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REPORT
CN IMPROVZMENTS TO TES WATZIR 3SYSTDM
Of The .
CITY OF WOBURN, MASSACHUSETTS

WHITMAN & HOWARD, INC.
ENGINEERS
89 Broad Street
Boston, Mass.
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vas  ---27iis GRIULD WATZER SUTFLIES

Invactligatlicns have been made T2 deterzipé the lo:zzion
- i .: gnzracter of exlsting ground water supplies’ in Woburn.
: .- zr. e2fert To insure that as complete a picture as pos-
.i2l2 1s presanted, available information on industrial, as

«el. as public water supplies, 1s presented herevwith,

Industrial Supplies

The known maJjor irdustrial ground water supplies in

saburn have been investigated and are reported on &s fol-

lows: _
Location 1 - Atlantic Gelatin Division of
Genexral Foods Corporation
This plant has five wells in the Aberjona
Valiey., Four are in use and one is under con-
struction. Pertinent cata is as follows:
- Tiel?  Depth Herdnera Chl:ricas
.:':?‘ well No. g-2.m, feec P.D.M, pP.p.Mm,
_ak 1 320 65 75 30
4§ 2 40 98 o4 30
3 230 84 . 66 130
B 255 21 160 30
- 5 500 est, 152° - -
R NOTE: Wells 1, 2, 3, and 5 are actually located
- = in Winchester, Jjust over thLe Woburn line,

g Due to cvide—ce of nrerious or present pol-
— 2 lution of the aquirer (demonstrated by the high
X chloricde content), the water from these well

é? is not used for drinking purposes,
- Location 2 - John J. Riley Co., Tannery
;33 One well rated at 500 gallons per minute
¥ aboat 40 fees deep. The water 1s polluted and
£ is used for industrial purposes only.
- Locaticn 3 - Consolidated Chemical Ipdustries,
-5 3
5 -
- i .

P T S IR et Y e -




l

L

La

I3
N>

g"ﬁ v

{

5

iy
7

—

s

|

I

i

. !c_-lf»‘:‘. iy h:i'~

;

{

c 13

£

& prlie Creond Water Supplies

|

S8ix wells are locazted zlicng th2 shore of
lMiczawu Pend. TWo of these are nct zvaadonzd,
of the remzining Iour, two zr- 5C fest deep and
vieid 2 total ol avout 350 /gailons yer minute,

Ta> other t¢vo are 90 feel deer and yleld a total
of ztout 7,050 gallons per minute under ldeal con~
ditions., The water from the two deep viells i3
reported to be of good quality. h

Location 4 - Independent Tallow Compauy

This well field has a yield of about 250
gallons per minute, Water shows indlcafeys of
polluticn and a high iron content has veen re-
ported (about 0.6 p.p.m.).

. Lecation 5 - Sylvania Electric Prcducts, Inc,

Three wells are driven here with a total
estimated capacity c¢f about 1 m.g.d, Two of
the wells are within 150 feet of a 24-inch sewer,
and an application for usge of the water for
drizlzing purposes was turned dovn ty the Depart-
ment of Health.

The public water supply for the City of Woburm is

stesenily o.tained frem vwa2lls lesuted in close proximity to

Z.rn Ponxd in the locatinc shown on the map entitled "Water

ystam; Wobuim, Mass," The wells now in uce are described

s fallovs:

’9llows:

Well A2

Important data on Well A2 is summarized as

Year censtructed 1937
Depth . 90 feetv
Rated yield 2.6 m.g.d.

600 g.p.2.p.F.*
£1957g 2.3 m.g.d.

1957 170 g.p.2.P T *
37.5 feet

Criginal specific capacit
Present yield (dependableg
Present specific capacity
~ergth of sereen

# (allons per ninute rer foct of drawdorm
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<  _.=2=D WELL SUPPLIES

e P ;
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?:_.:. c1¢ supplies, nov abandoned, are tne fiiter gelleries
3%,z just east of the pumping station, 2 driven weli .

ri.23 1ving c.ose to Vell D, and oid w§lls A and C. In
*‘é .= 27e2 such as the Horn Pond weil field, no benerit will
%  zarived from returning to past practices a-s driven
re)l fields and fllter gallerie3. However, considerzble
f s~ccise iles in the area of cid Well C (abandoned because
+s was not properly constructed and pvups sand) and of
e1c Well A (abandcned because it was not constructed ir
secordance with modern practice in well work and because
& .. 15 interrered with by Well A2),

Well C was originally constructed in fine sand (reposted-

-1;-) and was 70 feet decp., Well A was only 4O feed deep (as
ke &

& —2inst Well A2, 9uU feel .eer while l=85 than 150 feet

Wwiy).
CQICLUSTONS
tr. the basis of the facts present2d in the foregoing

rections, the following conclusions may be drawn with

|

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

1., Much of the ground water potentlial of the City
of Woburn has been neticulously 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.

l

R RN <ty RGN A M

l

3. Based on knowledge of previous investigations,
- the Forn Pond area 18, undoubtedly, the best
T potential source for an additional public ground

. -34-
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Geiis dk el

water supply. In this connecticn, ippendix 1
caivadiny data on investigations on the elfect
of increased ground water withdrawzls fron

tnis ~rea.cn the lievel of oL ronG, and Teson-
par2tions made with resp<ct theretc.

L. An w:2xplored area lies west of Mishawum Pcad,
betwaern The Pond ani the reading-Wobuin line.

c I;. viewr cf the Dullt-uy character of the City
o7 Wcovrn, it dozs not appear praciical +to test
1 ares: othes thzn Tndse aescrived n R aad 4§
ahbove, a3 no other aress =ppear tc be remote
eovgh shoxn sources cf pecilution to warrant
develovment,

9257LTS OF RECENT TEST WELL INVESTIGATIONS:

A number of test wells were driven, & new gravel

g:.ked well has been constructed and _three major pumping

. se85€ have been conducted since the start of our investi-

'ptions into the water system of the City of Woburn,

iogs of the wells, thowing soil strata encountered,
2%s,, are presented herewitn in Apperdix 3., Analyses c*
v:ter obtained from certain wells are given in Appendix 4,
A plan showing test well locations, the graph of a pump-
ing test and other data are ccntaincd in Appendix 5,

The results of the investigations are summarized

33 fcllows:

-

1, A test weil (No, 6) was driven closz2 to
abandon=2d W21l C to & depth %f TO 2Zeat,
Water guility was poor. Iron Content
was 0,33 parts per million (p.rc.m.) and
wanganese was 0,22 p.p.m.

2., A test well (No, 7) was driven to a derth
of 125 feet about 115 feet east of 0ld Well
A, The yleld 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

'351
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c-2.2 November 1963 letter from Whitman and Howard to
Massachusetts Department of Public Health regarding
Woburn test wells.
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L = PITTEADREIGH : {

‘nLoverdber 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 transmissability; the

ot balance of the wells were shallow or penetrzied impervious
= material:
Well No. Depth of Well Transmissability
(Feet) ol weter Bearing Material
(ga_lons per foot of
drawaown)
5 45 63
8 40 40
S 65 35
16 88 100

The most promising area from thsse preliminary tests is
in the vicinity of Well No. 16 on land nea> the Rod & Gun Club.
The water quality from Well No. 15 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 shown on zhie attached analysis.

the rear of

Well No. 8 located south of Salem St <
ng formation

a truck terminal was driven in good water o
which was low in iron and manganese.

T a
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As a result of these tests we would lilke your approval
of sites 16, 9, and 8 in order that we may 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 1s critically in need of an
additional water supply and your immediate action on this
matter would be greatly appreclated.

Very truly yours,

WHITMAN & HOWARD, INC.
/£ 4

enclosure By s

ce: Mr. Albert wall, Supt;
Woburn, Mass.

Mr., Herbert Nickerson
Tewksbury, Mass,

Mr. George Olson, Clty Eng.
Woburn, Mass.
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23" TEST whil #10

T gaurce B 2-1/2" TBST WZLL #5 No. OF SALEM ST.

