 
traversed for other stream inflows west of the railroad bed and no other flows
 
into STPOO-3 were noticed. Also, no, industrial, conraercial, or public inflows
 
of wastewater were noticed above STPOO-3 or STPOO-6. The above study leads the
 
writer to the thesis that STPOO-3 is grossly contaminated by polluted
 
groundwater as it flows through contaminated Stepan subsoil.
 

Hardness was determined in most of the sampling locations because the writer
 
noticed that Stepan dewaters their sludge lagoon dredgings near the surface
 
stream, thereby exposing the gypsum sludge to erosion and run-off as the
 
material dewaters.
 

A summary of the inspection and sampling inside and around the Stepan property
 
on September 15, 1976 is as follows:
 

1) LES data shows severe water pollution leaving the area near Stepan Chemical
 
in Wilmington. STPCO-1 has high ammonia, hardness, sulfates, chlorides,
 
COD, and acidic (pH 3.6) water.
 

2) Data from Station STPCO-2 indicates "puddles'* of strong waste waters which
 
could be washed into surface streams and/or groundwaters during a rainfall
 
and subsequent run-off.
 

3) Data from Station STPOO-3 indicates heavy groundwater pollution because an
 
adjoining station, STPCO-6, was relatively "clean".
 

4) Data from Station STPOO-4 indicates that the alleged "cooling water11 is
 
contaminated with chemicals. This situation is openly verified by Stepan's
 
own monitoring data given to the writer.
 

5) Data from Station STPCO-5 again demonstrates an "upstream" pollution
 
source, however, the writer's 1974 (September-October) sampling proved the
 
contrary. Therefore, this station must also be contaminated by polluted
 
groundwater, as indicated by the acres of dead trees nearby, i.e the area
 
east of the buildings.
 

6) Data from Station STPCO-6 indicates that there is "clean" surface run-off
 
upstream of the contaminated STPOO-3 station, which supports the thesis
 
that contaminated groundwater has contributed to the pollution found in
 
surface stations far-removed from the legal Stepan property.
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MEMORANDUM FOR THE KEOCRD
 
October 15, 1976
 
Page 3
 

7) The U.S.G.S. Wilmington "quad sheet" suggests that Stepan is located in a
 
marsh area (shallow groundwater levels), and possibly any indiscriminate
 
waste water/chemical discharge to the ground would quickly reach the
 
drainage ditches. The flow of the groundwater and its influence on the
 
above stations remains to be determined.
 

Recommendations based on the writer's September 1976 observations would
 
include;
 

1) Issue immediately a NPOES permit for the alleged cooling water discharge
 
STPOO-4 (approximately 5GEM § sampling). The permit should require Stepan
 
to remove all pollutants from this stream, including: chloride (124 mg/1),
 
sulfates (64 mg/1), ammonia (70 mg/1).
 

2) DWPC should order Stepan to cease the "dewatering" of gypsum sludge near
 
the drainage ditches.
 

3) Institute a groundwater study in and around Stepan to show:
 

(a)	 depth of groundwater
 
(b)	 son transmissibility
 
(c)	 level of contamination
 
(d)	 groundwater volume and flow direction with relation to the
 

surface water channels.
 

Appended: (1) Figure 1 - Lexus and sampling stations.
 

(2) IES data - R67123-4-5-6-7-8 (dated 9/15/76).
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H FU.'N. T'.IL atcc.'.:: 

3Y: Robert Cady
 

F./.r::: October 15, 1976
 

S'jnjUL': v.il-:iin,_ ton - I'.TC - 'i'J . - Etcpan Cl.cmierl c:or̂ any "ampliri;
 

On September 15, 1976, the \.-ritor sampled various stream locations ,-m<!
 
process discharges in or around the property of Stcpan Chemical Company
 
(former National Pcly Chemicals). The sampling locations arc presented in
 
Figure 2. Laboratory data frori these stations is appended and nil sanplp.s
 
wore analyzed at '.'he Lawrence :.xporiment Station (LSS).
 

The sampling was conducted with a Stcpan ervployee, v.r. Don Knight and notice
 
was £iven to a cors^any official, Mr. Hon McLrien. The sampling was in
itiated by request fror.; Conrxissioner David St.ir.dley to Director I'cMahon
 
dated July 27, 1976- It aopt'.rs that EPA was hesitant to issue a permit to
 
Stopor. after its iiu- veil lance and Analysis (S/A) Section (Don Portcous re
port) de terTii-.-.cd tua*. there was significant surface water pollution upstrean
 
of the jtcpdr. property as presented in the EPA1 s Dccetr.hcr 10-11, IT'S antl
 
February 6-12, l  G Jrta.
 

The writer was disturbed by the absence of cooperation with this sampling
 
because the data introduced a new location hitherto »"hou£ht to be "clean".
 
Also in discussions \-ith r.PA and Stepan it was a-reed that Dl.'PC would team
 
up with every sanpling effort. Sampling and intentions toward NPL^S pertr.it
 
issuance bei;an for this firn in 3974. Hie reader's attention is called to
 
the writer's SepTraber - October 1974 sampling \.-nich showed tnat t'.ic rail
road drair.r.^c upstrea-n of Stepan was acceptable ar.d contained little water
 
pollution ('/i^ure 1 - Station ST?C"7).
 

Six water snr.ples vcre collected en September 15, 1976 by the vrritcr and
 
brought to L^S for ?aalysis of: SOD, COD, pH, alkalinity, T.3.S. Chloride,
 
5ulCate, hardness, T!'.̂ ", aninonia and nitrates. As determined by 1P/-.-3A, the
 
3T?CO, location (v;cst and upstream) was grossly polli:t;! with sulfate,
 
chlorides and amnonia. This station is off Stcpan's property. Vater enters
 
the property (at GTPCC-3) and exits the area at the "ct-.t" (3TPCO-1). A
 
vcrv slight ".cvc-.cr.t o: v.-.ter was- noticed ^t ".'.us location and it aon
 
to l;n prac t'. cr'.ly s t-.., riant . -""ri;.r-i, the separ.-.-cr (septic tar.V.) \.\->.:

(3.":". } tt t'.i ,->• the sar.plin~. ••hich is ;illc.;c-
Co ',:lfoto in !
 
•: i <•, . i o"in

> f ""'v stv •'."• ' • < • > ! v.i« traversed o
 
I I .TSs\! is ".aril c  f.oticcc ?nij sn-r.l'.v',. .. T i v , ! < ^ t '.c'~. i.io tnc 

• r ' r ' jU5 ' s '.T.S wal'iec' and it was '>ter-.in--i' L i . - c tS- c i t c r 
. '.'.:<- .« il • i-.-.j an-' no llo1 fro-. Eanes ^ t r ' r . t c.'.tt red : •'i •
;: :••. th-c- ; am I in,.. .". jilac!: tn .Mer in l ( p o f s i b l " a _.«•;. t r o l eu
-.o*. L e t ; ' c,c; .-.!•,•.,_, out of the _rou".i- into the f lo \ 1.-^ ,'. i -cV..'iVwc 
i -or'-on.•!•••'. could r>.ot q u a l i t a t i v e l y i d e n t i f y thi ? -. 'aL'-rial 
!r I n ..•.•:trr, f l oa t s ar.L is blac'-. i- colo-. 

DEFENDANTS 
EXHIBIT 
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btr.-; FW TH- uiicc.iD
 
October 15, l')7t>
 
Paie 2
 

i.'ith the assur-.ptioti th.it STPCO, Might be co caminated as dclorn-.incd by I'.-'A
£A, the vritcr v:ent further upstrcarn to a vet area (sre i*i;;jrr: 1). This
 
ar^a was crowed by r. developer while he was draining his property for
 
comerc i.^l i!c"cl opncnt. The area STl'CC-C contained a series of s:.iall ponds
 
vhich vou U! ovorflov into HTK.ir.-3 during a wet period. T'.ic sampling data
 
for J.T'CC-C sho"a<: relatively "clean" •..•nter. Also tl'.t location srrCG-3 was
 
traversed for other stream inflows west of the railroad bed and no other flows
 
into 37VCO-3 vere noticed. Also no industrial, cornici'cial or public inflows
 
of wastcxcater were noticed above STPCC-3 or GTPCC-':. The above study leads the
 
writer to the thesis that STF^O-3 is grossly ccntanin.itet'. by polluted ground
water as it flows through contaminated STCP.Â ! subsoil.
 

rlardn-^ss was determined i;i T.ost of the sampling locations because the writer
 
noticed that itepan c'.ewaters tiicir sludge lagoon dredgin^s near the surface
 
strcrn thereby exposing the gypsun sludge to erosion and run-off as the material
 
dewatcrs.
 

A surnr'.ary of the inspection and sampling inside and around the Stcpan property
 
on Septonbc-r 15, 1076 is as follows:
 

1) L'".J Oata j!io\.'^*scverriiter pollution leaving the area near Stepan
 
Chcnic.nl in "itrTtTigfcn. STPCO-I has high arsnonia, hardness, sulfatcs,
 
chlorides, CCL) and acidic (p!! 3.6) water.
 

2) Data from SVA. iTFCO-2 indicates "puddles" of strong wastewaters which
 
could be washed into surface streams and/or ground waters during a
 
rainfall and subsequent run-off.
 

3) Data from £TA STPCO-3 indicates heavy gx-oundwater pollution because an
 
adjoining, station, STPCO-G was relatively "clean".
 

4) Data from STA STPCC-i indicates that tht alleged "cooling water" is con
taminated with chenicals. This situation is openly verified by Stepan's
 
own monitoring data given to the writer.
 

5) :.'ata frn-> ST.'. "7T'".n-5 r.^nin demonstrates .->n "upsr.riarp" pollution so-jrcc.
 
'io--c-\c;' the wltr.-'i- !° -'• (3c~ tcn^er-'.-c to'jsr }s proved the- cor.
trarv. ''"-.cr- forr t;ti!- > tat ion nust also bo i-^ntmi ?•' by polluted
 
roup.i'v,". t'--. ;i- i'-.i'ica tci! 'iy the acres of ('.I'?-' ivces srby i.e. the- arc
 

3.-,? t of f c bu ilii ln-r .
 

:..ita fro:-. -I/. .>7!H.r.-f- indicates that there is "clean" surface run-off
 
•nstr-jri- o:" u'-.c cant.imirsatod CTPCC-" station \-hich support the thesis
 
that contaminated -rour.;i'.'atcr has contributed to the pollution four.-,
 
surlaf stations far-renovcd fron tl.c lc;jal Ttcpan proocrty.
 

http:Chcnic.nl
http:uiicc.iD


FOR THE
 
October 15, 1976
 

7) Thr U.o.C.3. '..'i lining ton "quad sheet suggests that Stcpnn is located in a
 
T.arsh-ares (shallow groundwator levels) and possibly any indiscriminate
 
wastcwater/chemical discharge to the ground would tjuickly reach the
 
drainage ditches. The flow of the ground-water And its influence on the
 
above stations regains to be determined.
 

I.ecoTicndations baser! on the writers September 3976 obicrv.it Ions would in
c lucic :
 

1) Issue, limed lately a :.?DCS permit for tho alleged cooling water discharge 
CTPCO-" (approximately Sgptn ' sampling). The permit should require 
Gtepan to remove all pollucants fron this stream including: chloride 

r\3/l), sulfates (04 mg/1), onmonia (70 ng/1). 

2) B'.TC should order Stepan to cease the "dcwatering" of gypsum sludge near 
the drsina-je ditcr.es. 

3) Institute a groun?iwarcr study in and around Stepan tc snow ^a) dcptli of 
^round'.-atcr (b) soil transni-isibi lity (c) level of contamination (d) 
-rounra-ater volurc and f lov-dirp_ tion with relation to the surface water 
channels.
 

Appended: (1) .' igure 1 - Locus and sar.pl ing stations
 

(.') LLS Data - :.6"'123-4-5-6-7-S (dated 0/15/76)
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DIVISION OF WATER POLLUTION CONTROL 
LAWRENCE EXPERIMENT-STATION 

WASTE WATER ANALYSIS (mg. per liter 
Collector: 

SOURCE A Stepon Drainage, STP C01 
SOURCE B STP C02 _ - i . -V ;- '"\v>-c 

SOURCE C Drainage. iiTP C03 \"->\.-^' "v- ~ 
SOURCE D Soparttor, STP CQ^O ' 

STP COS ^ _ . . A ' \ail^ SOURCE E
 
SOURCE P " Drainage, STP C06 QV'V " . .-.: 

v : U - : - ', • 

Sample No. 
Late of Collection 

Time of Collection 

Date Received 

U67123 
9/15/76 

1530 

9/lfi/76 

R67124 
9/15 

1SOO 

9/16 

R67125 
9/15 

1500 

9/16 

R67126 
9/15 

1500 

9/16 

R67127 
9/15 

1SOO 

9/16 

k67128 
0/15 

0930 

3/16 

COD 

BOD 

t>H 

Alkalinity, Total 
PifTM 

Suspended Solids 

380 

18 

3.6 

2S 

75 

2.900 

70 

4.9 

23 

« " 432 

220 

63 

4.1 

12 

3.0 

62 

0.4 

9.0 

230 

76 

\Q 

130 

66 

ft. 7 

98 

11 

5.3 

3.0 

Total Solids 
CHLORIDE 

S'JLFATE 

HARNESS 

Total K.1«ldahl - N 
Amaonia  K 

500 

305 

156 

190 

150 

• 

ISO 

16 

76 

30 

510 

1,950 

248 

440 

220 

124 

64 

64 

77 

70 

129 

S3 

112 

18 

17 

1C 

19 

O.OS 

Nitrate - N 

Total P 

0.0 O.J o. ; 1.0 O.i 0.1 

TTtal Colifo rm 
i'ecal Coliform 

•C.3LOK KTI-SH..S; •it.;-: 
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DIVISION OP WATER POLLUTION CONTROL 

LAWRKNCE 5XFFRIMENT STATION
 
WASTR VATKP ANALYSIS (m*. Per liter)
 

Collector:
 
R.R. Ditch at E&nves St., No. A
 

" " " " No. B 
cut, No. C
 

below cut, No. D
 

1

'

Sample No. 
Da+.«i of Collection 

 Tir« of Co\l»r!ttor) i 

 7)A*»« ^pc«i-i-«»(i 

1
J 

1

!

I 
I

 '

 rrm 
BOB 

 T)H 

 AlV«H*1t<-. TntRl 

 RllRT5»>*ld*"1 Scl^S 

| Total ?!nli(lB 

1

1

 Total Klelrtahl

 A<T!TK>r>ia  N 

 N 

1

1

Nitrate  N 

To+al P 
Chloride 

 Total Cdliform 

 Teral Co\ifo-^ 

R60689 

9/24/7^ 

11:̂ 5 
9/24/74 

19 
2.0 

6.9
 

74
 

5-0 

164 

0.85 

•1.3 

' 27 
. ^30 

, ^30 

R6o6go 
9/24 
11:30 

9/24 

258 

120 

6.6 
68 

35 

198 

0.63 

0.5 

47 

R60691 
9/24 

12X11:15 
9/64 

J>04 

60 

4.9 
7.0 

148 

1576 

100 

18 

R60692 
9/24 

11:15 
9/24 

236 

63 
6.8 

27 

83 

1004 

65 

9.0 

2400 

36 
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DIVISION OF WATER POLLUTION CONTROL 
LAVF.ENCE FXPFRIMENT STATION _ 

WASTF. WATFP ANALYSIS (rac. T>er liter) 
Collector:__ Cady 

Son-^oa A Wilmington, R.R. Ditch abov« Eamea St. MTC-A 
Sourer* B " " " below " " MTC-B 
Sourer. C " " O cut MTC-C 
Source D H " " below cut MTC-D 
Sourca E Wobui-n 24" CSP MTC-JS 
Source F " Dump Ditch upstream MTC-F 

B 0 11 

Sarrle No. 
Ba+e of Collection 

Tir« of Collation 
7Yft+« T?PO«i"Od 

R6o?3o 
10/7/74 

11:00 

10/7/74 

R6o?8l 

10/7 
11:00 

10/7 

R6oy82 
10/7 
10:45 

10/7 

R60783 

10/7 
10:45 

10/7 

R6G7& 

10/7 

10i30 

10/7 

R60785 

loA 
10:15 

10/7 

—. 

nn^ 
BOB 

T,H

AlY*11.*it". Total 

! 

18 

2.1 

6.8 

36 

155 

35 

6.5 

47 

547 
4? 

5.4 
14 

304 

39 
6., 

29 

228 

64 

M 
30 

2-5 

4_J>_ 

7.4 

181 

— 
f?iJBT>^d*»l Skill's ! 