LAFAENCD o ENT STATICH
MASSACIUSZITIS DZPARTIGENT (5 PUSLIC FZALZE

WATEE ANALYSIS (Milligrams Per Liter)

y ry 34 (‘ / v J
WO30M

PO2TIR & DESAL

Collector:

Scice C TEST WELL #& SALEM ST, - 40' DZEP -40 GPM
Source D -
Source E
Source F
A B C D E F
Sarple MNo. | Lbo3é2 TL LEOLER 460427
te cf Collection 63 | -~ -
L/1/6  10u/63
te of Receipt /L 10/15 10/11 /82
Turbidity 0 0 0
Sediment 0 0 0
Col
olar 5 & _5
Odor l¢Ch o 0
PH 6.l 6 L 6.6
— phth
Hardness 112 82 88
Iron .03 .10 .06
Manganese . .02 .02 .02
Free Ammonia - N 02 c1 .01 .
Nitrate - N €l 2.5 ' 1.8
Fluoride
Phosphate « Total
Qrtno
ABS
o o e e e
Bacterial Saxple
Date of Receipt —
Ccliform - MPN
W e - — -
)Viero-Anorphous

H .. .
avon !

T

T e T el N Thes



C-2.3

May and June 1968 correspordence ard notes regarding
improper disposal of mamure near wells G and H.

C-12
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. 511 Reply Draft « TFM - May 31, 1968 5/ y /\/ C /%

Board of Realth and Charities Re: Woburn ie Vater Supply «
Woburn, /Massashusetts Improper disposal of/anure (Wpstresa
w< from Rifle Range Wells

Gentlemen'

The BDepartment of Public Health im response to the verbal request of your
sanitarian has caused an examination to bs made by one of its sagineers intothe
slleged impreper dwmpéng of manure from s piggery iuto s brook tributary to thh
Abijeas River wpstress from the so called rifle raage gravel pached wells.

The exsmination revealed that the msnure frem & !n-r 'tm lou:m of |
ou.u Aveuws and operated by Eugens J. and John C. Murphy, 80. w lud.
Voburn, vas beiag dwmped into & swampy arves on & lrthuty ot m@ﬁ-— um

wetresn frem the so cfied fx rifle reaage ;rmx nﬁu -luh. a m'ol mt_',;,r"f

supply for the dity of Woburm.

The h‘m-ttff the opinion that the iwproper w o! m )
comstitutes & nuissnce and a menacs to the public health and a lln.r to Qh"f' i}
public water supply wells located dewnstream sad recommsnds that your board evder
sll such improper dumping to cease snd sll menure already dumped ul b removed

The Department requests that it be informed of your action im this matter

oan or bafors Juns 17, 1968.
Very truly yours,

-

Joha €. Collias
Direstor
EXNE Division of Sanitary Engineeriag

Wha/c

cet Board of Hater Commissioners
Woburn, Mass.

M. Arthmr ¥. Browsll, Directer
Divisien of Comservation Services
100 Cambridge Street

Beateon, Mass.




FOTES RELATIVE T0: Vodura - Vater Supply - Disposal of Pig
Nanure ia Broel Tfibvutary to Aderjoms River

AY: Joeseph X. Conley
PATE: Mey 20, 1968

The folloeving are notes relative 4o the transfer of dscomposing pig
sanure from the site of the fermer Nurphy Piggery off, Olympia Avemvue in
Veburn, to « marsh aad small poand on lanéd loeated acress Olympia Avenwue.

Application vas mnade ia a phene eall frea Nr, Révard App, Baaisarian
for the Board of Eealth ia Vedura. On Pitday, Nay 10, 1968, the writer -
aceompanied by Nr. App, exanined the site and found that anm estimated
20 loeds ¢f manure had dYeeon &uuped {a%e o small pond 12 She darsh.

On the previous day, Thursday, NMay 9, 1968, Ny, App veseived a tele-
phone cemplaint adent duupiag iate the marsh, Oa iavestigatioan, Nry. App
2ad %he Vedurn Peliee Departnent netify She seatrastor to step the dumping.
Oa Priday, She vriter netified the Nassachusetts Departneat of Fatural
Resocurees of She dwmping decause tdere is o vielatien of Chapter 220, Acts
of 1965, A uwniformed officer frea S$hat Departiment respended %0 the sall
that afterncen and stated that & netiee vould do sent t0 the oevaers o
cease dumping oa the site. MNr. Themas MNeleughlia of this effice amd Ny,
Coegan's offise vere alse netified by Shis vriser decsguse of the clese
prexinity of She area te She Rifle Ramge Yells, part of the VYedura publie
vaser sapply.

The manure haes deen &umped inte a small pond and a narsh drafned by
a floviag dreck that &rains iate She Aderjona River upstreaaz from the
Rifle ‘Range Vells. Ia as much as the Ci8y of Vedura faces the danger of
the loss of %he txe gravel paek vells at this location decause of evidence
of erganie pollution, the writer strengly recemmends that the manure de
removed frem the place vhere i has bdeen dumped t0 an arsa off the vater-
shed of the Adberjona River.

The owvaers of the land wvhere the manure has deea dumped and slso the
ovaers of the former piggery are Rugeaes J. b Jeba C. Nurphy, 80 Brentvood
Road, Vodura, WMassachusetts.

The distance frem vell "E° %0 She site of the dumpings is 1700 feet.
See attashed atate sheet for losatioas.

C-15
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C-2.4 July 1968 letter from Massachusetts Department of

Health to Mr. Joseph Mclaughlin regarding East Woburn
canplaints of chlorine taste in public supply wells.
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%dte« ._%(Je '.%MW /7444 July 30, 1968

Mr, Joseph F. Mclaughlin Re: VOBUBN - Public iiater Supply

"Tell It To Joe" Camplaint of Chlorine Taste
Boston Herald Traveler East Uoburn. ’

300 Harrison Avenue
Boston, Massachusetts -

Dear Mr, Mclaughlin:
The Department of Public Health, in response to ths request made
in your letter dated July 1, 1968, has caused an investigation to be made

by cne of its enginsers into alleged chlorine tastes in the municipal
water supply in East \oburn.

Please be advised that the public water supply for the City of
Voburn 1s obtained from gravel developed wells. Two of these wells,
located in East oburn and lnown locally as the "Rifle Range" Wells,
are situated in a swvaupy area near the Aberjona River.

In the summer of 1967, it was necessary for tbe Department to
recaxmend to officials of the City of Yioburn that both of these wells v’
be takesn out of service, due to poor bacterial quality of the water

supplied therefram. The Department has indicated to the City of Woburn
that these wells may not be used as sources of public water supply with-
out contimious chlorination to assure the safety of the water.

On April 3, 1968, chlorination facilitiss were installed st onse
of these wells. Initially, this caused many complaints of chlorine taste
from reaidents 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 minimm,

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

VYery tmuly yours,

John C. Colli.ns
#860=68 Director !
Division of Sanitary Enginegring
C/Zms

c-18
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c-2.5

September 1971 Water Quality Analysis sheet regarding
arsenic barrel disposed of at Olympia Averme near the
Aberjona River.

GEOTRANS, INC.



LAWRENCE EXPERIMENT STATION
MASSACHUSETTS DEPARTMENT OF PUBLIC HEALTH womy

SPECIAL EXAMINATION
Collector:

Source A Censviews Loberty = Joan vater « 002 Jalem St,

30U ¥ Mater onllacted 1a suopected Aroerts Buel ~ Clywpia dve, = neer Amrdona River
Source C
Source D
Source E
Source F
A 8 C 0 3 F
Sample No. B bV 53687
Date of Collection zu/1d 9/20/71
Date of Receipt 9/<o/11 | 9/0/3
—Arsania, mg/) Qelau 1 1000,

REMARKS :



c-2.6 February 1973 letter from Massachusetts Board of Health
to Woburn Conservation Commission regarding sodium
chloride in drinking water.

GEOTRANS, INC.



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 Waburn 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, anly 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 ane 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



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

NO. OF SAMPIES

18
18

0

0
10
17
16
10

6
21
10
22
30
24
20
19
22
26
27
16

FACSIMILE

- Woburn Chloride Analyses

RANGE

10.4-
9.2-

10~

14-
18-
17-
12-

17-
18-
32~
40-
44-

15.4
16

15
19
19
23
21
32
42
60
55
70
79
82

44-120
50-185
50-140
66-180

23

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

oo ~NORPR®O®M

UIA(»UNNNHHB
D

OUMOOO0OO0OO0OO0OO0O0O0O

o))
0

72.00
71.00
86.5
90.0
110.0
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re. Petricis Momly

Dear Noe. doedy!

Attaatien:
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING

310 CMR 22.00: DRINKING WATER REGULATIONS

Section

22.01 Purpose and Authonity

22.02 Definitions

22.03 Compliance

22.04 sSiting Requirements

22.05 Maximum Microbiclogical 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,Mcnitoring
Requirements and Analytical Methods

22.10 Alternative Analytical Metheds

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

22.17 Reccrd 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

Thes2 regulations are intended to promote the public health and
general welfare by ensuring that public water systems 1n Massachusetis
provide to the users thereof water that 1s safe, fit and pure to drink.
These regulations are promulgated pursuant to the authority conferrsd
by General Laws, Chapter 21A, Section 2(28), General Laws, Chapter
92, Section 17 and General Laws, Chapter 111, Section 16C. Pursuant
to General Laws, Chapter 30A, Secdons 1(5), 2 and 3, these regulia-
tions are promulgated to set forth those standards and requirements of
general application and future effect which shall be used to implement,
interpret and enforce General Laws, Chapter 40, Secticns 15B, 38,
39B, 3°C, 40. 41, and 4l1A; Generai Laws, Chapter 111, Sections 2C.
3G, 17, 143, 139, 160A, 16CB, 162 and 163; Gereral Laws, Chapter
114, Sectnons 35 and 36: General Laws, Chapter 140, Sections 32B and
32H; and General Laws. Chapter 183 Sections 4B and s.

These reguladons shail take effect cn June 24, 1977. Ruies and
Regulauons For the 2urpose of Preventing The Pollution And Securing
The Sanitarv Protecuon of Certain Waters Used As Sources of Pubiic
Water 3Supnly, approved and adopted by the Departmen: cf Pusiic
Heaith on October il, 1960 3and fiied wsith the Secretarv of the Com-
monweaith on June 1, 1961, are regealed as cf the effecuve date of
these recguiations.

The Deparmenr affirms its authority to determine compliance or
initiate enfcrcement acticns reiated to hese reguiations basec upan
analytcal resuits and other informaticn compiled by its sanctioned
reprasantatives and agencies.

<2 22:  CTefiniticns

- As used :n these reguliaticns, the foilowing terms shall have :ne
toilewing mean:njs:



310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING

22.02:

93,3032

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 Commonwealith of Massachusetts.

(5) Person means an individual, corporation, company, association,
trust, parthership, the Commonweaith, a municipality, district or otner
subdivision or body polidc 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 [ndian
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 is delivered to the free flowing outlet
of the ultimate user of a public water system, except in the case of
turbidity, where the maximum permissible level is measured at the
point of entry to the distributon system. Contaminants added to the
‘~ater under circumstances controlled by the user, axcept those rssult-
ing from corrosion of piping and plumbing caused by water quahty,
are excluded from this definition.

(8) Public Water System means a system for the provision o the
public of piped water for human consumption, if such system has at

least fifteen (15) service connections or regularly serves an average af
at least rwenty-five (25) individuals daily at least sixty (60) davys of
the year. Such term includes (1) any collection, treatment, storage,
and distribution facilities under controli of the operator of such a
system and used primar:ly 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 cither a "communily water system" or a "non-com-
munity water system”.

(a) Community water svstem means a public water system which

serves at least fiiteen (15) service connections used by year-round

rasidents or regularly serves at least twenty-five (25) year-round

residents.

(b) Non-community water svstem means a public water systam that

1s not a community water system.

(9) Sanitary Survev means in an site review of the water sources,
facilities, squipment, operation and maintenance of a D»ubiic -vater
system for the purpose of evaluating the adequacy Oof such scursa,
facilities, e2quipment, cperation and maintenance for producing and
distriputing safe drinking water.

(10; Standard Sample means the aliquot of finishea drinking water
that i{s examined for the presence of ccliferm bacteria.

{11, Sucpoplier of watar means any person who owns or operatas a
public water system.
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22.02:
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continued

(12) Dose Equivalent means the product of the absorbed dose from
ionizing radiaton and such factors as account for differences in 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 radiaton to
the total body or any internal organ or organ system. A “millirem
(mrem)" is 1/1000 of a rem.

(14) Picocurie (pCi} means that quantity of radioactive mater:al pro-
ducing 2.22 nuclear transformations per minute.

(15) Gross alpha particle activity means the total radicactivity due tc
alpha particle emission as interred 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 Wwater for Occupational Exposure, NBS Hand-
book 69, except the daughter products of thorium-232, uranium-235
and uranjum-238.

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

(18) Laboratorv 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 sgpecial scienufic skills and is resgonsibie for the
accuracy and reporting of resuits.

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

(2‘:]1.) 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 moiec-
ular structure.

(23) Total Trihalomethanes means the sum, rounded %0 wo significant
figures, of the concenirations in milligrams per liter of tne wrihiiometn-
ane comgcunds, trichiorsmethane 'c‘uorofor'n) oromedich.orzmetnane,
dibromochloromethane, and ‘ricrcmomethane (bromoform).

(24) Maximum Total Trihalomethane Potent:al means the maxumum 2Zon-
centration of totai trinaiomethanes OI‘DG\.\CEQ inoa given watar ::,Malm"g
a :hsmzﬂctant residual after seven days it a temperature of 23 C
or above.

(25) Disinfectant means any oxidant, including but not limited to
chlerine, chlorine dioxide, chloramunes, and czone, which is added :¢
water m any part of the treatment or distribution prccess, and which
is intended to kill or inactivate cathogenic microorganisms.

C-31
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22.03: Compliance

22.C4:

(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 Deparunent 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 axcept a public water system which meets ail the follow-
ing requirements:
(a) Said svstem consists only of distribution and storage facilities
(and does not have any collection and treatment facilities);
(b) Said system obtains all of its water from but s not owned by
or ?perated 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 carrier which conveys passengers in
commerce.

(3) Whers the Department in consultation with the Department of
Public Heaith, determines that (1) a supplier of water is supplying
drinking water in violation of these reguladons, and (2) an order to
cease supplying such water would pose a significantly greater hazard
to the public heaith 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 oniy for a temporary, non-renewable period not
to exceed the amount of time the supplier of water reasonablv needs w0
either eliminate the violation or prompty apply for and obtain a vari-
ance or exempton.

(4) The Deparmment shail report all violauons of these regulations =3
the Massacusetts Deparmment of Public Health promptly ugon obtaining
knowledge of such violations, and shall consult with the Massachusetts
Deparument of Public Health with regard to enforcement actions taken
to obtain compliance with these regulations.

Siting Requirements

22.05:

@

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 existng public water system until said person has
first submitted plans for same to the Departunent and the Department
has approved such plans. To the extent gracucable, said persan srail
avoid locatng all or any part of the new or substantally modified
facility at a site which 2ither:

(1) is subject to a significant risk from earthquakes, floods, fires, =r
other disasters wnich :zouid cause a creakdewn :=f the public water
system 3r a portion thereof; or

(2) except for ntake structures, is within the flocdplain of a il0-
vear flood or is lower than any recorded hign ude where appropriatz
records exist.

Maximum Microbiclegical Contaminant Levels, Monitoring Reguirements

and Analvticai Methods

(1) Table 1 in 310 CMR 22.05 and the accempanying drowvisions Izn-
tain maxinum contaminant levals germussibia n pupiic water systsms,
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22.05:
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continued

and describe associated monitoring requirements. Table 3 in 310 CMR
22.05 specifies analytical techniques which shall be followed in analvz-
ing water samples. A supplier of water shall take sampies 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 10C0 per-
sons, with express written permission from the Department, mav
reduce the monitoring frequency required in Table A, except that in
no case shall it be reduced to less than one sample per quarter, and
provided that the Department may revoke such permission whenever
the maximum contamunant level prescribed in Table A is exceeded.

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

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

(4) The standard sampie used in the membrane filter procedure shail
be 100 milliliters. The standard sample used in the 5 tube fermenta-
tion tube procedure shall be 5 times the standard portuon, 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 cr
more 10 milliliter portions in a single sampie analyzed by the 3 tube
fermentation tube procedure, at least 2 consecutive daily check samples
frcm the same sampling point shali be collected and examined. Addi-
tional check samples shall be collected daily unul the results obtained
from at least two consecutive check sampies show less than 1 coilferm
bacteria per 100 milliliters analvzed by the membrane filter procedure
or no positive tubes analyzed by the 3 tube fermentation tube pro-
cedure.

(6) When the presence of coliform bacteria in water at any partcular
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 ¢n sampiing
during a 3-month period rather than the l-month period otherwise pre-
scribed therein, except that the Cepardnent may, in its discreucn,
require that compliance be based sn sampiing during a l-mecnih pericc.

(8) Check samples collected pursuant to 310 CMR 22.05(3) shail not
be included in caiculatng the :otal numfer of samples zaken 2ach
month to determine compliance with the monitor:ng irequency reguire-
ments set forth :n Table 1 in 210 CMR 22.05. The results frem ail
coliform bacterial analvses performed pursuan® to this secticn, exced:
those obtained from check samples and special purpose samples, snall
be used to determine compliance with the maximum contaminant leveis
for coliform bacteria set forth in Table 1 in 310 CMR 22.05. No leca-
ticn at which check samples are taken pursuant to 310 CMR I2.05(3)
shail be eliminated from future sampling without express permission I
the Deparument.