1 

26 6.5 252 63 22 ,_0 

Tot.p.l Rolids ; 
i 

I£ 190 212 1668 920 1081 394 

— CHLORIDE : 
45 4?0 270 

-

Tot A] Kleldehl

ATL-OP 5 a  N

 N-ltra+.fi  N 

To+al P 

 V  j 

^ 
i 

0.45 

1.1 

0.01 
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DIVISION OP WATER POLLUTION CONTROL 
LAWRENCE TOPFPDTONT STATION 

WASTR WAT7P ANW-YSIS (m^. ner liter) 
Collector: 

 Woburn, dviup ditch downstream MTC  0 

W' - VOBURN " ___ 
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Source E 
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A B 0 „ <TfV-

w/A 

w * *< _^^
w '—' 

F 

"~
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 Da+^ of Collection
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 ^ 
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C-2.23 January 1977 Thomas McHahcn memorandum regarding
 
groundwater and surface water contamination by
 
industrial waste water discharges from Stepan Chemical
 
Ocopany.
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THE COMMONWEALTH OF MASSACHUSETTS 

WATER RESOURCES COMMISSION 

LEVERE.TT SALTONSTAUL. BUILDING GOVERNMENT CENTER 

1OD CAMBRIDGE STREET. BOSTON O22O2 

ornrc a' THE 

January 17, 1977
 

TOi I)«vid Slandicy, Commissioner . \-

Lcparonant of Snvlronmental Quality Engineering
 

FROM: Thorn*» C. McMahon, Director
 
Division of Water Pollution Control
 

Stepan Chemical Company - Polychemicdl Department
 

In r««pon«t to your July 27, 1976 mwaoraadin, an an|inc«r fro* this Dlvl
•Ion rcvi«v«d all tht pa»t Information concerning th« SUpan Chcaical Coapany.
 
Also, a coeprthtnsiy* turfac* vattr taapling vat conducted and a report waa
 
written. There appears to be a strong possibility of contaminated groundwetcr
 
reaching a nearby stream, thereby polluting the streaa and evenutally the upper
 
Mystic Lake with acid pH, chlorides, sulfatas, hardness and aaMonla. It is
 
further alleged that the paat untreated discharge of industrial vastcveter, prior
 
to the present vaste treatment plant, extensively polluted the subsurfece waters
 
beneath and near STEFAN.
 

A contaainatcd cooling water discharge was discovered and will be handled
 
through the KPDES program for eventual cleanup.
 

Having confined an extensive water pollution problem, a comaittee was
 
formed under the euspices of MAPC's 208 - water quality project. The conaittee
 
was coopoied of representatives of DVPC, Mystic River Watershed Association,
 
KDC and EPA. A few Metlngs were held elong with nany informal meetings between
 
the Division engineer and HAPC staff hydrologlst. It was determined through this
 
committee, that an engineering consultant should be conaission?d to conduct a
 
geo-hydrological study at and around Stepan. The data produced by this study
 
would serve as an enforcement tool in the formulation of an implementation
 
schedule for the eventual abatement of grouncwater and surface water pollution.
 
Preliminary and rough estimates of the costs of the required study vary between
 
$14,300 and $30,000. After the study, provided positive proof is obtained, Stepan
 
will be required to submit their own report on nitrogen removal and neutralisation
 
of the contaminated groundwater with a method of treatment and time schedule need
ed to effect a cleanup.
 

DEFENDANT'S 
EXHIBIT 
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http:LEVERE.TT


vyvvr.v •--••"* • ' • • • . - ' . •  . - .,., 

MEMORAMDdM
 
January 17, 1«77
 

2
 

Tha funding of tha gaohydrological atudy by tha HAPC 206 program it all but.
 
iaposaibla. Tharafora uthar aourcaa of funding must ba aought ao that thia Div
iaion can obtain tha nacaaaary tachnical iuformatlon for aa •nforcaaant action
 
undtr Chaptar 21, tha Haisachuaatts Claan Vatara Act.
 

Diacusaiona, concerning tha abova situation batotaa th« vatar quality aactioa, 
th« anforca»ant sactioa tod tha industrial t«ata sactioa hava suggastad that a 
Rasaarch and Pcaonstration Grant br-utiliicd to obtain th« nacaaaary no-hydro
lo|ieal data for tba formulation of an anforc«o«nt erdtr. Parhapa thia atudy, 
veuld acrva aa a ncdal to invaatigata and ar«ntually control oth*r poliutad 
groundvatar aourcaa affacting surfaca watcra in tha Coovonvcalth. It will ba no tad 
that an K & U grcnt wai utiliaad aa aa anloreanant tool in tha Myansa, Aahlaad 
(•arcury) incident. 

Tha Diviaion vili aoon contact eonaultant antinaaxiac fir«a with a liat of 
taaKa and raquaata for propoaal to atudy tha axtanaiva troundvatar-aurfaca vatar 
pollution of tha Stapaa Qtanical Coapany. 

TCM/RC/adb 

r 
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C-2.24 nnripmi-ier 1978 GeoTechnical Engineers, Inc. report 
regarding investigation of the Stepan Chemical Company 
property. 
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1. INTRODUCTION
 

1.1 Purpose
 

Stepan Chemical Company, located in Wilmington, Massa
chusetts is a producer of organic chemicals used in the plastics
 
industry. In the process of production, chemical waste slurry
 
is deposited in lined lagoons for drying and subsequent removal
 
to a landfill storage area. Prior to construction of the first
 
lagoon in 1972, some liquid wastes were deposited in unlined
 
pits in the area presently occupied by the lagoons. The purpose
 
of this report is to present the results of an investigation
 
into suspected groundwater and surface water contamination by
 
past and present operations of Stepan Chemical Company.
 

1.2 Project Site
 

Stepan Chemical Company is located in Wilmington, Massa
chusetts. The site is shown in Fig. 1 which is a portion of
 
the USGS Wilmington Quadrangle map. The site is bound on the
 
north bv Eames Street, on the east and west by the Boston and
 
Maine Railroad, and on the south by the town line of Wilmington
 
and Woburn. The site consists of approximately 53 acres with
 
the production facilities located in the northern one half of
 
the site, as shown in Fig. 2. The southern one half of the
 
site is wooded.
 

A drainage ditch on the B&M property (referred to as the
 
"East Drainage Ditch" in this report) borders Stepan"s east
 
property line and the B&M tracks and carries water from north
 
to south along the project site boundary. This drainage ditch
 
continues adjacent to the B&M tracks until its confluence with
 
Hall's Brook about 0.9 mi south of the Stepan property. The
 
majority of surface water on the Stepan property is routed to
 
a single channel (referred to as the "Outlet Channel" in this
 
report) which flows into the East Drainage Ditch, as shown in
 
Fig. 2.
 

1.3 Scope
 

Twelve soil and rock borings were made on the Stepan
 
property to determine subsurface conditions. Groundwater wells
 
were installed in 11 of these borings to determine elevation
 
contours of the groundwater surface on Stepan's property and
 
to obtain water samples for analytical measurements. One
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_ existing groundwater well was discovered on the project site 
I on May 31, 1978 and was sampled in the same manner as wells 
" installed by GEI. Samples of surface waters v;ere taken from 

a total of 17 locations for analytical measurements. 

I Groundwater and/or surface water samples were taken on 
November 11 and December 8-9, 1977 and February 21-22, March 15, 

_ April 10, and May 31, 1978. Fifty-eight groundwater samples 
• and 57 surface water samples were obtained in the above period 

and analyzed for pH, acidity, sulfate, chloride, ammonia, and 
__ dissolved solids by ECO, Inc. in Cambridge, Massachusetts. 
~~1 In addition, analyses were made of three samples obtained 
• from lined lagoons on the site used to store solid and liquid 

wastes of the plant. 

| An investigation of the lagoon liners was also made. 

Flow measurements of water in drainage ditches were made 
• on February 21, March 15, and April 11, 1978. 

1.4 Authorization 

I This project was authorized by the Commonwealth of Massa
chusetts Water Resources Commission, Division of Water Pollution 

• Control, Contract No. 9708-11-100-5-77-CR, dated August 15, 
1977. 

I 

i 

I 

I 

\ 

\ 
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2. EXECUTIVE SUHMARY
 

1
 

_ ^ Stepan Chemical Company, located in Wilmington, Massachu
_ setts is a producer of organic chemicals used in the plastics
 
•	 industry. In the process of production, chemical waste slurry
 

is deposited in lined lagoons for drying and subsequent removal
 
-	 to a landfill storage area. Prior to construction of the first
 
| lagoon in 1972, some liquid wastes were deposited in unlined
 

pits in the area presently occupied by the lagoons. This report
 
__ presents results of an investigation into suspected groundwater
 
•	 and surface water contamination by past and present operations
 

of Stepan Chemical Company.
 

~~ The location of the Stepan Site is shown in Fig. 1. Most
 
• of the site is drained by a ditch which borders the east property
 

line and parallels the B&M railroad tracks. The water in this
 
—	 "East Drainage Ditch" flows to Hall's Brook which flows into the
 
| Aberjona River.
 

_	 The Massachusetts Division of Water Pollution Control has
 
•	 established that the East Drainage Ditch is a Class B waterway.
 

K'
 