Cc-33


http:momtor.ng

310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING

22.05:

continued

(9) 1If the coliform bacteria in a single sample analyzed by the mem-
brane filter procedure exceed 4 per 100 milliliters, or occur in 3 or
more 10 milliliter portions in a singie sample analyzed by the S tube
fermentation tube 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 collectad and ex-
amined, and show zero coliform bacteria. Notwithstanding the fore-
going, the Deparmment shall have the discreton to require the resuits
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.

ca L 1me
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310 CMR:

continued

22.05:

Table 1.

MAXIMUM MICROBIOLOGICAL CONTAMINANT LEVELS AND

MONITORING REQUIREMENTS (TABLE A)
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22.05: continued
TABLE 2.

HICROBIOLOGICAL ONITORING FREQUENCY

Populatjion served: Minimum Nuamber of
saaples per sonth

25 to 1,000 1 90,001 to 96,000
1,001 eo 2,500 2 96,001 to 111,000
_ 2,501 to 3,300 3 111,001 ¢to 130,000
3,301 o 4,109 4 130,001 ¢ 160,000
4,101 to 4,900 S 160,001 co 190,000
4,901 to 3,300 6 190,001 to 220,000
5,801 ¢o 6,709 7 220,001 to 250,000
- 6,701 to 7,600 8 250,001 to 290,000
7,601 to 8,500 9 290,001 to 320,000
8,501 to 9,409 10 320,001 to 360,000
9,401 to 10,300 11 360,001 to 410,000
_ 10,301 to 11,100 12 410,001 ¢o 450,000
11,101 ¢o 12,000 13 450,001 to 500,000
12,001 ¢q 12,900 14 500,001 to 550,000
12,901 ¢o 13,700 15 550,001 ¢to 600,000
13,701 wo 14,600 16 600,001 to 660,000
- 14,601 to 18,500 17 660,001 ¢o 720,000
15,501 ¢o 16,300 18 720,001 to 780,000
16,301 to 17,200 19 780,001 ¢o 840,000
17,201 to 18,100 20 840,001 e, 910,000
_ 18,101 ¢t 18,900 21 910,001 ¢to $79,000
18,901 to 19,800 22 970,001 to 1,050,000
19,801 ¢o 20,700 23 1,050,001 ¢o 1,140,000
20,701 to 21,500 24 1,140,001 ¢o 1,230,000
" 21,501 ¢eo 22,300 25 1,230,901 ¢o 1.320,300
— 22,301 o 23,200 26 1,320,001 o 1,420,000
23,201 to 24,000 27 1,420,001 ¢qo 1,520,000
24,001 to 24,900 2 1,520,001 to 1,630,200
24,901 co 25,000 29 1,630,001 o 1,730,000
- 25,001 to 28,000 30 1,730,001 ¢o 1,850,000
28,001 co 33,000 3s 1,850,001 ¢to 1,970,000
33,001 ¢t 37,000 40 ’ 1,970,001 o 2,060,000
37,001 eo 41,000 A 2,060,001 to 2,270,000
41,001 ¢o 46,000 50 2,270,001 to 2,510,000
- 46,001 to 50,000 ss 2,510,000 to 2,750,000
50,001 eo $4,000 60 2,750,001 to 3,020,000
54,001 to 59,000 1] 3,020,001 ¢o 3,320,000
39,001 ¢y 64,000 70 3,320,901 ¢o 3,620,300
— 84,901 o 70,000 75 3,520,201 ¢ts 3,960,200
70,001 eo 76,000 30 3,960,301 co +.319,000
76,001 o 83,000 8s 4,310,201 o +.390,300
33,001 o 90,000 %0 +,030,001 op norse

W
(93]
<
(O]
)
<7

95
100
110
12
130
140
150
160
170

130
200
210
220
230
240
250
260
270
2380
<90
300
Jio

"
32

320
340
350
J6o
370
380
%0
<00
410
320
230
<0
<39
60
73
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22.05: continued
TABLE 3.

ANALYTIC REQUIREMENTS (TABLE B)

ANALYTICAL REFERENCE
CONTAMINANT METHOD TO METHOD (1)
Coliform Bacteria Membrane Filter pp. 928-935

35 tube fermentation
tube pp. 913-927

(1) Standard Methods for the Examination of Water and Wastewater,
American Public Health Association, léth Edition, 1976.
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22.06:

Maximum [norganic Chemical Contaminant Levels, Monitoring Requirements

and Anaiytical 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 suppller of water shall take samples of the
water and shall provide for analysis of such samples for such water
quaiity 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 apply to all public water systems.
The requirements set forth in Tables 1 and 2 in 310 CMR 22.06 for all
other inorganic contaminants shall agply 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 analydcal resuits 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 niitrate and sodium, if the
results of an analysis made 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 ievel, the supplier of water shall report
to the Department within 7 days and initiate three additional anaiyses
at the same sampling point within one month. When the average of
these four analyses, rounded 0 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 shall 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 {requency designated by the Department and shall con-
tinue untl the maximum contaminant level is not exceeded in two suc-
cessive samples or until a monitoring schedule as a conditon to a vari-
ance, exemption, or enforcement action shail become etfecuve.

(8) Data for incrganic chemicals in surface waters acguired after June
24, 1976 and data for grcund waters acguired after June 24, 1976 mav
ce substtuted for the initial analvses raquired b5v Takle 3 in 310 CLR
22.06 with express -written permission <f the Cepartment.

Cc-38



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) .05

Barium (Ba)

Cadmium (C4) .010

0

1

0

Chromium (Cr+6) 0.05

Lead (Pb) 0.05

Mercury (Hg) 0.002

Selenium (Se) 0.01
0

Silver (Ag) .08

Fluoride (F)

Temperature

Degrees Degrees
Fahrenheit Celsius
53.7 & below 12.0 & below
$3.8 to 58. 12.1 to 4.6
58.4 to 63. 14.7 to 17.6
63.9 to 70. 17.7 to 21.4
70.7 to 73. 21.5 o 26.2
79.3 to 90. 26.3 o 32.5

Sodium (Na) 20.
Any other provision of these regu-
lacions to the contrary notwithstanding,

a supplier of water may supply to the
users thereof, without obtaining a var-
iance or exempption and without being
subject to any eanforcement action,
water which exceeds this maximum con-
taminant level for sodium, but caly

if the supplier of water reports to

the Department pursuant to 310 CR
22.15 and gives notice to the public
pursuant to 310 CMR 22.16.

Nitrate (as N) 10.
At the discretion of the Department,
nitrate leveis aot to exceed 20 ag/l
mav be allowed in 3 aon-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 t> children under six moantis
of age; and
(2) There will be coatinuous posting
of the fact that aitrate levels ex-
ceed 10 mg/l and the potential kealth
effects of such exposure; aand
(3) Local public bealth authorities
and the Department will be notified
bv the supplier aonually of nitrate
levels that exceed 10 mg/l; and
{47 No adverse health effects shall
result.
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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 sl

"Methods of Chemical Analysis of Water and Wastes," EPA Environ-
mental Monitoring and Support Laboratory, Cincinnati, Ohio 45288
(EPA-800/4-79-020), March 1979. Available from ORD Publications,
CERL, EPA, Cincinnati, Chio 45288. For apprcved aralytical proced-
ures for metals, the technique applicable to total metals must be used.

CONTAMINANT METHODS IN REFERENCE #1

Arsenic {As) 206.2, Atomic Absorption Furnace Technigue; or
206.3; or 206.4

Barium (Ba) 208.1; or 208.2, Atomic Absorptioan 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 Absorptioa Furnmace techmnique

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

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

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

Fluoride (F) 340.1, Colorimetric SPADNS with Bellack Distillation;
or 340.2, Potentiometric Ion Selective Electrode

Sodium (Na) 273.1, Atomic Absorption Direct Aspiration; or
273.2, Atomic Absorption, Graphite Furnace

Nitracte (as N) 352.1; or 353.3; or 353.1, Automated Hvdrazine

Reduction; or 353.2

REFERENCE #2

"Standard Methods for the Examination of Water and Wastewater," l4th
Edition, American Public Health Association, American Water Works
Association, Water Pollution Control Federation, 1976.