The primary source of contamination of water i? the East
 

~~~ Drainage Ditch are discharges of water from an "Outlet Channel"
 
I located near the southern end of the Stepan property which drains
 

nuch of the Stepan property. The secondary source of contamina
_ tion to the East Drainage Ditch is infiltration of groundwater
 
| into the drainage ditch from the Stepan property.
 

The primary cause of contamination of surface water upstream
 
" of the Outlet Channel is believed to be the infiltration of con
•	 taminated groundwater into the drainage ditches. It is believed
 

that contaminated groundwater results from leakage of the present
 
—	 treatment lagoons and remnant effects of the former "acid pits."
 
| In addition, spillage of chemicals on the ground surface of
 

Stepan's property probably contribute to groundwater and surface
 
__ water contamination.
 

If necessary, water in the East Drainage Ditch could be
 
treated to achieve Class B water quality. This solution would
 

~ require building a treatment facility to handle large volumes of
 
•	 water and would not eliminate the major sources of the pollution
 

which are believed to be leakage from the existing lagoons and
 
—	 remnant contamination from the former "acid pits."
 

The lagoons could be eliminated as a source of pollution by
 
_ either 1) redesigning the lagoons with a high factor of safety
 
•	 against leakage or 2) developing a waste treatment system which
 

did not require use of lagoons. Remnant contamination from the
 
former "acid pits" could be partially controlled by surrounding
 

" the contaminated area with an impervious cutoff wall at an esti
1 mated cost of $225,000.
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3. SURFACE CONDITIONS
 

_ 3.1 Plant Layout and Operation
 

J The chemical plant operations began in 1953 under the
 
ownership of National Polychemicals, Inc. (NPI). In June 1971,
 

~ NPI merged with Stepan Chemical Company and the chemical plant
 
I name was changed to Stepan Chemical Company.
 

-	 The plant structures occupy the northern portion of the
 
| project site, as shown in Fig. 2. According to Stepan person

nel, untreated effluent from the plant operation was discharged
 
_	 into "acid pits" (see Fig. 2) from sometime prior to 1965 up
 
I until July 1971. From July 1971 to February 1972, treated
 
•	 effluent was discharged into the "acid pits." The location
 

of the "acid pits" was taken from a design drawing entitled
 
— "Layout Lined Disposal Area, National Polychemicals, Inc.,
 
{	 Wilmington, Mass." by Dana F. Perkins and Sons, Inc. dated
 

September 2, 1971.
 

I The chemical composition of discharges into the "acid
 
pits" could not be determined, but it is believed that the
 
liquids had lov; pH. The "acid pits" were not lined, and there-


T fore, discharges were free to enter the groundwater. According
 
I to an aerial photograph taken April 24, 1971 (by Col-East,
 

Inc. for Dana F. Perkins and Sons, Inc.), a drainage ditch
 
—	 connected the "acid pits" to a small pond in the center of
 
| Stepan's property (see Fig. 2 and Section 3.2), which in turn
 

discharges into a drainage ditch labeled the North Drainage
 
_ Ditch on Fig. 2. During periods of high waste discharge or
 
•	 heavy rainfall, it is believed that contaminated water in the
 
•	 "acid pits" flowed into drainage ditches which eventually dis

charge into the East Drainage Ditch running between Stepan's
 
—	 east property line and the B&M railroad (see Fig. 2). In
 
I	 addition, during periods of very high flow, it is believed
 

that contaminated water could overflow drainage ditches leading
 
— to the East Drainage Ditch. It is believed that the presently
 
J observed dead trees in the area southeast of the "acid pits"
 

are the result of contaminated overflows from the "acid pits"
 
_ and/or contaminated groundwater flow due to discharges from
 
•	 the acid pits.
 

The Massachusetts Water Resources Commission Division of
 
—	 Water Pollution Control was established in 1967. This Commis
|	 sion required Stepan to implement a waste treatment program
 

to eliminate discharges of effluent into the acid pits.
 

f
 

f
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In 'September of 1971, the operation for disposing of
 
effluent was changed to that presently in use. According to
 
Stepan personnel, effluent is presently divided into two
 
groups, 1) sulfate bearing and 2) non-sulfate bearing. The
 
latter is treated by Stepan and discharged into an underground
 
sewer line which connects to a sewer line owned by the Town
 
of Wilmington. The Town of Wilmington sewer line connects to
 
a Metropolitan District Commission sewer line. Liquid con
taining sulfates is mixed with a calcium hydroxide slurry to
 
form calcium sulfate sludge which is pumped into either of
 
two polyvinyl chloride (PVC) lined lagoons located as shown
 
in Fig. 2. Lagoon 1 and Lagoon 2 were constructed in 1972
 
and 1973, respectively. The lagoons are discussed further in
 
Chapter 6. The amount of calcium hydroxide slurry added to
 
effluent containing sulfate is such that the resulting sludge
 
may have a pH as high as 11. The lower limit of pH for mate
rial pumped into the lagoons from the present operations could
 
not be determined.
 

Sludge remains in the lagoons until it has air dried
 
 sufficiently to be removed. Periodically (on the order of
 
 once every one or two years) the "dried" sludge is removed
 

from the lagoons and placed in a landfill area in the south
 west corner of the project site (see Fig. 2). According to
 

Stepan personnel, sludge is removed from the lagoons with a
 
clamshell and put into trucks for transport to the landfill.
 
Stepan personnel have noted that sludge in the lower portion
 

 of the lagoons remains in a wet state and that the clamshell
 
 cannot lift this wet material because of its tendency to flow
 

out of the clamshell bucket.
 

3.2 Surface Drainage
 

The locations of the existing major drainage-ways at the
 
site are shown in Fig. 2. The majority of surface water flow
 
on Stepan's property is discharged into the East Drainage Ditch
 
through the Outlet Channel.
 

Water enters the Outlet Channel from the North and South
 
Drainage Ditches as shown in Fig. 2; flow of water in the South
 

 Drainage Ditch is intermittent. The Center Pond is connected
 
 to the North Drainage Ditch by a short channel as shown in
 
 Fig. 2.
 

A pipe which discharges water into the West Drainage
 
 Ditch is located at the Headwall shown in Fig. 2. During
 

periods of heavy rain or high snow melt, the area northwest
 
 of the Headwall becomes inundated and surface water flows
 

 directly into the West Drainage Ditch. Water in the West
 
Drainage Ditch passes through a culvert under a roadway and
 
enters the North Drainage Ditch.
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Water flows onto Stepan's property from the West Pond
 
shown in Fig. 2 via a drainage ditch and culvert under the
 "I west B&M tracks. Water flowing from the culvert enters a
 

"l
 
swampy area and can flow into either the North or South
 
Drainage Ditches. During periods of low flow, it is believed
 
that water enters the North Drainage Ditch only.
 

"1
 The East Drainage Ditch is about 10 to 20 ft from Stepan's
 
east property line and parallels the B&M tracks. The ditch
 
carries water from north to south and eventually flows into
 
Hall's Brook about 0.9 mi downstream of the Stepan property.
 

1 Hall's Brook flows into the Aberjona River 0.2 miles downstream
 
1 from its confluence with the East Drainage Ditch. The Aberjona
 

River, in turn, flows into the Upper Mystic Lake in Winchester,
 
f Massachusetts. The stream distance along the Aberjona River
 
| from its point of confluence with Hall's Brook to the Upper
 

Mystic Lake is about 5.7 miles.
 

*	 Table 16 contains a listing of the sampling stations
 
established by GEI to monitor water in drainage ditches on and
 

-	 adjacent to Stepan's property.
 
I
 

3.3 Surface Water Flow
 

•	 Table 17 summarizes flow data obtained for drainage ditches
 
1	 at the project site. Flow was determined by multiplying the
 

velocity of water in the ditch by the cross sectional area of
 
— the ditch at the measuring location. Velocity was determined
 
I with a Pygmy Current Meter manufactured by Teledyne Gurley,
 

Troy, New York. The cross sectional area of the ditch was
 
estimated with the aid of a six-ft folding rule. The accuracy
 

f	 of the flow measurements is estimated to be on the order of
 
+ 0.1 cfs.
 

~~	 Flow measurements taken March 15, 1978 are indicative of
 f
 a "high flow" condition. The "high flow" condition corresponds
 
to the end of snow melting as shown by Climatological Data in
 

—	 Fig. 3. A "low flow" condition is expected to occur during
 
( the summer months.
 

_	 Based on the stream flow measurements, it is estimated
 
| that the increase in flow in the East Drainage Ditch from
 

SS-1 to SS-16 due to groundwater infiltration is within the
 
accuracy of the flow measurements or between zero and 0.1 cfs.
 

\
 

I
 

I
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4. SUBSURFACE CONDITIONS
 

4.1 Subsoils
 

Twelve borings were made at the project site to determine
 
subsoil conditions. Groundwater wells were installed in 11
 
of these borings at locations shown in Fig. 2. Appendix A
 
contains the groundwater-well installation report for each
 
boring. A well was not installed in Boring 9 at the northwest
 
corner of Stepan's property because of shallow bedrock at this
 
location. An existing groundwater well, designated W-101,
 
was discovered near Lagoon 1 on May 31, 1978. This well was
 
used for both groundwater sampling and groundwater elevation
 
measurements.
 

The borings indicate that the general soil profile at the
 
site is 3 to 15 ft of layered fine to coarse sands, occasionally
 
mixed with gravel and/or silt, over a layer of predominantly
 
sandy gravel and gravelly sand, occasionally containing silt.
 
An estimate of horizontal soil permeability was made by con
ducting an in situ falling head permeability test in each
 
groundwater well installed by GEI. Values of horizontal soil
 
permeability are given in the groundwater installation reports
 
in Appendix A. Horizontal soil permeabilities range from 0.01
 
cm/sec to 0.0001 cm/sec, the average for the 11 wells being
 
0.007 cm/sec.
 

The boring in the northwest corner of Stepan's property
 
(Boring 9) indicated rock at a depth of 5 ft. Boring refusal
 
was met in eight borings at depths ranging from 10.2 to 21.2
 
ft. Since rock was not cored, boring refusal may indicate
 
the presence of a boulder. Boring refusal was not met in
 
Boring Nos. 5, 10, and 11, which were made to depths ranging
 
from 12.0 ft to 24.0 ft.
 

4.2 Groundwater
 

Groundwater elevations in each groundwater well are given
 
in Table 18. Fig. 4 is a plot of groundwater elevation vs.
 
time for each well. The average groundwater elevation for
 
each well from November 2, 1977 to May 31, 1978 was obtained
 
from the curves of Fig. 4 and is given in the last column of
 
Table 18. The maximum groundwater elevation occurred between
 
late February and early April of 1978 which corresponds to
 
the period of snow melting as shown by the Climatological Data
 
in Fig. 3. Groundwater elevations fluctuated on the order of
 
about one foot during the sampling period. Generally, the
 
fluctuation in the wells paralleled each other (Fig. 4) which
 
indicates that the pattern of aroundwater elevation contours is
 
similar for high and low groundwater levels at the site.
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A groundwater-elevation contour map was made from the
 
average groundwater elevations for each well and is shown in
 "I Fig. 5. Groundwater elevations between two wells were deter
mined by linear interpolation of the groundwater elevations
 

I in each well. The actual groundwater elevations between wells
 
I may vary from those shown in Fig. 5. It was assumed that the
 

groundwater elevations adjacent to the East Drainage Ditch were
 
. the same as the water elevations in the ditch. Direction of
 
' groundwater flow is from higher to lower elevation and is
 

perpendicular to groundwater contour lines.
 

\ Sufficient data are not available to draw contours in
 
the northwest portion of the site, and the contour lines have
 

_ been extrapolated as dotted lines in this area as shown in Fig. 5,
 

k At GW-10, GW-11 and GW-12, the groundwater elevations
 
are similar, and it is not possible on the basis of existing
 

~ groundwater elevation data to accurately determine the direc
1 tion of flow in this area.
 

Cross sections through the site are shown in Fig. 6 and 7.
 
| Fig. 2 shows the location of each cross section. Average
 

groundwater elevations in wells have been plotted and eleva
_ tions of water in drainage-ways are plotted as measured on
 
, April 14, 1978. The groundwater level in the wells for this
 
«l date are reasonably close to the average levels. The bottom
 

elevations of the lagoon liners were taken from design draw
— ings of the liners referenced in Chapter 6.
 

On May 31, 1978, water was standing in Lagoon 2 and water
 
was not seen at the surface of Lagoon 1. Both lagoons appeared
 

I filled with sludge throughout the groundwater sampling period.
 
The cross sections show that (1) the groundwater surface out

_ side the lagoons is above the design elevation of the bottom
 
~jj of both lagoon liners and (2) water in Lagoon 2 is at a
 
« higher elevation than the surrounding groundwater.
 

—	 It was not possible on the basis of the existing ground-

J water elevation data to determine if waters in the lagoons
 

are creating localized increases in the groundwater surface
 
_ elevation near the lagoons.
 

4.3 Groundwater Flow into Drainage Ditches
 

~I	 4.3.1 Flow into the East Drainage Ditch
 

The average groundwater elevations in Wells GW-2
 
— through GW-5, which are located within 15 to 90 ft of the
 
| 'East Drainage Ditch, are higher than the elevation of the
 

water surface in the East Drainage Ditch measured on May 31,
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 1978. Therefore, it is concluded that groundwater flows into
 
the ditch; GEI personnel have observed seepage of groundwater
 
out of the slope on the west side of the East Drainage Ditch
 
near GW-2.
 

I
 
The available data on groundwater elevations, surface
 

elevations, depth to refusal, and permeability were used to
 
estimate the groundwater flow into the East Drainage Ditch
 
from Stepan's property. The upper and lower bounds for this
 
groundwater flow are estimated to be from 0.2 cfs to 0.002 cfs.
 

"I 4.3.2 Flow into Ditches on Stepan Property
 

I
 
Surface water elevations were measured at SS-5,
 

SS-11, and SS-12 on April 14, 1978 and at SS-9 on June 8, 1978.
 
A comparison between the surface water elevation at these
 
locations with average groundwater elevations for the nearest
 

I
 well were made. This comparison showed that the groundwater
 
elevation was higher than the surface water elevation in the
 
ditches in all cases, the difference in elevation being be
tween 0.4 and 1.3 ft. Therefore, it is concluded that ground
water infiltrates into the North Drainage Ditch, West Drainage
 
Ditch, Outlet Channel, and the ditch connecting the West
 
Pond to Stepan's property.
 

i
 
1
 

I
 

I
 

1
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1	 5. ANALYTICAL RESULTS 

I 
5.1 General 

All water quality tests were performed by ECO, Inc. of
 

"I 
Cambridge, Massachusetts. Water samples were analyzed for 
pH, acidity, sulfate, chloride, ammonia, and dissolved solids. 
All samples were delivered to ECO, Inc. on the same day that 

i 
they were taken and analyzed for pH and acidity within two 
hours after delivery. Samples of sludge from the lagoons were 
also analyzed by ECO, Inc. 

1 
5.2 Lagoon Samples 

On May 31, 1978, a sample of water from Lagoon 2 was
 
obtained by Stepan personnel under the supervision of GEI;
 
analytical results for this sample are presented in Table 14
 
which shows that the lagoon water has a pH of 1.4 and has high
 
concentrations of all other parameters tested. The low pH
 
of water in Lagoon 2 is unusual in that normal operations of
 
the waste treatment facility should create a sludge with a


I	 pH >7. 

I 
On May 31, 1978, sludge was taken for analysis fron 

Lagoon 1 and from a small lined basin north of Lagoon 2 by 
GEI with the aid of Stepan personnel. The small basin was
 
constructed between April 14, 1978 and May 31, 1978. Details
 
of the design of this basin are not known to GEI. According
 1	 to Stepan personnel, sludge in the basin was taken from Lagoon 
2, and it will be referred to in this report as sludge from 
Lagoon 2. The analytical results for the sludge samples are 
presented in Table 15 which shows that sludge from Lagoon 1 
has a pH of about 10 and the sludge from Lagoon 2 has a pH 
of about 5. 

1 As stated in Section 3.1, sludge remains in the lagoons
 
until it has air dried sufficiently to be removed. Stepan
 
personnel have observed that the sludge in the lower portion
 \	 of the lagoons remains in a wet state and have attributed 
this wetness to insufficient evaporation of water from the 
sludge. Another possible explanation for this wetness is 
that there are leaks near the bottom of the liners, and since 
the groundwater surface is above the bottom of the liners, 
these leaks allow groundwater to enter the lagoon. If this 
were the case, the sludge would remain in a wet state higher 
than the groundwater surface elevation because of capillary 
tension. 
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A grain-size analysis of the sludge from Lagoon 2 was
 
made to obtain an estimate of the height of capillary rise
 
in the sludge material. The grain-size curve of the sludge
 
is shown in Fig. 20. The sludge is predominantly silt-sized.
 
The height of the capillary rise in a silt having the grain-

size characteristics shown in Fig. 20 is approximately 3.0 to
 
3.5 ft. If groundwater were in direct communication with the
 
sludge in a lagoon and the sludge behaved similarly to a silt
 
with respect to capillary rise, then the sludge would probably
 
be wet in the lower 3 to 6 ft of the lagoon because of capil
lary rise of the groundwater.
 

5.3 Groundwater
 

The analytical results of groundwater samples taken from
 
November 11, 1977 to May 31, 1978 are shown in Tables 1 through
 
6. Average analytical results for each well are shown in
 
Table 13. The data summarized in Table 13 indicates that a
 
wide range of groundwater quality exists on the project site.
 
To establish if isolated zones of high chemical concentration
 
are present on the site, the areal distributions of each ground
water quality parameter were plotted. These distribution plots
 
are shown Figs. 8 through 13.
 

The areal distribution of pH was plotted by assigning
 
to each well the average measured pH for the sampling period
 
(average values are given in Table 13 and Fig. 8). The pH
 
of water between two wells was assumed to vary linerly between
 
wells. Lines of equal pH were then drawn. Distribution lines
 
were not drawn around GW-1 and GW-2 because they are relatively
 
isolated from the other wells.
 

The areal distribution of the remaining five water quality
 
parameters were determined similarly except that values of
 
the distribution lines represent the logarithm (base 10) of
 
the concentration. The logarithm method was used so that
 
transitions from high to low concentration would be smooth.
 

The following sections consider the areal distribution
 
plots of each parameter in more detail.
 

5.3.1 p_H
 

The areal distribution of pH, Fig. 3, indicates
 
that pH changes from above 7 to below 4 within about 200 ft
 
in the vicinity of the lagoons. The average pH for wells
 
GW-6 and GW-11 was 8.0 and 7.9, respectively. All other wells
 
had an average pH below 7, the lowest pH being 3.4 in Well
 
W-101.
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I
 On May 31, 1978 the water in Lagoon 2 had a pH of 1.4
 
and the sludge in Lagoon 1 had a pH of about 10.1.
 

I
 
The variable pH of the groundwater could be due in part
 

to the following:
 

1) Discharge of wastes into Lagoon 2
 
if the PVC liner of Lagoon 2 was
 
leaking. Presently, there is water
 
with pH = 1.4 in Lagoon 2; we have
 
no record of past water quality in
 
Lagoon 2.
 

2) Discharge of wastes into Lagoon 1
 
if the PVC liner of Lagoon 1 was
 
leaking. Presently, the material
 
in Lagoon 1 has a high pH.
 

3) Discharges of effluent into the
 
"acid pits" prior to 1971; this .
 
effluent nay still be affecting
 
the pH of the groundwater. It is
 i	 believed that acids were discharged
 
into the pits (hence "acid pits")
 
and that this effluent had low pH.
 

1	 5.3.2 Acidity
 

I
 The areal distribution of acidity is shown in
 
Fig. 9. Average acidity of groundwater varies from 32 (acidity
 
is expressed in mg/8, as CaCO.,) in GW-12 to 6,928 in W-101.
 

1 The highest acidity is in the vicinity of the lagoons.
 
The acidity of water in Lagoon 2 on May 31, 1978 was 7,217.
 
The acidity tends to decrease froir. the lagoons towards the
 

f drainage ditches.
 

i
 

i
 
A possible explanation for the highly acidic groundwater
 

f near the lagoons is that the water inside Lagoon 2 is leaking
 
( through the PVC liner. If Lagoon 1 contained acidic water in
 

the past and the liner was leaking, it too could be a possible
 
. source of the present high acidity in the groundwater. Another
 
i possible explanation is that discharge of effluent into the
 
1 "acid pits" prior to 1971 created a load of highly acidic
 

material beneath the present lagoons; this load may still be
 
contaminating the groundwater.
 

f
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 5.3.3 Sulfate
 

~\
 
The areal distribution of sulfate is shown in
 

Fig. 10. Average concentration of sulfate varies from 7
 
(sulfate concentration is expressed in mg/£ as SO ~2) in
 
GN-10 to 15,000 in W-101. The zone of highest concentration
 
is in the vicinity of the lagoons. The sulfate concentration
 
of water in Lagoon 2 on May 31, 1978 was 15,600.
 

\
 
A possible explanation for the high sulfate concentration
 

in the groundwater near the lagoons is that either or both of
 
the lagoons are leaking. Another possibility is that dischage
 

"I
 
of an acid, for example H2S04 into the "acid pits" prior to
 
1971 is still affecting the groundwater quality in the area.
 

5.3.4 Chloride
 

The areal distribution of chloride is shown in
 
J Fig. 11. Average concentration of chloride varies from 33
 

(chloride concentration is expressed in ng/£ as Cl~) in GW-10
 
—	 to 5,100 in GW-7. The zone of highest concentration includes
 
' the lagoon area and areas southeast and southwest of the lagoons.
 

The chloride concentration of water in Lagoon 2 on May 31, 1978
 
__ was 4,750.
 
r
 
1 A possible explanation for the high chloride concentration
 

in the groundwater near the lagoons is that either or both of
 
~~ the lagoons are leaking. It is possible that discharge of an
 
J acid, for example HC1, into the "acid pits" prior to 1971 is
 

still affecting the groundwater quality in the area.
 

{	 5.3.5 Ammonia
 

_ The areal distribution of ammonia is shown in
 
Fig. 12. Average concentration of ammonia varies from 1
(
 (ammonia concentration is expressed in mg/£ as Nl^Cl) in GW-10
 
and GV7-12 to about 17,200 in GW-6 and GW-11. The latter
 

—	 average concentrations are affected by an unusually high
 
1 ammonia measurement of about 60,000 in each well on December 8,
 

1977. If the unusually high ammonia measurement is not in
_ eluded in the average, then the average ammonia concentration
 
•	 in GW-6 and GW-11 is about 5,300. The zone of highest con

centration is between GW-6 and GW-11 and extends over the
 
location of the lagoons. The ammonia concentration of water
 

~ in Lagoon 2 on May 31, 1978 was 4,700.
 

A possible explanation for the high ammonia concentration
 
—	 in the groundwater near the lagoons is that either or both of
 
!	 the lagoons is leaking. It is not known if ammonia was ever
 

discharged into the "acid pits."
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_	 5.3.6 Dissolved Solids
 

The areal distribution of dissolved solids con
_ centration is shown in Fig. 13. Average concentration of
 
~i dissolved solids varies from about 42 (dissolved solids con
•	 centration is expressed in mg/fc as €3003) in GN-10 and GW-12
 

to about 7,500 in GW-7 and W-101. The zone of highest con
—	 centration covers the lagoon area and portions southeast and
 
| southwest of the lagoons. This distribution is similar to
 

that shown by the chloride concentration (see Section 5.2.4).
 
_	 The dissolved solids concentration in water in Lagoon 2 on
 
| May 31, 1978 was 11,000.
 

A possible explanation for the high dissolved solids
 
T concentration in the groundwater near the lagoons is that either
 
I or both of lagoons are leaking. Another possiblity is that
 

discharge of effluent into the "acid pits" prior to 1971
 
—	 caused an increase in the dissolved solids concentration near
 
| the lagoons which is still contaminating the groundwater.
 

_	 5.3.7 Summary
 

I The areal distributions of each groundwater
 
quality parameter were plotted and are shown in Figs. 8 through
 

• 13. This section is intended to present a summary of these
 
| figures so that consistent trends can be shown.
 

_	 A trend which is evident in the distribution plots is
 
I that a zone of high chemical concentration exists in the
 

vicinity of the lagoons which is also the location of the
 
former "acid pits." The pH distribution is an exception in
 

~~ that the pH of the groundwater varies from about 4 to 7 in
 ( the vicinity of the lagoons, apparently independent of the
 
lagoon locations. The quality of water inside Lagoon 2 on
 

— May 31, 1978 was similar to the quality of surrounding ground
| water except for pH as noted above. The groundwater quality
 

can be attributed to leakage of the lagoons. However, remnant
 
__ loads of contaminants from discharges into the "acid pits"
 
I prior to 1971 may still be affecting the groundwater quality
 
' in the area.
 

T" GW-10 and GW-12 have relatively low concentrations of
 
» chemicals while GW-11 has high concentrations. The ground

water flow in this area is difficult to define explicitly
 
— because the variation of groundwater elevation in this area
 
{ is so small that several interpretations of the flow pattern
 

are possible. If Lagoon 2 were leaking, then local variations
 
_ of groundwater flow might exist such that GW-11 received
 
•	 contaminated groundwater, while GW-10 and GW-12 received
 
•	 relatively uncontaminated groundwater.
 

1
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 5.4 Surface Water
 

The analytical results of surface water samples taken
 
from December 8, 1977 to April 10, 1978 are shown in Tables 7
 

I through 12. These tables indicate that a wide range of surface
 
water quality exists on the project site.
 

j	 5.4.1 East Drainage Ditch
 

_ In order to establish the cause(s) of contaminated
 
water in the East Drainage Ditch, each surface water quality
 

*	 parameter was plotted as a function of its location on the
 
East Drainage Ditch. The appropriate groundwater quality para

-	 meter was put on the same plot at locations of wells along
 
( Stepan's east boundary. These plots were made for each sampling
 

time during this investigation and are shown on Figs. 14 through
 
_	 19; each figure represents a different water quality parameter.
 
i The following sections consider these figures in more detail.
 

5.4.1.1 p_H
 

A plot of pH of water along the east
 
boundary of Stepan's property is shown on Fig. 14.
 

\	 Figure 14 shows that pH varied between 5.5 and
 
6.5 at SS-1 and varied between 5.6 and 6.4 at SS-7 for
 

__ all of the sampling times. Therefore, the pH of water
 
| in the East Drainage Ditch did not change appreciably
 

as it flowed from the northern end to the southern end
 
of Stepan's property, and in some cases, the pH improved,
 

"""	 i.e. , it moved toward neutrality. The pH of water in the
 
I ditch changed sharply where discharges from the Outlet
 

Channel entered the ditch flow. However, the change
 
— varied between an increase and a decrease in pH and the
 
| change was never more than about 0.8.
 

__ The pH of the groundwater along Stepan's east
 
. boundary shows a change between GW-1 and GW-5. Wells
 
' GW-1, GW-2, and GW-5 consistently show a pH of about 6,
 

while Wells GW-3 and GW-4 consistently show a pH of about
 
~ 4.3. However, the lower pH of the groundwater near GW-3
 
I and GW-4 does not cause the pH of the East Drainage Ditch
 

water to decrease significantly (see Fig. 14) even though
 
—	 groundwater infiltrates into the ditch. Groundwater flow
 
|	 into the Fast Drainage Ditch is probably a snail per

centage of the total flow in the ditch, except during dry
 
periods.
 

I
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5.4.1.2 Acidity
 

A plot of acidity along the east boun
-	 dary of Stepan's property is shown in Fig. 15. All
 
| acidity measurements are expressed in mg/i as CaCO,.
 
i	 J
 

_ Figure 15 shows that acidity of the East Drainage
 
I Ditch water varied between 30 and 59 at SS-1 and varied
 
i between 80 and 177 at SS-7 for all of the sampling times.
 

_ Therefore, there was a consistent increase in acidity of
 
I water in the East Drainage Ditch as it flowed from the
 
•	 northern end to the southern end of Stepan's property.
 

A large portion of this increase was due to discharges
 
—	 from the Outlet Channel, the largest increase in acidity
 
| from these discharges being 94 on March 15, 1978.
 

_	 The acidity of groundwater in the wells along
 
i Stepan's east boundary shows a general trend from GW-1
 

to GW-5. Acidity of the groundwater taken from the
 
wells is many times greater than the acidity of the drain

~ age ditch water and tends to be highest near the center
 
I of the site, from GW-2 to GW-4. Infiltration of contami

nated groundwater into the East Drainage Ditch is probably
 
—	 responsible for the measured increases in acidity of
 
1	 between 5 and 25 in the drainage ditch water as it flows
 

from SS-1 to SS-16.
 

T	 5.4.1.3 Sulfate
 

A plot of sulfate concentration in the
 
—	 water along the east boundary of Stepan's property is
 
f	 shown in Fig. 16. All sulfate concentrations are expressed
 

in mg/ i as
 

I	 Figure 16 shows that sulfate concentration in the
 
East Drainage Ditch water varied between 12 and 37 at
 

__ SS-1 and varied between 240 and 700 at SS-7 for all of
 
7 the sampling times. Therefore, there was a consistent
 
» increase in the concentration of sulfate in the East
 

Drainage Ditch water as it flowed from the northern end
 