CONTAMINANT METHODS IN REFERENCE 42
Arsenic (As) 301-a VII, pp. 159-162; or 404-A and 404-B(4), Spec-
trophotometric Silver Diethyldithiocarbamate
Barium (Ba) 301-a IV, pp. 152-155, Atomic aAbsorption - DJirect
Aspiration
Cadmium (C3) 301-a II or II1, pp. iwd=-152, Atomic Absorption .
- Direct Aspiration
Chromium ‘Cr+d) 301-4 IT or III, pp. 148-152, Atomic Abscrztioa
- Direct Aspiration
Lead (Pb) 301-a I or III, pp. 148-152, Atomic sbsorption
- Direct Aspiration
Mercury (Hg) 301-a VI, pp. 156-159, Manual Cold Vapor Techaique
Selepium (Se) 301-a VII, pp. 159-162, Hvdride Generation - Atomic

Absorptiocn Spectrophotometry
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22.06 Table 3: continued

Silver (Ag) 301-A II, Atomic Absorption - Direct Aspiratioa

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

Sodium (Na) 320-A, Flame Photometric Method, pp. 250-253

Nitrace (as ¥) 419-D, pp. 427-429, Colorimetric Brucine; or 419-C,
pp. 423-427, spectrometric Cadmium Reduction; or
605, pp. 620-624, Automated Cadmium Reduction

REFERENCE 43

Techniques of Water-Resources [nvestigation of the United States Geo-
logical Survey, Chapter A - 1. "Methods for Determination of inor-
ganic Substances in Water and Fluvial Sediments". Book 3, 1979,
Stock #024-001-03177-9, Available from Superintendent of Documents,
U.S. Government Printing Office, Washington, D.C. 20402.

CONTAMINANT METHODS IN REFERENCE #)
Arsenic (As) 1-1062-78, pp. 61-63, Atomic Absorption - Gaseous
] Hydride
Selenium (Se) I-1667-78, pp. 237-239
Silver (Ag) 1-3325-78, pp. 365-367, Flouride, Total Colorimetric,

Zirconium - Eriochrome Cyanine R

REFERENCE #4

Annual Book of ASTM Standards, part 31 Water, American Society ‘or
Testing and Materials, 1976 Race St., Philadelphia, Pennsylvania 15103.

CONTAMINANT METHODS IN REFERENCE 4

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

Cadmium (Cd) D 3557 - 78A or B

Chromium (Cr+6) D 1687 - 77D

Lead (Pb) D 3559 - 78A or B

Mercury (Hg) D 3223 - 79

Seleaium (Se) D 3859 - 79

Fluoride (I) D 1179 - 79

Sodium (Na) D 1428 - 64 (a)

Nitrate (as N) D 392 - 71; »r D 3867 - 79B; or D 3867 - 7T9A

MISCELLANEQUS METHODS FOR FLUORIDE

Automated Electrode Method, "Fluoride in Water and Waste Water," In-
dustrial Method #380-75 WE, Tachnicon [ndustrial Systems, Tarrvtown,
New York 10891, Februarv 1976

Fluoride in Water and Waste Water [ndustrial Method =129-71 ¥, Tach-
nicon Industriai Systems, Tarrytown, Mew York 10591, December 1272
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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 Herpicides
(a) Table I In 310 CMR 22.07 (1) and the accompanying provisions
contain maximum contaminent 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 described :n
said tables and accompanying provisions.
(b) Samples taken to determine compliance with 310 CMR 22.27(l;
shall be taken at the free flowing outlet of the ultunate user of the
community water system, as approved bv the Department.
(¢) 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 pres¢ribed in
Table 1 in 310 CMR 22.07(1) the supplier of water shall report o
the Deparmment 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 notfy 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 besn 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 reguiated by 310 CMR 22.97¢
acquired for surface waters after June 24, 1978, and data |
ground waters acquired after June 24, 1974 may be substituted fo
the inital analyses required by Table 1 in 310 CMR 22.07(1) with
express written permission of the Department.

N
;
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22.07:

TABLE 1
XIMUM CONTAMINANT LEVELS AND MONITORING
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310 CMR: .DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEZRING

22.07: continued
TABLE 2.

ANALYTICAL REQUIREMENTS
FOR CERTAIN CHLORINATED HYDRCCARBONS

PESTICIDES AND CHLOROPHENOXY PESTICIDES

REFERENCE _ METHOD APPLICABLE TO

Methods for Organochlorine Chlorinated
Pesticides and Chlorophenoxy Hydrocarbons
Acid Herbicides in Drinking

water, ORD, Publications

CERI, EPA, Cincinnau,

Chio 45268

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

Standard Methods for the 509-A, pp. 553-565 Chlorinated
Examination of Water and 509-B, pp, 535-569 Hydrocarbons
Wastewater, 14th Editon,

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 3, 1972

Available from Super-

intendent of Documents,

U.S. Government Printing

Office, Washington, D.C.

20402

9.30.32 Vel 12 - 3
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22.07:

5,30 32

continued

(2) Trihalomethanes

e maximum contaminant level for total trihalomethanes shall
be 0.10 milligrams per liter. This maximum contaminant level shall
become effective on promuigation of these Regqulations 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 trsatment began sampling and analyses for total trihalo-

methanes by November 29, 1980. Al 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 procass

shall begin sampling and analyses for total trihalomethanes by not

later than November 29, 1982. Once begun, all sampiing and analy-

ses shall be repeated quarterly. Ccmpliance with this maximum con-

taminant level shall be determined based on a running annual aver-

age of quarterly samples coilected 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

acton shall become effective.

(c) TFor all community water systams utilizing surface water sources

in whole or in any part, and for ail community water systems uti-

lizing only ground water sources that have not been determinad by

the Deparmment to qualify for the reduced monitoring requirements

of 310 CMR 22.07(2)(e), analyses for total trihalomethanes shall te

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 te

taken at representative locations in the distribution svstem, taking

into acccunt the number of persons served, the different sources of

water and the different treatment methcds employed. The results of
all analyses per quarter shall be arithmedcally 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 resuits thus invalidated and an explan-

ation of why the resuits were invalidated shall be included in the

report required hersin. The Ceparunent reserves the right to ra-

quire results invalidated by the supgiier of water to Se included in

the computation af the iverage winenever :the CTepartnent deems 3uch
action necessary or appropriata to protect the public heaith.

(d) Ucon the written reguest of a ccmmunity water svstem subject

o 310 CMR 22.07(2)(c), the monitor:ng Lrequency reqguirsd =v

310 CMR 22.07(2)(c; may be reduced by 2xpress writlen permussion

of the Department to one sample analyzed for total trihaicmernanes

per quarter taken at a coint .n the distmbution system reflecting

the maximum residence time of the water in the system, upon a writ-
ten determination by the Cepartment that the data from at least are

vear of monitoring in accordance with 310 CMR 22.07(23(c) and ‘ocal

conditions demonstrate that *otal tTihaicmethane concartraticns will Ze
consistently Selow the maxunum contaminant level. If at iny time

dur"xg which 3 community -water svstem is subject o 31C CZMR

22.07(2)(d), the results from any analysis exceed 0.10 miiligrams C
Vo, L2 - 34
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310 CMR: DEPARTMENT OF ENVIRONMENTAL QUALITY ENGINEERING

22.07: continued

total trihalomethanes per liter of water and such resuits are con-

firmed by at least one check sample taken promptly after such re-

sults are received, or if nc 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 yvear thereafter shall not be eligible for permission to become

subject to 310 CMR 22.07(2)(d). The Deparunent reserves the

right to order a community water system to increase the monitor:ng

frequency above the minimum prescribed in 310 CMR 22.07(2)(d)

whenever the Department deems such action necessary to detect

variations of total trihalomethane leveis within the distribution

system. All the samples thus taken shall be coliected within 2 li-

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 oniy

ground water sources, the monitoring frequency required bv 210

CMR 22.07(2)(c) may be reduced by express written permission af

the Department to cone 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 ume 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 trihalcmethane 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 approach

or exceed the maximum contaminant ievel for total trihalomethanes.