— to the southern end of Stepan's property. A large portion
 
J of this increase was due to discharges from the Outlet
 

Channel, the largest increase in sulfate concentration
 
_ from these discharges being 420 on March 15, 1978.
 

I
 

r
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Figure 16 shows that sulfate concentration in the
 
groundwater taken from wells along Stepan's east boundary
 
is much greater than the sulfate concentration in water
 
of the East Drainage Ditch. Groundwater concentrations
 
are lowest for GW-1 and GW-2 and tend to be high for
 
GW-3, GW-4 and GW-5. Infiltration of contaminated
 
groundwater into the East Drainage Ditch is most likely
 
responsible for measured increases in sulfate concentra
tion of between 42 and 133 in the drainage ditch water
 
as it flows from SS-1 to SS-16.
 

5.4.1.4 Chloride
 

A plot of chloride concentration in the
 
water along the east boundary of Stepan's property is
 
shown in Fig. 17. All chloride concentrations are
 
expressed in mg/i as Cl~.
 

Figure 17 shows that chloride concentration in the
 
East Drainage Ditch water varied between 37 and 200 at
 
SS-1 and varied between 185 and 400 at SS-7 for all of
 
the sampling times. On the average, for each sampling
 
time, there was a five-fold increase in chloride con
centration in the ditch water as it flowed from SS-1
 
to SS-7. The largest portion of this increase was due
 
to discharges from the Outlet Channel, the largest in
crease in chloride concentration from these discharges
 
being 180 on March 15, 1978.
 

Figure 17 shows that the chloride concentration
 
in the groundwater taken from wells along Stepan's
 
east boundary is always greater than the chloride con
centration in water of the East Drainage Ditch. However,
 
there has been a trend from November 11, 1977 to April 10,
 
1978 for the chloride concentration in the groundwater
 
to decrease; on April 10 the chloride concentration in
 
the groundwater and surface water were similar. Infil
tration of contaminated groundwater into the East
 

 Drainage Ditch is probably responsible for the measured
 
increases in chloride concentration of between 33 and 100
 
in the drainage ditch water as it flows from SS-1 to
 

 SS-16.
 

5.4.1.5 Ammonia
 

A plot of ammonia concentration in the
 
water along the east boundary of Stepan's property is
 
shown in Fig. 18. All ammonia concentrations are ex
pressed in mg/£ as NH.C1.
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I
 Figure 18 shows that ammonia concentration in
 
the East Drainage Ditch water varied between 0.5 and
 

I
 
7 at SS-1 and varied between 270 and 780 at SS-7 for
 
all of the sampling times. Therefore, there was a
 
consistent increase in the concentration of ammonia
 
in the East Drainage Ditch water as it flowed from the
 
northern end to the southern end of Stepan's property.
 

I The most significant cause of this increase was the
 
\ discharge from the Outlet Channel which increased the
 

ammonia concentration of the ditch water by at least
 
245 each sampling time.
 

I Figure 18 shows that the ammonia concentration
 
_ in the groundwater taken from wells along Stepan's
 
i east boundary is consistently greater than the ammonia
 

I concentration in water of the East Drainage Ditch. GW-1
 
_ consistently has the lowest ammonia concentration of
 
~ the wells along the east property boundary. The ammonia
 
I concentration tends to increase from GW-2 to GW-4 and
 

then drops at GW-5. Infiltration of contaminated
 
—	 groundwater into the East Drainage Ditch is probably
 
\ responsible for the measured increases in ammonia con

centration of between 24 and 61 in the drainage ditch
 
_ water as it flows from SS-1 to SS-16.
 

'	 5.4.1.6 Dissolved Solids
 

~ A plot of dissolved solids concentration
 
I in the water along the east boundary of Stepan's property
 

is shown in Fig. 19. All dissolved solids concentrations
 
—	 are expressed in mg/H as CaCO.,.
 
1
 

Figure 19 shows that dissolved solids concentra
__ tion in the East Drainage Ditch water varied between 81
 

and 130 at SS-1 and varied between 405 and 775 at SS-7
 >	 for all of the sampling times. Therefore, there was a
 
consistent increase in the concentration of dissolved
 
solids in the East Drainage Ditch water as it flowed
 

I from the northern end to the southern end of Stepan's
 
property. This increase was partly due to the discharges
 

_ from the Outlet Channel which caused increases in con
•	 centration as high as about 650.
 

Figure 19 shows that the dissolved solids con
"I centration in the groundwater taken from wells along
 
1 Stepan's east boundary is consistently greater than the
 

dissolved solids concentration in water of the East
 
— Drainage Ditch. Dissolved solids concentration in the
 
| groundwater is generally lowest at GW-1 and GW-2 and
 

1
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tends to increase in GW-3, GW-4, and GW-5. Infiltra
tion of contaminated groundwater into the East Drainage
 
Ditch is probably responsible for the measured increases
 
in dissolved solids concentration of between 55 and 104
 
in the drainage ditch water as it flows from SS-1 to
 
SS-16.
 

1
 5.4.1.7 Summary
 

This section summarizes the trends
 
— observed from analytical results of surface water and
 
1 groundwater samples along the east boundary of Stepan's
 

property, i.e., the East Drainage Ditch samples and
 
_ groundwater samples from GW-1 to GW-5. These analytical
 
I results have been plotted for each water quality para

meter in Figs. 14 through 19.
 

~~	 These figures show that water in the East Drainage
 I » Ditch becomes more contaminated as it passes from Stepan's
 
north property line to Stepan's south property line.
 
The major cause for this contamination is the discharge
 

} into the East Drainage Ditch from the Outlet Channel.
 
In addition, Figs. 15 through 19 show that water in the
 

_ East Drainage Ditch gradually becomes more contaminated
 
I as it flows from Stepan's north property line to the
 
1 Outlet Channel (SS-1 to SS-16). Figure 14 shows that pH
 

of water in the East Drainage Ditch remains either un
~I changed or becomes slightly more neutral from SS-1 to
 
I SS-16.
 

—	 The gradual change in water quality from SS-1 to
 
I SS-16 can be attributed to groundwater infiltration into
 

the East Drainage Ditch. Concentrations of all parameters,
 
__ except pH, in the groundwater are considerably higher than
 

concentrations in the East Drainage Ditch water as shown
 I	 by Figs. 14 through 19. Therefore, a small amount of
 
groundwater flow into the ditch can noticeably raise the
 
chemical concentrations in the ditch water.
 

On the basis of groundwater elevation measurements
 
_ and surface water elevation measurements, it has been
 
I concluded that groundwater from the Stepan property flows
 

into the East .Drainage Ditch (see Section 4.3.1). An
 
attempt was made to determine the quantity of flow in
 

T the East Drainage Ditch caused by groundwater flow into
 
I the ditch. n̂ accurate determination of this quantity
 

could not be determined for the following reasons:
 

| 1) Based on in situ permeability measurements
 
and the assumed hydraulic gradient, the
 

_ quantity of groundwater flow is small.
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2) The flow of water in the East Drainage
 
j.	 Ditch was too small to measure accurately;
 

hence the difference in flow at the north
 
and south boundaries could not be used to
 

J	 estimate the groundwater flow.
 

I	 5.4.2 Outlet Channel
 

The increase in contamination of water in the East
 
Drainage Ditch from Stepan's north property line to Stepan's
 

j. south property line (SS-1 to SS-7) is mainly due to discharges
 
into the ditch from the Outlet Channel.
 

| Figure 21 shows the major drainage-ways upstream of the
 
Outlet Channel and the surface sampling stations on these
 
drainage ways. To trace sources of pollution upstream of the
 

. Outlet Channel,	 the ammonia concentrations of water upstream
 
1- of the Outlet Channel on April 10, 1978 were considered (these
 

ammonia concentrations are given in Table 11). The ammonia
 
concentrations, expressed in mg/Jl as NH^Cl, are shown on
 

| Fig. 21 next	 to the appropriate surface sampling stations.
 

The sampling locations farthest upstream of the Outlet
 
j Channel are the Headwall on the West Drainage Ditch (SS-10)
 
*- and the West Pond (SS-15) which is west of the Stepan property
 

line. These two locations show relatively lov; concentrations
 
of ammonia.
 

Water flows from the West Pond to SS-12 on Stepan's
 
property. Sampling Station SS-12 is just inside the Stepan
 

I property line about 300 ft downstream of the West Pond. In
 
this distance, the ammonia concentration increases from 3
 
at SS-15 near the West Pond to 550 at SS-12, which is believed
 

I to be caused by contaminated groundwater infiltrating into the
 
*- drainage ditch downstream of SS-15. In Section 4.3.2, it
 

was established that the elevation of the groundwater in the
 
area of SS-12 was higher than the elevation of the drainage
 

[_ ditch water, and hence groundwater infiltration into the
 
ditch near SS-12 does occur. The groundwater well in this
 
area (GW-11) typically has verv high concentrations of
 

( ammonia.
 

Water flows from SS-12 to the junction of the North and
 
i South Drainage Ditches. At this junction, part of the water
 
J— flows into the North Drainage Ditch and part flows into the
 

South Drainage Ditch. As water flows from SS-12 to a point
 
200 ft downstream on the South Drainage Ditch (SS-14), the
 

|_ ammonia concentration increases from 556 to 630. This increase
 
is probably due to infiltration of contaminated groundwater
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into the drainage ditch. As water flows from SS-14 to SS-13
 

| in the South Drainage Ditch, it decreases in ammonia concen
' tration from 630 to 100. This decrease in ammonia concentra
_ tion is unexplained but may be due to dilution from relatively
 
I uncontaminated water entering the South Drainage Ditch from (1)
 

small surface drainage-ways not shown on Fig. 2 and/or (2) less
 
__	 contaminated groundwater.
 

*	 Water flows in the West Drainage Ditch from the Headwall
 
(SS-10) to a culvert (SS-11). In this distance, the ammonia
 

- concentration increases from 10 to 180. This increase is
 
\	 believed to be caused by infiltration of contaminated ground

water into the drainage ditch.
 

I Water flows from the West Drainage Ditch into the North
 
Drainage Ditch. The water flowing into the North Drainage
 
Ditch is a combination of water originating at the Headwall
 

~1 (SS-10) and the West Pond (SS-15) plus any groundwater which
 
I infiltrated into the drainage ditches leading up to North
 

Drainage Ditch.
 

I As water flows in the North Drainage Ditch, contaminated
 
groundwater infiltrates into it and causes the ammonia con

__ centration of the water to increase. Discharges from the
 
j Center Pond into the North Drainage Ditch have very high con-

J centrations of ammonia (about 1,050). These discharges
 

probably increase the ammonia concentration in the North
 
~ Drainage Ditch water substantially. At the downstream end
 
I of the North Drainage Ditch (SS-8), the ammonia concentration
 

of the water is 490.
 

I Finally, the North and South Drainage Ditches merge to
 
form the Outlet Channel which has an ammonia concentration of
 

-	 425

-	 In summary, it is believed that high chemical concentra
tions in the Outlet Channel water are primarily due to infil

~- tration of contaminated groundwater into the surface drainage
| ways leading to the Outlet Channel.
 

I
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I
 6. LAGOONS
 

I
 
Information on the design and construction of the lined
 

lagoons at Stepan Chemical Company has been difficult to
 
obtain because of the lack of documentation. This chapter is
 
intended to (1) provide information on the lagoons made avail
able to GEI, (2) document observations made by GEI of the
 

I lagoon performance, and (3) arrive at conclusions of the
 
' liner integrity.
 

J Construction of Lagoon 1 was completed in January 1972,
 
and construction of Lagoon 2 was completed sometime in 1973.
 
Information on the lagoon design was obtained from two drawings,
 

•	 both entitled "Layout Lined Disposal Area, National Polychemicals,
 
*	 Inc., Wilmington, Mass.," by Dana F. Perkins and Sons, Inc.,
 
1 dated September 2, 1971 and June 28, 1973. These drawings
 
- show that the lagoons were to be constructed at the location
 
I	 of the former "acid pits" (see Fig. 2). The bottoms of the
 

liners were to be placed on natural ground and the sides of
 
- the liners were to be placed on either natural ground or a
 
| fill layer. The drawings show that a polyvinyl chloride (PVC)
 

liner was to be used for Lagoon 1; no mention of liner type
 
was given for Lagoon 2. The liner type was determined to be
 

"7	 PVC for both lagoons through discussions with Stepan Chemical
 
« Company personnel. The thickness of the liners was measured
 

in the field by GEI (at an exposed portion) and found to be
 
-	 0.020 in. (20 mil) thick. The design drawings indicate that
 
| the liners were to be exposed at the ground surface and that
 

no protective layer was to be placed on top of the liner sides
 
__ or bottom. Field observations by GEI confirm that the lagoon
 
-	 liners are exposed at the surface and that exposed portions
 
-	 are in varying degrees of deterioration. Tears and holes in
 

portions of the liners exposed at the ground surface have been
 
~ observed.
 

The manufacturer of the PVC liners was determined from
 
Stepan personnel to be Firestone Coated Fabric Co. Firestone
 

J personnel indicated that they no longer sell liners of the
 
type used at Stepan Chemical Company. Firestone could not
 

_ provide GEI with specific information on the PVC liners installed
 
- at Stepan. Stepan personnel indicated that construction of
 
' Lagoon 1 was inspected by a representative of Firestone but
 

that no construction records for the lagoon could be found.
 
~ According to Stepan personnel, the liners were placed on natural
 
I ground which had been cleared of large stones. According to
 

Dana F. Perkins and Sons, Inc. personnel, the groundwater table
 
_ was lowered to allow construction of the lagoons in a dry
 
| excavation. The details of the dewatering system and ground

water elevation records during construction could not be found.
 

\
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~_ It is believed that the capability of the lagoon liners 
I to act as a barrier between stored wastes and the groundwater 

has greatly diminished since the tine the liners were installed. 
— This conclusion was made on the basis of the follov;ing: 

1. Presently, PVC liners are not recommended for 
use on critical facilities. Rather, they are 

• recommended for temporary installations, farm 
• ponds, shallow lakes and related facilities. 

The performance of PVC liners for retaining 
— heavily polluted liquids has been poor. 

2. PVC liners should be covered with a soil layer 
_ or roof to prevent damage due to weathering. 
I In particular, exposure of a PVC liner to the 

sun will cause serious degradation of the liner. 
The liners at Stepan do not have covers and are 

*T exposed at the surface. Tears and holes have 
1 been observed in the exposed liners. 

— 3. PVC liners should be placed on a prepared sand 