If at any time during which a community water system is subject to

310 OMR 22.07(2)(e) the results from any analysis taken for maxifnum
total trihalomethane potential are equal to or greater than .10

milligrams per liter, and such results are confirmed £y at ieast zre

check sample taken promptly after such results are recaived, or I

no such check sample is promptly taken, the community water

system shail immediately become subject to 310 CMR 22.07(2;(c) and

for at least one year thereafter shall not be eligible for permissicn

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 ummediately

analyze an additional sample for maximum total trihalomethane poten-

tial taken at a point in the distribution system reflecting max:mum

residence time of the water in the system for the purpose of deter-

mining whether the community water svystem must beccme subject to

310 CMR 22.07(2)(c). The resuits of all analyses pursuan: to 312

CMR 22.07(2)(e) shall be reported to the Deparwnent within 30 davs

of the community watar system's receipt of such resuits. Ail sam-

ples collected pursuant ¢ 310 COMR 22.07(2)(2) shail pe usez Zicr

determining whether the community water system is :C 2e mace sul-

ject to 310 CMR 22.07(23{(c;, uniess the analvtical resuils are .nvai-

dated :or technical rsasons, in wnich case the resuits thus :nv
dated and an explanauon sf wny the results were :.nvalicated snall

be included in the report required neretn. The Ceparzment reserves
the right to require the resuits invaiidated by the suppiier of water
to be included in determining whether the communty water svstam

is to be made subject to 310 CMR 22.07(2)(¢c) whenever the Tegar:-

ment deems such action necessarvy or appropriate o protect the zul-
lic health. The Deparzment resaerves the right tc order a community
water system to increase the moniioring irequency atove the munimum
prescribed in 310 CMR 22.07(2{2) whenever the Cerparwment Zleems

such acuon necessary to Jetect variations of :otal irihaicmeinans:
levels within the distribution svstam. All of the samgies hus taxen

shail ce collected within 3 Zi-hcur ceriod.
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22.07:

22.08:

7

5

continued

(f) The minimum number of samples required to be taken by a com-
munity water system pursuant to 310 CMR 22.07(¢), (4), 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 ta 310 CMR 22.07(2)
shall be conducted by one of the methods listed below. Samples for
total trihalomethanes shall be dechlorinated upon collection to pre-
vent further production of trihalomethanes, according to the proced-
ures described in the methods listed below. Samples for maximum
total trihalomethane potential should not be dechlorinated, and shouid
be held for seven days at 25 C prior to analysis, accaording to the
procedures described in the methods listed below.
1. "The Analysis of Trihalomethanes in Finished Waters by the
g\;irgo and Trap Method," Method 301.1, EMSL, EPA, Cincinnad,
0.
2. "The Analysis of Trihalomethanes in Drinking Water by Li-
g\)aliid/mquid Extraction,” Method 501.2, EMSL, EPA, Cincinnad,
0.
(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 praovisions sat forth in
the Department-approved plan. Effective November 29, 1979, every
plan approved by the Department shall, in addition to any other re-
quirsment imposed by the Dapartment, require the csmmunity water
system modifying its disinfection practice to:
1. Evaluate the water system for sanitary defects and evaluate
the source water for biolcgical 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 conunued mainten-
ance of optimal biological quality in finished water. Examples of
when this requirement shall be 2nforced include when chloramines
are introduced as disinfectants or when pre-chlorination is being
discontinued. When chlorine dioxide is being used as a disinfec-
tant, additional monitoring for chlorate, chlorite and chicrine
dioxide shail be required except when the Department determines
expressly and in writing that such menitoring is unnecessarvy.
Standara plate count anaivses siail alsd be required tefcre 3nd
after any modificatons uniess the Department Jdetermunes 2x-
pressly and in wr:ting that such analyses are not ipprepriate.
4. Demonstrate an active disinfactant residual thrcugnout “ne
distributicn svstem at ail uwmes dur:ng and after the mcdificatian.
3. Provide baseiine water gquality survey data of the diswi-
bution system as required by the Departnent.

Maximum Turbidity Contaminant Lavels, Monitoring Requirements and

W
[}

(9]

Analytical Methods

(1) The maximum contaminant level {or turbidity, appiicable only 3
public water systems which use wwater opbtained in whole ar in any zart
from surface watar sourcas, shail bDe measured at repressntative 2alry

point(s) to the distributicn system, and shail be:

(v
12
7]
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(a) One turbidity unit, as determined by a mcnthly average pur-
suant to 310 CMR 22.08 (3) except that five or fewer turbidity un:ts
may be allowed if the supplier of water can demcnstrate to the De-
parunent that the higher turbidity does not do any of the following:
1. Interfere with disinfecton; or
2. Prevent maintenance of an effective disinfectant agent
throughout the distribution system; or
3. Interfere with microbiclogical 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 Examinaticn
of Water and Wastewater," American Public Heaith Association, l4th
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, Chio 45288 (EPA-600 14-79-020),
March 1979.

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 peint(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 and shail take at
least one sample per day thereafter. All samples shall be taken at
representative entry point(s) to the distribution system.

(c) 1f the result of a turbidity anralysis pursuant to 310 CMR 22.08
(3)(a) and 22.08(3)(b) indicates that the maximum contamnan: .evel
has been exceeded, the sampling and measurement shall be confirmea
by resampling as soon as practicable and preferably within one hour.
1f 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 shail
notify the public pursuant to 310 CMR 22.16.

(d) 1f the Department determines that a reduced sampling frequency
in a non-community system will not pose 3 risk to pubiic health, 1t
can reduce the required sampling frequency. The option of re-
ducing the turbidity frequencvy shall be permitted onlv in -hose puc-
lic water systams that pracuce disinfec@cn and which maintaln an
acuve residual disinfectant in the distibution svstem, angd in those
cases where the Department nas ndicated :n wriang that no unrei-
sonable risk to health existed under the circumstances of this spu:cn.

Maximum Radionuclide Contamunant Levels. Monitoring Reguirsements and
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Analyucal Methoas

The maximum contaminant levels, sampling requirements and assc-

ciated monitoring requirements for radionuclides, applicable only ¢
community water systems, shall be as follows:
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22.09: continued

(1) For radium-226, radium-228 and gross alpha partcle radicactivity
(a) The maximum contaminant level shall be 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 shail be defined in terms
of a detection limit. The detecton 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 twhere is the standard
deviation of the net counting rate of the sample). The maximum
contaminant level shail be

1. For combined radium-226 and radium-228, 5 pCi per liter. In
no event shall the detecton !limit exceed 1 pCi per liter.
2. For gross alpha particle acdvity, including radium-226 but
excluding radon and uranium, 13 pCi per liter. [n no eavent
shall the detection limit exceed 3 pCi per liter.
(b) All analyses shall be made in accordance with the following
methods:
1. Interim Radiochemical Methodologv for Drinking Water: Envi-
ronmental Monitoring and Support Laporatory, crA-0o/4-75-008,
USEPA, Cincinnad, Ohio 452688; or
2. For gross alpha partcle radicactivity, Method 703 "Gross
Alpha and Beta Radicacticity in Water", Standard Methods for
the Examination of Water and Wastewater, 14th edition, American
Public Heaith Association, New York, N.Y., 1976; or
3. For total radium, Method 705 "Radium in 'Water by Precipita-
tdon", Standard Methods for the Examination of Water and Waste-
water, 14th edition, American Public Health Assaciation, New
York, N.Y., 1976; or
4. For radium-226, Method 706 "Radium-226 by Radon in ‘water",
Standard Methods for the Examination of Water and Wastawatar,
14t ed;t;gn. American Pudlic Health Association, New York,
N.Y., 1976.
(¢) Sampling and analvsis shall be done as follows:
1. Al samples shail be taken at the free {iowing cutlet of s
1ltimate user of the ccmmunity water systam, as approved oy the
Department. In addition, when so ordered by the Deparument, a
community water system using two or more socurces having dif-
ferent concentrations of radicactivity 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 Qqueston.
a. A gross alpha partcle activity measurement may be substi-
tuted for the required radium-226 and radium-228 analysis,
but only if the measured gross ipha partcle acuwnity dces
not exceed 3 pCi per liter at a confidence level of 3£ perzent
(1.85 where s the standard deviation of the nef :zzuntng
rate of the sampie). In iocaiitles where raaium-223 mav se
present in drinking water, radium-225 and.or racium-2Z
znalyses shall be requirea when the 3r3ss aignha carmcis
acuvity exceeds 2 pCi per liter.
b. 'hen the grcss iaipha cartcie activity axceeds I aCi zer
liter, the same or an 2quivalent sample shall be analyzed lor
radium-226. [f the concentration of radium-2285 exceeds 3 sCi
per liter, the same or an equivalent sample shall be inalyzed
for radium-228.
2. The frequency cf sampiing shall in no event be less than as
set forth below:
a. Community water svstems shail bpegin initial sameling v
no later than June 24, 1979 and snall complets such sampling

2,39, 32 Vo L= Tad
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2

by no later than June 24, 1980. At the discretion of the
Department, data acquired after June 24, 1976 may be subsu-
tuted for the imitial analysis required herein.

b. Community water systems shall conduct repeat analyses at
least once every four years. At the discretion of the Depar:t-
ment when the inital analysis taken in conformance with 310
CMR 22.09(1)(c)2a has established that the average annual
concentration is less than half the maximum contaminant levei
established by 310 CMR 22.09(1)(a), analysis of a single
sample may be substituted for the quarteriy sampiing pro-
cedure otherwise required by 310 CMR 22.09(1)(c)l. \More
frequent monitoring than once every four vyears shail te
conducted, wnen crdered by the Department, (n the wvicinity
of mining or other operations which mav 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(1)(c)l within one vear
of the introduction of a new water source for said svstem.
More frequent monitoring shall be conducted when crdered by
the Department in the event of possible contamunation 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
(1)(c)1, repeat monitoring after the initial analysis need not
include radium-228, except when otherwise ordered by the
Departnent. 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 tc the Department pursuant o 310
CMR 22.13 and shall nctify the public as required Zv 213
CMR 22.16. Monitoring at quarterly intervais snall ze ccn-
tinued until the annual average concentraticn no longer ex-
ceeds the maximum contaminant level or until a monitoring
schedule as a condition to a variance, exemption, or enforce-
ment action shail become effective.