| bed to prevent large particles in the natural 

soil from puncturing the liner. According to 
_ design drawings, the PVC liners at Stepan were 
j not placed on a prepared sand bed. 

4. PVC liners are not recommended for storing 
Y liquids having a high pH. Exposure of a PVC 
I liner to high pH will cause the chemical 

reactions which created the PVC to reverse 
— and the liner will eventually disintegrate. 
I The sludge stored in Lagoon 1 was sampled for 

this study, and it had a pH greater than 10. 
__ Because the liners have been in operation for 
"~ 5 to 7 years, it is possible that serious 
| disintegration of the liner has occurred due 

to storage of highly basic material. 

| 5. The clamshell used to remove sludge from the 
liners may have inadvertently punctured the 

_ liners. 

I 

r 
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"I
 7. CONCLUSIONS AND RECOMMENDATIONS
 

1
 
7.1 Conclusions
 

The primary source of contamination of water in the East
 
Drainage Ditch as it flows adjacent to the Stepan property and
 

". the P.&M railroad tracks is water from the Outlet Channel which drains
 
1 much of the Stepan property. The secondary source of contami

nation to the East Drainage Ditch is infiltration of ground
- water into the East Drainage Ditch from the Stepan property.
 

The relative contribution of each of these sources may
 
_ be seen in the following table which summarizes the water
 

quality measured in the East Drainage Ditch at SS-1 "upstream"
 1 of the Stepan property, SS-16 just upstream of its confluence
 
with the Outlet Channel, SS-6 just downstream of the Outlet
 

-~ Channel, and SS-7 which represents the quality of water leaving
 
f the site.
 

_ Parameter SS-1 SS-16 SS-6 SS-7
 

pH 5.5-6.5 5-7-5.8 5.4-6.4 5.6-6.3
 

7 Acidity 30 - 59 35 - 50 70 - 214 80 - 177
 
l (mg/£ as CaCO.,)
 

Sulfate _2 12 - 37 55 - 100 240 - 650 240 - 700
 
| (mg/£ as S04 )
 

Chloride _ 37 - 200 70 - 115 185 - 450 185 - 425
 
I (mg/i as Cl~)
 

Ammonia 0.5 - 7 30-40 285 - 800 270 - 780
 
T (mg/£ as NH4C1)
 

Dissolved Solids 81 - 130 136 - 218 450 - 775 405 - 775
 
— (mg/£ as CaCO,)
 

— The primary cause of contaminated water in drainage ditches
 
| upstream of the Outlet Channel is believed to be the infiltra

tion of contaminated groundwater into the drainage ditches.
 
_ It is believed that contaminated groundwater results from leak-

I age of the present treatment lagoons and remnant effects of
 

the former "acid pits." In addition, spillage of chemicals on
 
the ground surface of Stepan's property probably contribute
 

r to groundwater and surface water contamination.
 

T
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~"j	 The Massachusetts Division of Water Pollution Control
 
I (MDWPC) has established that the Fast Drainage Ditch is a
 

Class 3 waterway. According to the "Massachusetts Water Quality
 
Standards" effective September 21, 1978, Class B waters shall
 

I have a pH "in the range of 6.5-8.0 standard units and not more
 
i than 0.2 units outside of the naturally occurring range."
 

f The measured pH of water in the East Drainage Ditch near
 
' Stepan's northern boundary (SS-1) has ranged from 5.5 to 6.5
 

and the pH of water in the East Drainage Ditch near Stepan's
 
~. southern boundary (SS-7) has ranged from 5.6 to 6.3. The range
 
• of the pH of the water leaving the southern boundary of the
 

Stepan property is nearly the same as the range of the pH of
 
— the water entering the northern boundary of the Stepan property.
 

The Class B water quality for waters in the East Drainage
 
__ Ditch with respect to acidity, sulfate, chloride, ammonia, and
 
•	 dissolved solids were not available at the time of publication.
 

7.2 Recommendations
 

( Recommendations are based on the requirement of the
 
Massachusetts Division of Water Pollution Control to achieve
 

__ Class 3 water quality in the East Drainage Ditch. The Division
 
| has not established standards for groundwater quality.
 

If necessary, water in the East Drainage Ditch could be
 
~« treated to achieve Class B water quality. This solution would
 
1 be very costly because of the requirement to build a treatment
 

facility to handle large volumes of water and would not eliminate
 
— the source of the pollution. '
 

Determination of the source of the low pH measurements in
 
^ the ditch water at SS-1 was not included in the scope of this
 
I investigation. It is recommended that a study be made to deter
•	 mine the cause of low pH in the ditch water at SS-1.
 

-T	 The major sources of the acidity, sulfate, chloride, ammonia,
 
I and dissolved solids concentrations in the East Drainage Ditch
 

water downstream of SS-1 are believed to be leakage from the
 
existing lagoons and remnant contamination from the former
 

I "acid pits." The lagoons could be eliminated as a source of
 
pollution by either (1) redesigning the lagoons with a high
 

_ factor of safety against leakage or (2) developing a waste treat-

i ment system which does not require the use of lagoons.
 

Remnant contamination from the former "acid pits" is a
 
— difficult pollution source to eliminate. It nay be possible
 
I by overexcavation in the area of the former "acid pits" to
 

remove the most highly contaminated soils. However, this
 
_ solution would be very costly because of the large excavation
 
t	 volumes required and necessity to decontaminate the excavated
 

material.
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1
 Remnant contamination from the former "acid pits" could
 
be partially controlled by surrounding the contaminated area
 

1
 
with an impervious cutoff wall. The most economical cutoff
 
wall would probably consist of a bentonite-soil mixture and
 
would require the use of a bentonite resistant to the chemical
 

1
 
attack of contaminated groundwater. The cost of this type of
 
cutoff wall is estimated to be $5 per sq ft of wall. Assuming
 
an average depth of wall of 25 ft (to bedrock surface) and a
 
total wall length of 1900 ft, the total cost of installation
 
is estimated at $225,000. The actual cost may vary from the
 
above due to uncertainties in the estimate of the average
 
depth to bedrock.
 

T
 

r
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TABLE 1 - ANALYTICAL RESULTS OF GROUNDWATER SAMPLES
 
STEPAH CHEMICAL COMPANY
 
WILMINGTON, MASSACHUSETTS
 

(1)
 
PH


Groundwater ttov 11 Dec 8 Feb 22 Mar 15 Apr 10 May 31 
Well No. Dec 9 

GW-1 6.9 6.0 6.1 5.9 5.8 -

GW-2 6.4 6.2 6.1 5.6 5.8 -

GW-3 4.6 4.5 4.7 4.1 4.1 -

GW-4 4.5 4.4 4.4 4.1 4.1 4.1 

GW-5 6.2 6.1 (2) (2) 5.7 -

GW-6 8.0 8.3 8.2 7.8 7.6 7.4 

t GW-7 4.2 4.0 4.0 3.8 3.8 3.7 

GW-8 5.5 5.8 6.1 5.7 5.8 -

I GW-10 4.7 4.4 4.4 4.0 4.2 -

GW-11 6.3 7.8 8.6 8.1 8.6 8.5 

GW-12 6.3 5.3 5.9 5.3 5.0 -

I W-101 - - - - - 3.4 

Notes: v~ 

I (1) This analysis was carried out vising the method described in 
Standard Methods for the Examination of Water and tfastewater, 
13 ed., Am. Public Health Assoc., Washington, DC, 1971. 
Specific reference is as follows: 144A pH, p. 276. 

(2) Frozen - no sample obtained. 

Geotechnical Engineers Inc. Project 77348 
June, 1978 
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TABLE 2 - ANALYTICAL RESULTS OF GRQUNDWATER SAMPLES
 
STEFAN CHEMICAL COMPANY
 
WILMINGTON, MASSACHUSETTS
 

(1)
 Acidity


mg/i as CaCO.
 

v	 1? /B
H 1977 *
 

Groundwater Nov 11 Dec 8 Feb 22 Mar 15 Apr 10
 
Well No. Dec 9
 

GW-1 144 89 104 94 100
 

GW-2 450 340 373 408 200
 

GW-3 405 450 345 269 190
 

GW-4 580 603 290 159 438
 

GW-5 248 183 (3) (3) 238
 

90(2)
 GW-6	 790 472 508 520
 

GW-7 1737 2100 1873 1990 1910
 

GW-8 468 504 391 279 205
 

GW-10 86 69 63 70 60
 

t
 GH-11 2700 1330 909 1230 90
 

I
 
GW-12 45 30 25 30 32
 

W-101
 1	 - - -  -


Notes
 

(1)	 This analysis was carried out using the method described in
 
Standard Methods for the Examination of Water and Wastewater,
 
13 ed.. Am. Public Health Assoc., Washington, DC, 1971. Specific
 
reference is as follows: 101 Acidity, p. 50; phenolphthalein
 
indicator-titration performed at room temperature.
 

(2)	 Frozen - no sample obtained.
 

(3)	 Alkalinity measurement to phenolphthalein end point using
 
method described in manual specified in note (1). Specific
 
reference is as follows: 102 Alkalinity, p. 52.
 

Project 77348
 Geotechnical Engineers Inc.
 
June, 1978
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. m
 

May 31
 

-


-


-


385
 

-


520
 

2117
 

-


-


924
 

-


7217
 



TABLE 3 - ANALYTICAL RESULTS OF GROUNDWATER SAMPLES
 
STEFAN CHEMICAL COMPANY
 
WILMINGTON, MASSACHUSETTS
 

Sulfate (1) 

mg/i as SO -2 

Groundwater MOV 11 Dec 8 Feb 22 Mar 15 Apr 10 May 31
 
Well Ho. Dec 9
 

GW-1 73 69 42 62 300 

GW-2 20 18 8 12 14
 -


GW-3 815 550 600 650 465 

GW-4 755 550 320 200 750 300
 

GW-5 390 659 (2) (2) 1000
 
-


GW-6 5750 6250 4500 4500 4000 3600
 

GW-7 7500 6250 9000 6500 6500 8200
 

GW-8 1500 2100 1850 1525 1650
 -


GW-10 8 6 12 3 7 

GW-11 5750 5000 4750 4250 3900 3300
 

GW-12 23 18 12 10 9 

W-101 - 15000
 -


Notes: I 
- - 

(1) This analysis was carried out using the method described in 
Standard Methods for the Examination of Hater and Wastewater, 
13 ed., Am. Public Health Assoc., Washington, DC, 1971. ! 
Specific reference is as follows:

p. 334.
 

(2) Frozen - no sample obtained.
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TABLE 4 - ANALYTICAL RESULTS OF GROUNDWATER SAMPLES
 
S7EPAII CHEMICAL COMPANY
 
WILMINGTON, MASSACHUSETTS
 

Chloride (1)
 

mg/fc as Cl
 

•1977- 1978
 

Groundwater NOV 11 Dec 8 Feb 22 Mar 15 Apr 10 May 31
 
Well Ife. Dec 9
 

GW-1 525 600 375 300 130
 -


GW-2 300 230 250 200 200 

GW-3 2500 600 225 200 80
 -


GW-4 2500 1600 750 165 160 450
 

GW-5 1000 600 (2) (2) 500
 -


GW-6 6500 5250 2500 2000 2125 2250
 

GW-7 5750 8000 4250 3500 4000 4500
 

GW-0 1500 1150 850 500 400 

GW-10 100 30 10 10 13 

GW-11 5500 7000 4500 3750 4125 5000
 

GW-12 300 25 22 20 20 

W-101 - - 3500
 -


Notes:
 

(1) This analysis was carried out using the method described in
 
Standard Methods for the Examination of Water and tfastewater,
 
13 ed., Am. Public Health Assoc., Washington, DC, 1971.
 
Specific reference is as follows: 112B Mercuric Nitrate Method,
 
p. 97.
 

(2) Frozen - no sample obtained.
 

Geotechnical Engineers Inc. Project 77348
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TABLE 5- ANALYTICAL RESULTS OF GROUNDWATER SAMPLES
 

STEFAN CHEMICAL COMPANY
 f
 
WILMINGTON, MASSACHUSETTS
 

I Ammonia (1)
 

mg/J, as NH Cl
 

I
 

Groundwater Nov 11 Dec 8 Feb 22 Mar 15 Apr 10 May 31
 
Well No. Dec 9
 

GW-1 6.6 5.6 15 10 46.5 

GW-2 180 230 190 180 115 

GW-3 85 350 230 340 195 

GW-4 720 1250 280 170 490 210
 

GW-5 67 430 (2) (2) 200 

GW-6 6000 67000<3) 6000 2800 4000 3200
 

GW-7 7000 1050 7200 4700 5100 4300
 

I GW-8 850 2300 1300 1100 1000 

GW-10 1.7 1.6 0.5 0.8 0.3 

1
 
GW-11 7000 60000 (3) 8600 5400 5850 4400
 

GW-12 0.2 0.2 0.8 0.5 0.7 
I
 

W-101 - - - - 3700
 
-


I Notes;
 

(1) This analysis was carried out using the method described in
 
Standard Methods for the Examination of Water and Hastewater,
 
13 ed., An. Public Health Assoc., Washington, DC, 1971.
 
Specific reference is as follows: 132C Phenate Method, p. 232.
 

(2) Frozen - no sample obtained.
 

(3) This measurement was checked by repeating the analysis.
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TABLE 6 - ANALYTICAL RESULTS OF GROUNDWA7ER SAMPLES
 
I	 STEFAN CHEMICAL COMPANY
 

WILMINGTON, tlASSACHUSETTS
 

1	 (1)
 Dissolved Solids
 

mg/J. as CaCO,
 
I
 

•* iy// »
 

1
 Groundwater Nov 11 Nov 11 Dec 8 Feb 22 Mar 15 Apr 10
 
Well No. A<2) B<2) Dec 9
 

GW-1 810	 378 328 328 389
 
-


GW-2 660	 306 307 343 240
 
-


GW-3 3940 658 638 549 556 425
 

GW-4 6320 1440 1409 618 328 1303
 

GW-5 1940 502 749 (3) (3) 1300
 

GW-6 26470 6850 6971 5217 4887 4533
 

GW-7 31100	 7986 7987 6764 6764
 
-


I	 GW-8 7060 - 2479 1571 1481 1696
 

CM- 10 320 - 79 13.5 46 38
 
I
 

GW-11 25600 - 7032 7336 6076 6971
 

GW-12 3900 39 45 33.8 40 40
 I
 
W-101 -	 - - -


I Notes:
 

-


(1)	 This analysis was carried out using the method described in
 
Standard Methods for the Examination of Water and Wastewater
 V
 13 ed.f Am. Public Health Assoc., Washington, DC, 1971.
 
Specific reference is as follows: 226 Specific Conductance,
 
p. 550. Specific conductance was? converted to mq/8, as CaCO
 

f	 using a conversion table in Hach Methods Manual, 8 ed.,
 
Hach Chemical Company, Ames, Iowa, 1972.
 

(2)	 Results in Column A were obtained using a method described in
 
Standard Methods for the Examination of Mater and Wastewater
 
Specific reference is as follows: 224E Dissolved Matter, p. 539.
 
Results in Column B were obtained using the method referred to
 
in note (1).
 

(3)	 Frozen - no sample obtained.
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May	 31
 

-


-


-


790
 

-


4900
 

8560
 

-


-


7400
 

-


7700
 



TABLE 7 - ANALYTICAL RESULTS OF SURFACE WATER SAMPLES
 
STEPAH CHEMICAL COMPANY
 
WILMINGTON, MASSACHUSETTS
 

(1)
 
PH
 

Apr 10
 

5.5
 

-

5.8
 

5.9
 

6.7
 

6.1
 

6.1
 

6.8
 

5.2
 

8.4
 

7.7
 

4.1
 

4.0
 

4.2
 

4.4
 

5.8
 

-


Surface
 
Sampling
 
Station No.
 

SS-1
 

SS-2
 

SS-3
 

SS-4
 

SS-5
 

SS-6
 

SS-7
 

SS-8
 

SS-9
 

SS-10
 

SS-11
 

SS-12
 

SS-13
 

SS-14
 

SS-15
 

SS-16
 

SS-17
 

Dec 8
 

6.3
 

6.3
 

6.1
 

6.3
 

4.9
 

5.7
 

5.8
 

4.9
 

(2)
 

6.2
 

6.2
 

4.4
 

-


-


-

-


-


Jan 19
 

6.5
 

6.4
 

6.4
 

6.5
 

5.1
 

5.6
 

5.8
 

(2)
 

(2)
 

7.1
 

7.3
 

4.7
 

(2)
 

(2)
 

(2)
 

-


-


Feb 21
 

6.2
 

6.3
 

6.2
 

(2)
 

(2)
 

6.4
 

6.3
 

(2)
 

(2)
 

9.8
 

9.4
 

4.6
 

(2)
 

(2)
 

(2)
 

-


-


Mar 15
 

5.7
 

-

5.7
 

5.7
 

4.9
 

5.4
 

5.6
 

5.5
 

(2)
 

8.1
 

6.5
 

4.2
 

(2)
 

(2)
 

5.3
 

5.7
 

6.1
 

Notes: 

(1) This analysis was carried out using the method described in 
Standard Methods for the Examination of Water and ffastewater, 
13 ed., Am. Public Health Assoc., Washington, DC, 1971. 
Specific reference is as follows: 144A pH, p. 276. 

(2) Frozen  no sample obtained. 

Geotechnical Engineers Inc. Project 77348 
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TABLE 8 - ANALYTICAL RESULTS OF SURFACE WATER SAMPLES
 
STEPAN CHEMICAL COMPANY
 
WILMINGTON, MASSACHUSETTS
 

Acidity (1)
 

mg/2. as CaCO
 

Surface Dec 8 Jan 19 Feb 21 Mar 15 Apr 10 
Sampling 
Station No. 

SS-1 44.5 37.5 59.0 29.8 42.5 

SS-2 44.5 40.0 54.5 - -

SS-3 64.2 55.0 59.0 37.3 45.0 

SS-4 69.2 42.5 (2) 39.8 62.5 

SS-5 222 230 (2) 194 100 

SS-6 143 110 214 129 70.0 

SS-7 103 105 177 104 80.0 

SS-8 321 (2) (2) 124 120 

SS-9 (2) (2) (2) (2) 143 

SS-10 14.8 10.0 100(3) 9.9 5.0 

SS-11 54.3 60.0 175(3) 39.8 30.0 

SS-12 19.5 400 909 388 200 

SS-13 - (2) (2) (2) 80.0 . 

SS-14 - (2) (2) (2) 30.0 

SS-15 - (2) (2) 39.8 17.5 

SS-16 -
- - 34.8 50.0 

SS-17 - -
- 24.9 

-

This analysis was carried out using the method described in
 
Standard Methods for the Examination of Water and tfastewater,
 
13 ed., Am. Public Health Assoc., Washington, DC, 1971. Specific
 
reference is as follows: 101 Acidity, p. 50; phenolphthalein
 
indicator-titration performed at room temperature.
 

(2)	 Alkalinity measurement to phenolphthalein end point using method
 
described in manual specified in note (1). Specific reference
 
is as follows: 102 Alkalinity, p. 52.
 

(3)	 Frozen - no sample obtained.
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TABLE 9 - ANALYTICAL RESULTS OF SURFACE WATER SAMPLES
 
STEFAN CHEMICAL COMPANY
 
WILMINGTON, MASSACHUSETTS
 

(1)
 Sulfate
 

-2
 
ng/K as SO
 

Surface Dec 8 Jan 19 Feb 21 Mar 15 Apr 10
 
Sampling
 
Station No.
 

SS-1 37 33 15 12 18
 

SS-2 43 27 22 -

SS-3 64 30 32 14 28
 

SS-4 170 75 (2) 42 80
 

SS-5 675 725 (2) 800 500
 

SS-6 475 450 650 475 240
 

SS-7 470 440 700 425 240
 

SS-8 750 (2) (2) 900 600
 

SS-9 (2) (2) (2) (2) 1200
 

SS-10 25 32 17 48 28
 

SS-11 260 110 60 165 155
 

SS-12 2050 1000 3250 800 700
 

SS-13 - (2) (2) (2) 360
 

SS-14 (2) (2) (2) 900
 -

SS-15 - (2) (2) 5 11
 

SS-16 - - - 55 100
 

SS-17 - 10 

Notes;
 

(1) This analysis was carried out using the method described in
 
Standard Methods for the Examination of Water and tfastewater,
 
13 ed., Am. Public Health Assoc., Washington, DC, 1971.
 
Specific reference is as follows: 156C Turbidimetric Method,
 
p. 334.
 

(2) Frozen - no sample obtained.
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TABLE 10 - ANALYTICAL RESULTS OF SURFACE WATER SAMPLES
 
STEPAN CHEMICAL COMPANY
 
WILMINGTON, MASSACHUSETTS
 

Chloride (1)
 

mg/i as Cl
 

Surface Dec 8 Jan 19 Feb 21 Mar 15 Apr 10 
Sampling 
Station NO. 

SS-1 200 50 50 37 60 

SS-2 220 62 75 - -
SS-3 250 75 100 52 80 

SS-4 300 87 (2) 55 110 

SS-5 750 350 (2) 325 300 

SS-6 450 225 450 250 185 

SS-7 400 220 425 200 185 

SS-8 825 (2) (2) 350 300 

SS-9 (2) (2) (2) (2) 700 

SS-10 150 110 100 138 75 

SS-11 330 175 150 125 140 

SS-12 800 400 975 400 400 

SS-13 - (2) (2) (2) 140 

SS-14 - (2) (2) (2) 350 

SS-15 - (2) (2) 15 37 

SS-16 - - -
70 115 

SS-17 - - 50 -
-

Notes;
 

(1) This analysis was carried out using the method described in
 
Standard Methods for the Examination of Water and Wastewater,
 
13 ed., Am. Public Health Assoc., Washington, DC, 1971.
 
Specific reference is as follows: 112B Mercuric Nitrate Method,
 
p. 97.
 

(2) Frozen - no sample obtained.
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.TABLE 11 - ANALYTICAL RESULTS OF SURFACE WATER SAMPLES
 
STEFAN CHEMICAL COMPANY
 
WILMINGTON, MASSACHUSETTS
 

Ammonia 

mg/i as NH Cl 

I 
h-1977 1978 

I Surface Dec 8 Jan 19 Feb 19 Mar 15 Apr 10 
Sampling
 
Station No.
 

I SS-1 1.8 1.5 1.8 0.5 7 

SS-2 3.0 1.5 2.8  -

SS-3 27 16 18 95 9
 

SS-4 63 25 (2) 25 36
 

SS-5 560 1040 (2) 520 425
 

SS-6 430 440 800 350 285
 

SS-7 340 380 780 380 270
 

SS-8 600 (2) (2) 520 490
 

SS-9 (2) (2) (2) (2) 1050
 

SS-10 6.0 34 110 150 10
 

SS-11 460 160 380 290 180
 

SS-12 800 1200 1700 900 550
 

SS-13 - (2) (2) (2) 100
 

SS-14 - (2) (2) (2) 630
 I 
SS-15 (2) (2) 3 3
 -

SS-16 - - 30 40
 

-
I 
SS-17 - - 43
 -
 -


I 
Notes; 

(1) This analysis was carried out using the method described in 
i Standard Methods for the Examination of Water and Waste/water, 

13 ed., Am. Public Health Assoc., Washington, DC, 1971.
 
Specific reference is as follows: 132C Phenate Method, p. 232.
 

\ 
(2) Frozen - no sample obtained.
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TABLE 12 - ANALYTICAL RESULTS OF SURFACE WATER SAMPLES
 
STEFAN CHEMICAL COMPANY
 
WILMINGTON, MASSACHUSETTS
 

(1)
 Dissolved Solids
 

as CaCO
 

I
 

1
 

I
 

Surface
 
Sampling
 
Station No.
 

SS-1
 

SS-2
 

SS-3
 

SS-4
 

SS-5
 

SS-6
 

SS-7
 

SS-8
 

SS-9
 

SS-10
 

SS-11
 

SS-12
 

SS-13
 

SS-14
 

SS-15
 

SS-16
 

SS-17
 

Dec 8
 

114
 

120
 

150
 

218
 

999
 

563
 

512
 

1178
 

(2)
 

124
 

240
 

1922
 

-


-

-


-


-


Jan 19
 

106
 

101
 

125
 

165
 

945
 

538
 

515
 

(2)
 

(2)
 

152
 

302
 

1160
 

(2)
 

(2)
 

(2)
 

-


-


Feb 21
 

94
 

81
 

112
 

(2)
 

(2)
 

775
 

775
 

(2)
 

(2)
 

122
 

285
 

2327
 

(2)
 

(2)
 

(2)
 

-


-


Mar 15
 

81
 

-


82
 

116
 

770
 

597
 

605
 

927
 

(2)
 

238
 

328
 

1035
 

(2)
 

(2)
 

47
 

136
 

86
 

Apr 10
 

130
 

-


144
 

231
 

775
 

450
 

405
 

892
 

1581
 

141
 

310
 

749
 

481 ,
 

1106
 

41
 

218
 

-


This analysis was carried out using the method described in
 
Standard Methods for the Examination of Water and tfastewater,
 
13 ed., Am. Public Health Assoc., Washington, DC, 1971.
 
Specific reference is as follows: 226 Specific Conductance,
 
p. 550. Specific conductance was converted to mg/i as CaCO
 
using a conversion table in Hach Methods Manual, 8 ed.,
 
Hach Chemical Company, Ames, Iowa, 1972.
 

(2) Frozen - no sample- obtained.
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TABLE 13 - AVERAGE ANALYTICAL RESULTS OF
 
GROUNDWATER SAMPLES FOR SAMPLING 
PERIOD NOV. 11, 1977 TO APRIL 10, 1978 
STEFAN CHEMICAL COMPANY 
WILMINGTON, MASSACHUSETTS 

(1) 

Groundwater 
Hell No. PH 

Acidity 
mg/fc 

as CaCO3 

Sulfate 
mg/i_2 

as SO.
4 

Chloride 
mg/i 
as Cl 

Ammonia 
mg/fc 

as NH.C1
4 

Dissolved 
Solids 
nq/n 

as Ca(X>3 

GW-1 6.1 106 109 386 17 356 

GW-2 6.0 354 14 236 179 299 

GW-3 4.4 232 616 721 240 565 

GW-4 4.3 414 515 1035 582 1020 

GM-5 6.0 223 683 700 232 850 

GW-6 8.Q 572 5000 3675 17160 5692 

GW-7 4.0 1922 7150 5100 5010 7375 

1 GW-8 5.8 369 1725 880 1310 1807 

I 

GW-10 

GW-11 

4.3 

7.9 

70 

1252 

7 

4730 

33 

4975 

1 

17370 

44 

6854 

1 
GW-12 

w-ioi(2) 
5.5 

3.4 

32 

6928 

14 

15000 

77 

3500 

1 

3700 

40 

7700 

I 

ft 

Notes: (1) Refer to Note (1) of Tables 1 through 6 for methods of analysis. 

(2) W-101 sampled on May 31, 1978 only. 

f 

I 

Geotechnical Engineers Inc. Project 77348 
June, 1978 
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TABLE 14 - ANALYTICAL RESULTS
 
OF LAGOON WATER
 

Sample Acidity Sulfate Chloride Ammonia Dissolved 
PH ing/* mg/*_2 mg/£_ mg/i Solids 

as CaCO as SO.
4 

as Cl as NH.C1
4 

mg/S.3 
as CaCO 

Water from 
Lagoon 2 1.4 7217 15600 4750 4700 11000 
Taken 

May 31, 1978 

Note: Refer to Note (1) of Tables 1 through 6 for methods of analysis. 

I 

\ 

I 

7 

7 

Geotechnical Engineers Inc. Project 77348
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TABLE 15 - ANALYTICAL RESULTS
 
OF LAGOON SLUDGE
 

Sample 
PB(11 

Carbonate 
Alkalinity 

mq/i 

Bicarbonate 
Alkalinity 

mq/£ 

Sludge from 
Lagoon 1 

May 31, 1978 
10.1 10.2 6.3 

Sludge from 
Lagoon 2(2) 

May 31, 1978 
5.1 - 1.5 

Notes: (1) A washed filtered sample of sludge was dried and a 100 ng
 
aliquot was resuspended in 300 nl deionized water. The results
 
presented in this table were obtained by titration of the
 
resuspended material vs. 0.01 N HC£.
 

(2)	 This sample was taken from lined basin immediately north of
 
Lagoon 2 which contained sludge previously stored in Lagoon 2.
 

Geotechnical Engineers Inc. Project 77348
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TABLE 16 - LOCATIONS OF SURFACE SAMPLING STATIONS
 
I STEFAN CHEMICAL COMPANY
 

WILMINGTON, MASSACHUSETTS
 

_ SS-1 - Entrance of East Drainage Ditch to project site;
 
~~ near intersection of Stepan's north and east property lines.
 
I
 

SS-2 - East Drainage Ditch, north of storage tanks on Stepan's
 
— property.
 
I
 

SS-3 - East Drainage Ditch, south of storage tanks on Stepan's
 
__ property.
 

SS-4 - East Drainage Ditch, across from GW-4.
 

~~ SS-5 - Outlet Channel, a few feet from entrance of water into East
 
' Drainage Ditch.
 

— SS-6 - East Drainage Ditch, a few feet south (downstream) of
 
confluence with Outlet Channel.
 

_ SS-7 - Exit of East Drainage Ditch from project site; near inter
, section of Stepan's south and east property lines.
 

SS-8 - North Drainage Ditch, prior to entrance to Outlet Channel.
 

| SS-9 - Short channel which connects the Center Pond to the North
 
Drainage Ditch.
 

| SS-10 - pipe at Headvall (West Drainage Ditch).
 

SS-11 - West Drainage Ditch, north (upstream) of culvert under roadway.
 

I SS-12 - East (downstream) of culvert which is beneath the B&M tracks
 
along Stepan's west property line.
 

| SS-13 - South Drainage Ditch, prior to entrance to Outlet Channel.
 

_ SS-14 - South Drainage Ditch, in swampy area downstream of SS-12.
 

SS-15 - Discharge of West Pond.
 

~~ SS-16 - East Drainage Ditch, a few feet north (upstream) of confluence
 
with Outlet Channel.
 

— SS-17 - Occasional flow into West Drainage Ditch.
 
t
 

_ Note: See Fig. 2 for locations of Surface Sampling Stations.
 

Geotechnical Engineers Inc. Project 77348
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TABLE 17 - FLOW MEASUREMENTS
 
STEFAN CHEMICAL COMPANY
 
WILMINGTON, MASSACHUSETTS
 

Location of 
F L O W (cfs) Flow Measurement 

with Reference to 
Surface Sampling Feb. 21, 1978 Mar. 15, 1978 April 11, 1978 

Station 

Near SS-1 0.3 0.4 0.3 

Dear SS-5 - - 0.3 

Near SS-6 0.2 - 1.0 

M50* South - 0.7 
of SS-6 

M.501 North - 
0.6 

of SS-7 

Near SS-11 - - 0.1 

I Near SS-1 2 - 0.1 0.2 

Near SS-16 0.3 0.8 0.4 
I
 

Note: See Fig. 1 for locations of surface sampling stations.
 
All flow measurements made with Pygmy Current Meter
 I
 
manufactured by Teledyne Gurley, Troy, New York.
 

Because of the shallow water depth (3 to 12 in.) in drainage
 
I
 ditches, it was difficult to obtain accurate flow measurements
 

with the Pygmy Current Meter. The apparent decrease in flow
 
from some upstream to downstream stations may be due to inaccura-


I cies in the flow measurement.
 

I
 

Geotechnical Engineers Inc. Project 77348 
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'f~S. -M/t ;>;>• •••:;:̂  ,- -A: •••vf-/>m̂ ;.:;?rf $Mg
 

From USGS Quadrangle Map - Wilmington Quadrangle.
 

Scale: 1" = 2000'
 

Groundwater and Surface
 
Commonwealth of Massachusetts
 Water Studies LOCATION PLAN
 
Water Resources Commission
 Stepan Chemical Company STEPAN CHEMICAL COMPANY 

Geotechnical Engineers Inc. Wilmington, Massachusetts 
Winchester, Massachusetts Project 77348 June, 1978 Fig. 1 
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GROUNDWATER WELL INSTALLATION REPORT
 

Groundwater Well No.:
 

Permeability(1) :
 

« 4J
 
> "H
 
0) ̂ 
 
r-t
 u
 

- . 10 

•3.5"+
 

t
 
-•20
 

Date Installed:
 

Project No. : 77348
 

Split Spoon Blows Rec. 
Sample No. per (in.) Sample Description 

and 6" 
Location (3) (4) 

Distance from ground surface to top of protective
 
casing.
 

•̂Distance from ground surface to top of riser pipe.
 

•̂Bentonite surface seal.
 

•̂Protective casing - 2.5-in. ID, Schedule 80 PVC
 
pipe. Top of casing fitted with side-vented
 
locking cap.
 

•Groundwater level.
 

•Riser pipe - 1.5-in. ID, Schedule 80, flush-joint
 
PVC pipe.
 

•Backfill material - Standard 20/40 Ottawa sand.
 

-Top	 of pervious section.
 

•Pervious	 section - 1.5-in. ID, Schedule 80,
 
slotted flush-joint PVC pipe.
 

•Bottom of pervious section.
 

-Bottom of hole advanced with 3-in. casing.
 

-Hole advanced with open-end "A" rod (1 5/8-in. OD),
 
or split-spoon sampler (2-in. OD).
 

-Bottom of hole.
 

(1)	 Approximate horizontal soil permeability at level of pervious section
 
as determined from in situ falling head permeability test.
 

(2)	 Survey Datum - USGS Mean Sea Level = 0 ft.
 

(3)	 Blows on split-spoon sampler were from 140-lb hammer falling 30-in.
 
Standard 24-in. split-spoon sampler was used (ASTM D-1586).
 

(4) Length of sample recovered. C-269 
Geotechnical Engineers Inc. 



GROUNDWATER WELL INSTALLATION REPORT
 

Groundwater Well No.: 1 Date Installed: Oct. 26, 1977 

Permeability'1' : 2 x 10 cm/sec Project No. : 77348 

Well Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, GET 

C (N	 
Split Spoon Blows
 

•H .c ~ r

*J *-'	 Sample No. per
 

IQ 4-> 1
 
1 i *
 « 1 1 vo and 6"
 

0) —
 
.H "~ 1 " "-* Location	 1 (3)
 u J 1 . 1	 1
 

1
.87.8. m,
 ^̂ ° ¥
R̂ d
R̂ P
 ĤPI
 SS-1 H2-6-7
r
 

fl
 
1
 
1
 

y1
 

82.8.
 • 5	 
SS-2 Bs-1-1

1 •
1
 

•
SS-3 •l/12"
 
w (5) (overdrove •̂ /^12"
 

12") •1/12"
 
77. 8.. JO -	

9.0' H
 
SS-4 B2-1-1

n
1
i
 
•	 M
72.8.
 ID	 •
H
 

SS-5 •15-12
•22-65
 

,
 |j
 
1	 I
 
'
 

' :
f 

 19.5-	
I
I
 

67.8.	 u
•20 - E| J— 20.0'
 
SS-6 •48-44

21.2'
 • 100/2"
 

62.8
 25
 

Rec.
 
(in.)
 

(4)
 

17
 

5
 

6
 

9
 

9
 

6
 

Sample Description
 

SS-1
 
8̂" Brown sandy loam.
 
2̂" Light brown gravelly
 

sand.
 
M." Black medium sand
 
"V6" Light brown gravelly
 

sand.
 

SS-2
 
Top 5" - light brown fine
 
to coarse sand. Lost bottom
 
18".
 

SS-3
 
2̂" Black oraanic fine sand
 
M" Light brown fine to
 

coarse sand.
 

SS-4
 
'W" Gray-brown fine sand.
 
2̂" Black fibrous, organic
 

medium sand.
 

SS-5
 
Tan-brown sandy gravel .
 
Gravel is angular to sub-

angular and up to "M. 3/8"
 
in size.
 

SS-6
 
Coarse sand and gravel.
 
Gravel is angular and up
 
to M 3/8" in size.
 

Notes: (1), (2), (3), (4) See first page of Appendix A for additional information.
 
(5)	 Groundwater level is the average of six measurements taken from
 

November 2, 1977 to May 31, 1978.
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GROUNDWATER WELL INSTALLATION REPORT
 

Groundwater Well No.: 2	 Date Installed: Nov. 1, 1977
 

Permeability*1' : 9 x 10 cm/sec Project No. : 77348
 

Well Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, GEI
 

•Ho —
 
(TJ +•>
 

r-l
 u
 

82.6

77.6.
 

72.6

67.6.
 

JZ '

Q, UJ
 
•
 

I—1^
 

[ 2 j[
 UI
.,
ŵ
 
' •

1̂'̂ 
\ j
 

'
 

>
 

• 5 • •
 

•"•	 (5)
 

1 7.5'
 
•"i
 

•
 -9.5'
 
. JO - •" 

•
 

.•"
 

!'.
 

* 4
to
.14.5'
 

. 15 - •Ml .15.0'
Ml •


. 20•
 

Split Spoor i Blows
 
Sample No. per
 

and 6"
 
Location (3)
 .
 
SS-1 1-2-2

12
 

SS-2	 5-8-10

1
10
 

SS-3	 B-10
p.3-17
 

SS-4	 11-13
16-18
 

SS-5	 11-111
12-14
 

SS-6 [29-37
 

«
 
*
 •
 

Rec.
 
(in.)
 

(4)
 

13
 

18
 

17
 

17
 

15
 

7
 

Sample Description
 

SS-1
 
1̂" Humus.
 
VL2" Black silty fine sand
 
with roots and fibers.
 
Slight organic odor.
 

SS-2
 
Yellow-tan fine sand.
 

SS-3
 
•̂6" Gray fine sand.
 
M" Yellow medium sand.
 
'W Yellow-gray fine sand.
 

SS-4
 
Yellow-gray fine sand.
 

SS-5
 
Olive gray fine sand;
 
strong odor.
 

SS-6
 
Brown gravelly fine to
 
coarse sand.
 

*Refusal of chopping bit.
 

62.6 25. 

Notes: (1), (2), (3), (4) See first page of Appendix A for additional information. 
(5) Groundwater level is the average of seven measurements taken from 

November 2, 1977 to May 31, 1970.
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GROUNDWATER WELL INSTALLATION REPORT
 

Groundwater Well No.: 3
 

Permeability*1' 2 x 10
-4 
 cm/sec 

Well Installed by Carr-Dee Test Boring Corp.
 

C(N 

•r-t JS ~ 
4-> 4J 

*J> ~ il Q, M-l T 
4) *- a-
W 

•85.4

80.4. . 3
 

75.4.. ,0 - ?.-;-:
 

70.4. . ,5
 

65.4. .
 

Notes; (1), (2), (3), (4)


Split Spoon 
Sample No. 

and 
Location 

Blows 
per 
6" 
(3) 

Date	 Installed: Nov. 1, 1977
 

Project No. : 77348
 

Soils Described by R. Gardner, GEI
 

Rec.
 
(in.) Sample Description
 

(4)
 

16	 SS-1A
 
^6" Dark gray fine sand and
 
humus.
 
SS-1B
 15
 
'V-IO"	 Gray fine sand; slight
 
odor similar to that of
 
lagoons.
 21
 

SS-2
 
Yellow-brown fine sand;
 
slight chemical odor.
 

SS-3
 
Olive-brown silty fine sand
 

16	 SS-4A
 
"^10" Yellow-brown fine
 
sand; slight chemical odor.
 
SS-4B
 
'\-6" Gray and black mica
ceous sand and gravel.
 
Gravel is angular to sub-

rounded.
 

15
 
SS-5
 
Olive gray silty fine sandy
 
gravel. Gravel is black and
 
angular up to ̂ 1/2" in size
 
Trace of mica flakes.
 

*Drove open-ended "A" rod
 
with 200 Ib weight.
 

Refusal at 22';
 
120 blows/0.5"
 

 See first page of Appendix A for additional information.
 
(5)	 Groundwater level is the average of seven measurements taken from
 

November 2, 1977 to May 31, 1078.
 

Geotechnical Engineers Inc.
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GROUNDWATER WELL INSTALLATION REPORT
 