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 Jose equiva-
lent in the total body shall be calculated on the basis of 20,300 pCi
per liter. The concentraton of stronttum-30 causing a {4 millirem
per vear dcse 2guivaieat :n the bone marrow shail te :aiculated zxn
the basis of 8 pCi per .iter. The concentration of aill sther man-
made radionuclices causing a 4 millirem per vear tfotai Zcdv 2r
organ dose egulvaient snaii be caicuiated or the basis cf a 2 :ler
per day drinking water intaxe using the 153 hour data listed :n
"Maximum Permissible 3ody Burdens and Maximum Perrmuss:Sie Con-
centraticn of Radionuciides in Air or Water for Occupatonal Ex-
posure", NBS Handbook 59 as amended August 1963, U.3. Depart-
ment of Commerce. I[f two or more radionuciides are present, :he
sum of their annual dose equivilent to the total body or o any
organ shall not exceed 4 millirem per year. The maxumum zcntamu-
nant level shall be based on e:ther analysis of a ccmposite af four
consecutive quarteriy samples or analysis of four quarzar!y sampies.
The required sensiuwvity of analyses shail be defined n terms <f 3
detection limit. The deteczon !imit shall be that Isrcantratcn
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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
shail the detection limit exceed

For tridum, 1,000 pCi per liter.

For strontium-89, 10 pCi per liter.

For strontium-30, 2 pCi per liter.

For iodine-131, 1 pCi per liter.

For cesium-134, 10 pCi per liter.

For gross beta, 4 pCi per liter.

For all other radionuclides, 1/10 of the applicable !limit.

~S i W -
e e e e e s

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

1. Interim Radiochemical Methodology for Drinking water, EZnwvi-
ronmental Vonitoring and Support Laboratory, LPA-600/4 75-0-8,
USEPA, Cincinnati, Ohio 45268; or
2. For all radionuclides except strontium-89, strontium-90,
ridum, cesium-134, and uranium.
a. Procedure for Radiochemical Analvsis of Nuclear Reactor
Aqueous 3clutions, H. L. Kneger and 3. Gold, tPA-R4A~73-014,
UEEPK, Cincinnad, Ohio, May 1973; or
b. HASL Procedure Manual, Edited by John H. Harley, HASL
300, ERDA Health and Salety Laboratory, New York, N.Y.,
1973; or .
3. For strontdum-89 and strontium-30, Method 704 "Total Radig-
active Strontum and Strontium-90 in 'Water", Standard Methods
for the Examination of Water and Wastswaster, 1dth editon,
American Public Health Association, New York, N.Y., 1976; or
4. For tridum, Method 707 "Tritium in Water", Standard Methods
for the Examinacion of Water and Wastewater, lith ecition, Amer-
jcan Public Health issociadon, wew York, W.Y., 1976; or
S. For cesium-134, ASTM D-2459 "Gamma 3Sgectrometry in 'water”,
1975 Annual Book of ASTM. Standards, watar ancd ATmoscherc
Analvsis, pPart 31, American Society for Tesung anc Materals,
Philadelphia, PA (1975); or
6. For uranium, ASTM D-2907 "Microquantdties of Uranium in
Water by Fluorometry”, 1975 Annual Book of ASTM Standards,
water and Atmospheric Analvsis, Part 31, American Society tor
Testing and Materials, Philadelphia, PA (1975).

(c) Sampling and analysis shall be done as follows:

1. All samples shail be taken at the free flowing outiet of the
ultimate user of the community water system, as approved by the
Department. These sampling and analysis requirements shall
apply to ail community water systems using surface water sour-
ces in whole aor in any part and serving more than 100,000
persons, :nd 3l other communiry water svstams which the Ce-
parmment may designate. In addition, supplies 3f water shzil
conduct monitor:ng, 3as ordered by the Ceparwment 0 determuna
the concentration of man-made radicactwity :n crincipal watar-
sheds designated by the Deparmment. EZach anaivsis shall e
tased on aither analysis of a composita of four consecutive
quarterly samples or analysis of four Juarteriv samples. All
data shall be rounded to the same numbper of signiiicant figures
as the maximum contaminant level for the substance in guestwon.
[£ gross beta partcle acuvity exceeds 30 pCi per liter, an
analysis of the sample shall be performed to idenufv the majcr
radicactive constituents present and the appropriate organ and
total bodv doses shall be calculated w0 determune zcmpliance vith
310 CMR 22.09(2)(a).

2. The frequency of sampling shall in no avent Ze iess than as
set forth beiow:
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a. Except as provided in 310 CMR 22.09(2)(c;2:z, community
water systems shail begin initial sampling by not later than
June 24, 1979 and shail complete such sampling by not later
than June 24, 1980. At the discretion of the Deparument,
data acquired after June 24, 1976 may be subsututed for the
initial analysis required here:n.

b. Except as provided in 310 CMR 22.09(2)(c)2¢c, community
water systems shall conduct repeat analyses at least once
every four years. Compliance with 310 CMR 22.09(2)(a) mav
be assumed without repeat analysis if the average annual
concentratdon of gross beta particle acuwvity is less than 3¢
pCi per liter and if the average annual concentratons of
tritium and strontium-90 are less than those prescribed in 310
CMR 22.09(2)(a), provided that if both ‘ritum and strontium-
90 are present the sum of their annual dose eguivalents to
bone marrow shall not exceed 4 millirem per year.

¢. By not later than June 24, 1979 the supplier of water of
any community water system designated by the Department 3s
utilizing waters contaminated by effluents from nuclear facili-
ties shall initiate quarterly monitoring for gross beta parucie
and iodine-131 radicactivity and annual monitoring for stron-
tium-90 and tritium. Quarterly monitoring for gross beta par-
tcle actvity 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 particie
actvity in a sample exceeds 1S pCi per liter, the same or an
equivalent sample shall be analyzed for strontium-89 and
cesium-134. If the gross beta particle activity exceeds 30 pCi
per liter, an analysis of the sample shall be performed o
identify the major radicactve constituents present and th

appropriate organ and total body doses shall be calculated to
determine compiiance with 310 CMR 22.03(2)(a). Quarterly
monitoring for iodine-131 shall be based cn a compcsit2 of five
consecutive dailvy samples which shail te anaiyzed crce eacn
quarter. As ordered by the Zegartment, mcre f{requert
monitoring shall be conducted when iodine-131 is 1dentified in
the finished water. Annual moritoring for strontium-20 and
for tritium shall be conducted by analysis of four quarteriy
samples, or with the express written permission of the Depar:-
ment a composite of four consecutive quarterly sampies. The
Department may in its discretion allow the substitution of
environmental surveillance data taken in conjuncuion with a
nuclear facility for direct monitoring of man-made radiocactivity
by the supplier of water where the Department determines
such data is applicable to a particular community water svstam.
d. If any maximum contamunant level set forth in 310 MR
22.09(23ca) is exceeded, the community -water systam 3nadl
give notice te the Ceparwment cursuant o 310 CMR 22.13%3 snd
shall nounfy the public tursuant fo 310 CMR 22.18. oni-
toring at monthiy 'ntervals shail te sontinued unul tne on-
centration dces nct exceed the ma:imum <ontamuinant .eve: or
unul a monitor:ng schequie 2as a conciluion o 3 varance,
exemption, or eniorcement 3cton sha.l become effacuve.