Groundwatcr Well No.: 4 Date Installed: Oct. 31, 1977
 
Ml —4
 

Permeability* ' : 5 x 10 cm/sec Project No. : 77348
 

Well Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, GEI
 

C <N
 
o~ Split Spoor i Blows Rec.
 
•H si^
 

Sample No. per (in.) Sample Description
 
Q. tu
 

1 and 6"
 1-44
0) — 3
 
1—( 1 in CM Location (3) (4)
 w
 

J
 L? \
^̂ •̂kC
.798 ._̂ gfl ., ^ W J
0
 w& ™AT* 1I
br
 

1 SS-1 1-1-1- 24 SS-1
 1
 
'! (5) 3̂" Humus .
11
 
', 2̂1" Olive-brown fine sand.
 1
 
.- * SS-2 1 1-5-7- 15
 1
 

1
8 SS-2
 
•̂. B
 ^6" Slightly sandy humus.
 |
 

74.8. * 9̂" Olive-brown slightly
 • 5 • j.
 
silty fine sand.
 

'', 15
 SS-3 9-121
 
16-17
 • 1
 SS-3
 

:; Light olive-brown slightly
 
— 8.0'
 '; • silty fine to very fine
 

.'. r
 sand.
 

69.8. - 10 -
• 

, SS-4
 
M 

Tan silty very fine sand.
 '•-.
 SS-4 6-29- 11
 
%

1
 
57-29
 m
*; 

J 

SS-5

I
 

ft 1̂3.0' Black angular rock frag
•
 SS-5 1.60/6" 3
 
« _ 13.5' ments up to ̂ 3/4" in size.
 h
|


64.8.. is 

59.8- • 20 

54.8 25 

Notes; (1), (2), (3), (4) See first page of Appendix A for additional information. 
(5) Groundwater level is the average of seven measurements taken from 

November 2, 1977 to May 31, 1978. 
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GROUNDWATER WELL INSTALLATION REPORT
 

Groundwater Well No.: 5


Permeability(1) : 6. x lo"3 cm/sec


Well Installed by Carr-Dee Test Boring Corp.


C <N
 

•H
« —
 
u
 

•76.3

71.3. . 5
 

66.3. . ,0
 

61.3- • 15 

56.3- -20
 

 Date Installed: Oct. 31, 1977
 

 Project No. : 77348
 

 Soils Described by R. Gardner, GEI
 

Sample Description
 

SS-1
 
Black sandy humus.
 

SS-2A
 
V7" Dark gray silty fine
 
sand; organic odor.
 
SS-2B
 
8̂" Dark gray silty fine
 
sand; no odor.
 

SS-3
 
Gray-brown slightly silty
 
fine sand.
 

SS-4
 
13	 Gray slightly silty sand
 

and gravel. Gravel is
 
angular to subangular up
 
to ̂ 3/4" in size.
 

No refusal
 

51.3 29 

Notes: (1) 
(5) 

(6) 

(2), (3), (4) See first page of Appendix A for additional information. 
Groundwater level is the average of five measurements taken from 
November 2, 1977 to May 31, 1978. Water was not ponded around surface 
casing at time of measurements. 
Prior to May 31, 1978, distance from ground surface to top of casing 
was 3.4'. Casing was removed to perform permeability test and 
replaced to present "stickup" of 3.1'. 
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GROUNDWATER WELL INSTALLATION REPORT
 

Groundwater Well No.: 6 Date Installed: Oct. 28, 1977
 

Permeability*1* : 1 x 10 cm/sec Project No. : 77348
 

Well Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, GEI
 

o>
r-l 
W 

 ~* 

£ 
4J a 

Split Spoon 
Sample No. 

and 
Location 

Blows 
per 
6" 
(3) 

Rec. 
(in.) 

(4) 

Sample Description 

U87.24-

-4-7 15 SS-1 
1̂0" Dark brown loamy fine 
sand. 

12 5̂" White fine material in 
layers. Similar to that in 
adjacent lagoon; strong 

82.2.. 5 ammonia odor. 
12 

SS-2 
Dark brown loamy sand 
grading into black fine 
sand; strong odor. 

SS-3
 
77.2.. JO
 Yellow-brown slightly silty
 11
 

fine sand; strong ammonia
 
odor.
 

SS-4
 
Similar to SS-3 with slight
 
amount of gravel up to Vi"
 

72.2
 in size. Odor similar to
 -• 15 •
 
that of lagoons, less
 
ammonia odor.
 

SS-5
 
Top - Silty fine sand.
 
Bottom - Dark brown mica
ceous fine sand. Tip of
 

67.2. . 20• spoon plugged with silty
 
fine sand and piece of
 
gravel M. 3/8" in size.
 

62.2
 25
 

Notes: (1), (2), (3), (4) See first paoe of Appendix A for additional information.
 
(5)	 Groundwater level is the average of seven measurements taken from
 

November 2, 1977 to May 31, 1978.
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GROUNDWATER WELL INSTALLATION REPORT
 

Groundwater Well No.:
 

Permeability'1' : -4
 
2 x 10 cm/sec
 

Well Installed by Carr-Dee Test Boring Corp.
 

C IN 
Split Spoon 

> H-l 

4J a Sample No. 
and 

V ~ 
rH Location 
U 

82.7. 

77.7-	 • 5
 

72.7. . JO
 

67.7. . ,5
 

62.7. . 20
 

Date	 Installed: Oct. 27, 1977
 

Project No. : 77348
 

Soils Described by R. Gardner, GEI
 

Rec.
 
(in.) Sample Description
 

(4)
 

12	 SS-1
 
Sandy peat.
 

15	 SS-2
 
Sand and gravel mixed with
 
fines similar to material
 
in lagoons. Odor similar
 
to odor of material in
 
lagoons.
 

14	 SS-3
 
Similar to SS-2 except
 
more natural fine material;
 
strong odor.
 

*120	 blows on split spoon
 
with	 140 Ib weight; no
 
penetration.
 

57.7
 
Z5
 

Notes; (1), (2), (3), (4) See first page of Appendix A for additional information.
 
(5)	 Groundwater level is the average of seven measurements taken from
 

November 2, 1977 to May 31, 1978.
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GROUNDWATER WELL INSTALLATION REPORT
 

Groundwater Well No.: 8 Date Installed: Oct. 28, 1977 

Permeability(1) : 2 x 10~2 cm/sec Project No. : 77348 

Well Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, GEI 

Gf-l	 Split Spoon Blows Rec.
 
0—
 

JJ 4J	 Sample No. per (in.) Sample Description
 
(0 *J C. *' pi i .f
 

1 " jn and 6"
 o> »- a
 
Location
 u jr x -;	 (3) (4)
 L * i
^jfjL
 

F 1^1 SS-1A Bl-2-7 12 SS-1A 

72.8. • 5 

t;
\
rj
i 
£ 
,; : 
4 
*• — 
. ' — 

1 ̂ " ^ /IX. i c;i 

3.2* 

SS-1B

SS-2

 BIOPTn
iu 

•25-20-
•20-21 

11 

8̂" Fibrous peat. 
SS-1B 
4̂" Dark brown silty fine 
sand. Organic material and 
fibrous material present. 

SS-2 
Slightly silty sandy gravel 

-*' w 

i; ; 
m Particles are angular to 

subrounded up to 1 3/8" 
•'. £ in size. 

67.8. • 10 

M0 

niJ 
8 2' * •i *Drove open-ended "A" rod 

•̂  ' with 200 Ib weight. 

MO "J •J.U . Z Refusal at 10.2'; 
120 blows/no penetration 

62.8 .. 15 

57.8	 - . 20 •
 

52.8
 25 _
 

Notes: (1), (2), (3), (4) See first page of Appendix A for additional information.
 
(5)	 Groundwater level is the average of seven measurements taken from
 

November 2, 1977 to May 31, 1970.
 
(6)	 On May 31, 1978 the riser pipe and slotted pervious section were
 

lifted approximately 1.4' while removing standpipe used to conduct
 
permeability test. The existing dimensions for the riser pipe and
 
slotted section are given.
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GROUNDWATER WELL INSTALLATION REPORT
 

Groundwator Well No.
 

Permeability*1*
 

c <N
 

JJ 4J
 
4J —
(fl 4J a, <*-i
 
0) »•* d>
 
r-l
 
u
 

Well Not
 
Installed
 

«1
 • 5 •
 

•. 10 

«
 • 15 •
 

• . 20 

Split Spoon
 
Sample No.
 

and
 
Location
 

Blows Rec.
 
per (in.)
 
6"
 
(3) (4)
 

SS-1A Hs-7-6- 10
 
SS-1B Hi7
 

i
n
 
yM


Date Installed:
 

Project No. : 77348
 

Soils Described by R. Gardner, GEI
 

Sample Description
 

SS-1A
 
*̂ 5H Brown loamy fine to
 
coarse sand. Trace of
 
gravel .
 
SS-1B
 
•̂ 5" Tan silty fine sand.
 
Trace of medium to coarse
 
sand, gravel and mica
 
flakes.
 

•Drilled rock - BX core.
 
100% recovery
 
RQD - 0%
 
Upper 12" is massive
 
Lower 18" is very
 
broken.
 
Some high angle joints.
 

. 25
 

Notes; (1) Not applicable.
 
(2) Not surveyed.
 
(3), (4) See first page of Appendix A for additional information.
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GROUNDWATER WELL INSTALLATION REPORT
 

Groundwater Well No.: 12 Date Installed: Nov. 2, 1977 

Permeability*1' : 4 x 10~3 cm/sec Project No. : 77348 

Well Installed by Carr-Dee Test Boring Corp. Soils Described bv R. Gardner. GEI 

Split Spoon Blows Rec.
 
•H c.~
 
•P ̂ 	 Sample No. per (in.) Sample Description
 

Q. X-i
 •0 *J
 
> «M	 and 6"
 

CS r~Mf
 0) — 0
 
»-t	 \ r- (6) Location (3) (4)
 u (5)1	 _
L ™ i	 _


&jjL Jk-^
 
SS-1A 11-1-2- 17 SS-1A
 

; SS-1B 13 /v8" Black sandy humus
 i	 1
v
 SS-1B
 
\ ;	 1 V>" Brown organic silty
 

i	 fine sand.
 I
 
i 

* 
77.0. • 5 • 

• SS-2 
J
1
1
1 
19- SO
IO- 34 

13 SS-2 
Light brown slightly silty. 
gravelly fine to coarse 
sand. 

I 
\ 
j . 

72.0. . |0 • 
i ̂ 9.8' 
10.0' J 

SS-3 133-34 9 SS-3 
129-21 Gray slightly silty sandy 

— 12.7' 
* | 
1 

gravel. Gravel is angular 
to subrounded and up to 
1̂ 3/8" in size. 

67.0. . is .
 
*Drove open-ended "A" rod
 
with 200-lb weight.
 

120 blows for last 2" of
 
penetration.
 

Recovered brownish-gray
 62.0- • 20 <
 
clayey, gravelly sand.
 

57.0
 29
 

Notes; (1), (2), (3), (4) See first page of Appendix A for additional information.
 
(5)	 Groundwater level is the average of seven measurements taken from
 

November 2, 1978 to May 31, 1978.
 
(6)	 Prior to May 31, 1978, distance from ground surface to top of casing
 

was 3.3'. Casing was removed to perform permeability test and replaced
 
to present "stickup" of 3.6'.
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GROUNDWATER WELL INSTALLATION REPORT
 

Groundwater Well No.: 10 Date Installed: Nov. 2, 1977
 

Permeability*1) : ± x 10~
2
 cm/sec Project No. : 77348
 

Well Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, GEI
 

CfN
 

•H
 
4J ~
 
(0 4J
 
> t-l
 

fl) «—
r-t
 
U
 

4J *J
 
Q, U-l
 

j
ri•


.
0	 «̂ H.
*̂ r
 

82. L,• s J
 

77.1.
 - 10	 

72.1- . is .
 

67.1- •20 

62.1
 25
 

1
 
r
 

.
[•
 

i
 

'.
 
•«
 

L
 

Split Spoon Blows Rec.
 
Sample No. per (in.)


U| and 6"
 
Location (3) (4)
 

1 • 1
 
L.CM 1
 

Ĥ r-noa
 
SS-1A 11-1-1- 14
 
SS-1B 12
1
 

"?
 
SS-2A ••4-6-12 13
J
 
SS-2B •
2̂0
 

4.8' [
1

1 SS-3 •ko-os 8
 
5.4'
 

* •
 

f
 

: .,9.8'
 jfcTio.o1
 

1
 
1

I


**
I
•
 

1
 
I
 
I
 
I
 
1
 

1
 

24.0'
 r1
 

1
 
Sample Description
 

SS-1A
 
•x4" Black sandy humus.
 
SS-1B
 
MO" Orange-brown fine
 
sand; slight organic odor.
 

SS-2A
 
•̂6" Similar to SS-1B
 
SS-2B
 
7̂" Similar to SS-1B except
 
for presence of subangular
 
gravel up to 1/2" in size.
 

SS-3
 
Yellow-tan silty fine sand.
 

*Drove open-ended "A" rod
 
with 200-lb weight.
 
Recovered slightly silty
 
sand and gravel.
 

**Drove open-ended "A" rod
 
with 200-lb weight. No
 
refusal. Recovered silty
 
medium to coarse sand with
 
material similar to that in
 
nearby lagoon.
 

Notes; (1), (2), (3), (4) See first page of Appendix A for additional information.
 
(5)	 Groundwater level is the average of seven measurements taken from
 

November 2, 1977 to May 31, 1970.
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GROUNDWATER WELL INSTALLATION REPORT
 

Groundwater Well No.: 11 Date Installed: Oct. 31, 1977 
11 \

Permeability1 -1-'
 —4 

: 5 x 10 cm/sec Project No. : 77348 

Well Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, GEI 

CPM	 Split Spoor
 
•H0—
 

4J V*
 Sample No.
 
10 4J d» *W
 f |_i> and
 
0) — Q

<-\	 1 1 o - Location
 w	 J
 L ̂  i
 

.85.6. O J1 
<jA
 
f
 
¥ SS-1
 
1
 
j j
 SS-2
 

1 z
 
^ *3.9'
 SS-3
 

80.6.
- 5 •
 
SS-4
 

9̂.0'
 
•
 
3
 

75.6- . jo - •
 

J	 SS-5
 

^
 
;
 

;
 

,14.0'
 
"i :*

*•**
 J.5.01
 70.6- • 15 •
 

SS-6
f'
 

65.6.
 •20 

60.6
 25
 

Blows Rec.
 
per (in.)
 
6"
 
(3) (4)
 

_
 

11
 
11-2-3- 11
 
13
 

1/12"- 4
 
1-1
 

1•1-1 11
 
1

13-4-4- 11
 
14

1
 
1
 

1,
 
16-8-8- 13
 
110
 

.
 
j136-45- 16
 

28-34
 
|1
 

Sample Description
 

SS-1
 
Gray-brown sand and gravel
 
mixed with material similar
 
to that in lagoons.
 

SS-2
 
Dark brown slightly sandy
 
forest mulch.
 

SS-3
 
Similar to SS-2.
 

SS-4
 
Gray	 to olive-brown
 
slightly silty fine sand.
 

SS-5
 
Gray-brown slightly silty
 
fine sand; odor similar to
 
that in lagoons.
 

SS-6
 
Drown silty sand and gravel
 
Gravel up to M." in size.
 

No refusal.
 

Notes; (1), (2), (3), (4) See first page of Appendix A for additional information,
 
(5)	 Groundwater level is the average of seven measurements taken from
 

November 2, 1977 to May 31, 1978.
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CAST MUNOMY OF STCMN PHOP£RTY 

M-r 

HDt*i ••« rig. 1 (or ovwrall view of tt«p*n OMMICA! Co^Mny property 

NOV II , I97T 

DEC 9. 1977 

JAN 19,1978 

Q. 

FEB Zl-22,'97a 

MAR 13, 1978 

APR 10, 1978 

LEflEMD 
>• -iu*r*ct iMn.iM (T>TIM 
M -MWMOMTCII MIL 

- MMU.TTIC*!. MWLTI Of »«OUI10««TIH t 
~— . MtirTKU. ««H.TI or iiMHCI WTU C-290 



M-7 

CAST MUMMY OF 3TEPAN PROPERTY 

_M 
MOM: ••• Pig. £ for owrall vi«w or st«pln Coap«ny property. 

NOV II, 1977 

\ 

DEC 9,1977 

f 

100 "~ * ~u 

0 

loo 

400 

JAN 19,1978 

CO 

Q
o
 ^
 < f
 

o 

500 

• 00 

300 

FEB 21-22,1978 

MAR 15, 1978 

500 

400 

APR 10, 1978 

"oo
 

LE6CNO 
l» -tunnel 

I MIL 
•C»mTt or 
•WITt Or MWMI MTU MUFIM C-291 



CAST BOUNOMY OF STEP** PROPERTY 

•ot., *>. n,. 2 for ov.nl! vin of Sl.p«, Cl)«uc.l Co*»ny pro^.rty 

- NOV II. 1977 

1000
 

BOO
 

600
 

DEC 9,1977 

Id.. 
JAN 19,1978 

- FEB ZI-Z2.I978 

- MAM IS, 1978 

APR 10, 1978 

L Eat HP 

- UULTTICAL MtULtf Of MOUMVITCII »»•«.€»
 
-«Mt\rTK«l. «HH.T> or MmCI MTI* Mlin.II
 C-292 
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CAST BOUNDARY OF STEFAN PROPERTY 
M*ll I*W4OO' 

n-i M-I M-» H-NI t*-« M-T 

1500 
Fig. £ for ovvrtll vi«w of se*p*n Ch«aic*l 

1200 

WO 

too 
MOV II. 1977 

100 

0 

1SOO 

1200 

MO 

DEC 9, 1977 

CO 
Q 

COS 
O 
O 

JAN 19,1978 

O CO 

LJ < 1SOO 

df 
CO 
CO 
O 

1200 

900 

1500 

FE6 21-22,1976 

1200 

400 

600 
MAR IS, 1978 

300 

0 

1500 

1200 

MO 

600 

APR 10, 1978 

LEGEND 
I* -»U«'»CI IMVIIM ITtTIOK 
Ml -MOMMtTt* MLL 
^—^ - AHAIYTICM. M9ULTS Of MOUHOVMTtll 

HH.TI Of MNWMI WTIII UUM.fl C-294 

;AL RESULTS ALOW 
• MXJMDAIW OF 



CAST BOUNDARY Of STEP*N PROPERTY 
KM. I 

M-T 

- MOV II, I9TT 

- DEC 9,1977 

<H 

600 

400 

200 

f _ . 
JAN 19,1978 

O CO
^< 

0 

1000 

800 

9 
E FEB 21-22,1978 

- MAR IS, 1978 

- APR 10, 1978 

iTID UHOltt 
mm unn.ii C-295 

lTh of JfeM*chuMtt« Water Otud 
AMALYTICAL RESULTS AU 

EAST ftOUNDARV OT 
St«p«fi Otamcal PKPERTY 

bMinMrs Inc. 



°~2'25 2frJ22 ̂ ^^ a™**818 ****** sheet for sables 
collected fron the Aberjcna River and its tributaries^ 
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/-M IIXC^U-I—' UJI »L_I_I>«U. ICOMIVU LMOUnM i »- M 1C ̂ . i ' S 
N*n«««i'iicti».-Cli.i*icai.P.iliiti...M.i.n»r|ic*i/iii..«cti.*-C»«iviti.ii .An.iy.it 

CAST NATIC* INDUSTRIAL. ^AMK • • MUffOM OMIVC • NATlCK, MASS O(7SO 

• •171 I3S-73JO, • •> SSSO T f k t X S 4 S 4 B S < O K I K N K L A • N T I K I 
BRANCH LABORATORIES 
NATO REY. PUERTO MOO OT? tWRCTT. MAM. Sr14f •MNOOf LD, MAS*. »I10« AUSUNN. MASS 01101 

T U T m r o N T 

__ llark Pliinip TR. M_ 7/2/79 -*„.-, Water 

Indus triple::, Rt. 128 ^^ B 18617 IMLATMA 

Woburn, HA 01801 , 5888 -«— 

ATT Mr. D'Annolfo 1909 

79WI-1 79-A-2 79^A-3 79-4-4 79-A-5 79WI-6 
6.8 

BOD£(ns/L) J30D 4.6 0.5 3.0 0.6 5.0 

Anmonia(ns/L(N)) 0.2 37.0 0.30 12.0 11.0 90.0 

Total fhocphorus(mcA) 0.14 0.12 0.04 0.11 0.09 0.15 

Oil and Groase(m£/L) 0.4 0.1 0.1 <0.1 <0.1 ^0.1 

Total Cyanide (mc/li) <0.01 <"0.01 

Total Chrtniun(nc/L) <r0.02 tO. 02 

Hexavolent Chromium (mg/lj) -<0.01 *0.01 

Irivalent Chraaium(mg/L) <0.02 ^0.02 

79-A-7 79^&-4 79-A-9
 

BOD^dnc/t) 1.2 2.6 5.6
 

Annonic(n2/L(N}) 0.64 42.0 21.0
 

Oil and Grease (ng/L) <" 0.1 <0.1 <*0.1
 
o.n
 

Total nioaphoru«(mg/L) 0.1S ECOL 0.06
 

•uwjemsco TO AJ.O SNOM TO SIKMN M 1M» M HUMS! NMII UO*. 1 NAVt MtraUVTO STT HV HAND TMMI 

DAY 

AMMOLO OACENf TOTING LAK>RATOIUES. MC. 

MOT AHV »U«.IC Robert T. LareT»a 
UWI.IM m^VL»TiO IN umiTINO »T yOU ALL SAM^Lfl WILL H HITAINf O fO* M OArl AMD THIN PK^OilO O» 

TMW MirOMTI* niNOtHfOU^OM TMt CONDITION TWAT IT II MOT TOM Hf rHOOUCf O WMOLLT O« IN »A«T FO« AOVt HTISIWO ANO/OO OTMIH 

PVHPOMS OVIK OUKIIOHATUM OM IN COMNf CTION WITMOUHNAMI WITHOUT OW* l»f CIAL »f NMIMiaw IM««lTI«C 

jUCTIVt T»TfMO: MAOMA^LUK . ZYCLO • MH.LKM VOLT • LOW VOLTAOC X4IAV • M.THAMMIC »LAM> O«T*CT1OM • AUOlOAOl 

i*. 

•HmUCTIVl IMIIiMI: »ATI«U« TtSTMM . MrTALLUIMKAi, MVMTMMTWNB • MT ClimnCJU IJi«L !«•
OTIMH «MLIMCAT«OM • SW4CT

• 
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