Alternative Analvucal Methods

w

)

O
8]

With the express written permission of the Tepartment, given alter a
public hearing and the approval of the Administrator cr the Adminisira-
tor's desigriee, an alternate analvtcai technique mayv be emplcved for z2nv

Ted g

analytcal technique prescribed in these reguiaticns. The CZepartmen:

snall give such permission orly if the aiternative technigue is substian

tiaily equivaient to the prescribed test in c—oth precisicn inc 2CIuracy
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22.10: continued
as it relates to the determinaton of compliance with any maximum con-
taminant level. The use of the alternative analytcal technique shall
not decrease the frequency of maonitoring 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 Deparmment for the purpose of complying with these regulations
uniess 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
chloring residual, temperature, pH, and analyses for the contral 3f
treatment works for public water systems may be performed by any
employee or agent of the public water system whom the Deparument
designates as competent and authorized to perform such analyses. No
sample shail be considered for the purpose of determining compliance
with these requlations 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 intc the
following categories:
1. Mineral, such as calcium, magnesium, sodium, potassium.
iron,  manganese, chloride alkalinity, sulfate, silica, tluoride,
pH, conductance, dissolved gases.
2. Physical, such as color, turbidity, odor, residue (solids).
3. Numient, such as organic nigrogen, ammonia, nitrate, nitrite,
shasphorus. :
4. Cemand, such as COD, 30D, 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 Organics, such as hydro-
carbons, chlorinated hydrocarpons, carbamates and organo-phos-
phorus compounds.
(b) Microbioclogical Analyses. This discipline shail be subdivided
into the rfollowing categorias:
1. Tortal Coliform by the Memhrane Filter Method.
2. Fecal Coliform by the Membrane Filter Method.
3. Total Coliform by the fermentadon Tube Method.
4.
3.

Fecal Coliform by the Fermentation Tube Methed.
Standard P'ate Count.
(¢) Radiological Analvses.

(3 A laporatory may be approved ind cerufied in one :r more disci-
plines, or in one or more categor:es within a disciphne, zut cmy I,
for each category and discipline, the laboratory demcnstratas .. nas
adequate personnel, faciliues, methodology and quality procedure =0
properiy perform analyses an its own premises. The laperitary’s
certficate of approval shall clearly indicate ail disciplines and.or
categor:es in which the laboratory is certified.

(4) A laboratory that desires certficaticn :n one st more disciglines
or catagories shall submut an applicadon cn forms 2rovided zv he
Department. No such application shall be iccepted unless -he !aZors-
tory filing the application agrees :n writing :0:

(p]
|
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(a)

DEPARTMENT OF ENVIRCNMENTAL QUALITY ENGINEERING

Authorize Department Personnel to enter their premises ang

conduct an on-site review of the laboratory;

(b)

Participate in a proficiency testing program in environmentai

analyses administered by the [epartment;

(c)

Promptly submit all 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 cerufied, it meets all of the
following requirements:

(a)
1.

Laboratory rpersonnel shall meet the following reguirements:

Analvst. - Microbiciogical.

a. Academuc Training. Minimum of high school dipioma cr its
equivalent.

b. Experience. One yvear of work experience in water bac-

teriology, plus a minimum of one month of on-the-job training

under the direct supervision of a qualified analyst in methodc-
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/consuitant who

meets %He qualifications prescribed in 310 CMR 22.11(5)(a)3.

Department microbiologists may be available as consultants for

those laboratories certified only for microbioclogical 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 poiitical subdivisions of the Commcn-
wealth.

Analyst. - Chemical and Radiological. .
a. &a&emic Training. Minimum of high school diploma or its
equivalent.

b. E_’x_per‘.ence. Analysts conducting radioiogicai analyses
and cnemical analyses other than for organic chemcals snail
possess:

(i) a minimum of two years cf experience in radiological

or inorganic analyses, including six months of on-the-job

training, under the direct supervision of a qualified analvst,
in measurements being considered for approval or certifica-
tion; or

(i) with no experience, twc years of on-the-job training,

under the direct supervision of a qualified analyst, in

measurements being considered for approval or certificaticn.

Analysts conducting analyses for organic chemicals shail
possess a minimum of six mcnths experience in the measure-
ment of chlerinated hvdrocarbons and chlorcphenoxys and Twc
years of experience in gas chromatograpny.

In each case, each year of college-iever alnIng 1n 2
reiated sc:enuific fieid, or demonstrated equivialencv snall 52
considered equal 10 cne vear ol worx experience.
¢. Supervision. Anaivsts conducnng cnemucar and radic.s-
gical anaivses snall be supervised DV a supervisor consuiisn:
who meets the JuaiMficauons prescribed in 310 CMR
22.11(S)(a)3.

Supervisor /‘Caonsuitant.

a. Academuc lraining. Minimum of a bachelor's degree in
micropiolegy, biociogy, chemistry, or closeivy reiated fieias.
b. Experience. Minimum of two years =f wCrk experience :n
measurements ceing considered for apercval or certification.
. EXxgertion: A person wno has served 3s a suberviscr
cansuitant in in snwvironmentai laboratory or 1S 2gulvalent Iir
not less than <wo consecuuve vears (n the .ast iive vears

0O
}
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prior to June 24, 1977, and who does not meet the academic
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 labgratory, 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,/Consuitant or Labcra-
tory Director occurs, and shall submit a curriculum vita. This
notification shall be submitted within ten Jays of the change.
This requirement shail 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
22.11(S)(a).
(b) An environmental laboratory requesting certfication shall
employ sufficient personnel and shall possess sufficient space to
process and examine the sampling worklocad undertaken by the
facility. Work areas shall be clean, well-lighted and properly
ventilated. Adequate temperaturs controlled incubators shall be
available to meet the requirements for the tests performed by the
laboratory and sufficient refrigerated storage facilities shall be
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 essental for the satis-
factory performance of all laboratory analyses icr which cer=ficanucn
is requested shall be on hand or readily availabie on the premuses.
Testing instrumentation shall be in proper working order. All
precision equipment (e.g. analytical balances, spectrophotometers,
etc.) shall be calibrated at regqular 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 thessa resgulatons for the determination of biclogical 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 embodied in their analytical
resuits. This program shall include all of the following:
1. Records of -he operauon ard maintenanca cf all laboratcry
aquipment;
2. Records cn conwol sampies. standard calicration curwes,
incupator and 3autcclave ogeraton:
3. Parucipaticn in a proficiency ‘testing orogram aamunistarad
by the Depar'ment; ind
4. Quality control acuvities sha.u be documented on a reguiar
and conudnuing schedule. Records on the .aboratorv's Juaiit™v
control program shall be maintained zn file lor at least two 2,
years.
(£) Sufficient information shall accompanv e2ach sample to permit
absolute identification. The sgecific information provided cn e
sampling cernficate shail include the sample source, the location of
the sampling site, the date and ume of ccllecton and the name of
the individuai coilecting -he sample.
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(g) Maintain records in strict conformuty 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 anv required preservative.

(1) 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 the Department. (n
addition, such out-of-state laboratories may be required %o partwci-
pate in written examinations and proficlency tesung prcograms oV
the Deparmment.

(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 ail samples which
exceed an established maximum contaminant level to the supplier of
water. The supplier of water shall be responsible for initiating
immediate and appropriate foilow-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 certificaton 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 cf the proficien-
cy testing, the Department shall either grant or withhold certification.

(7) A laboratory's certification may be revoked at any ume for anv ot
the following reasons:
(a) Non-adherence to analytical methods prescribed in these regu-
lations.
(b) Failure to perform at satisfactorv levels, as indicated by
proficiency testing results.
(¢) Reportng, 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 resuits of envircnmental analyses.
(e) Reporting, as its own, results actually provided by
1. laboratories in Massachusetts that are not certified by the
Department; or
2. Qut-of-State laboratories that do not meet the reciprocity
reguirements of these regulations.
(f) rFailure to promptly suprut ail reports and data reguired.
(gy The laboratory obtained the cer<wficate through Iraud, dece:t,
or submussion Jf .naccurate (nicrmaticn ccrhcerning perscnnel guaiiii-
cations.

(8) A laboratory whcse certificatcn has been revoked may have

certification rewnstated through the foilewing procedures:
(a) The Laporatory Director shall submit a written regert o the
Derartment detailing the specific corrections that have been made,
or that the Director intends to make, in regard to the deficiencies
that resulted in revocauon of the certificate. This statement ci
intent shall include a cprojected completicn date on which au :Ze-
ficiencies shall be corrected.
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continued

{b) The Laboratory Director shall, at the same time, 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. Certficates 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 iist shall include the
name and location of the laboratory, the names of the director anad
supervisor/consujtant and the catagories of analyses n which the
laboratory has been granted certification. Deletions from and additions

to the list shall be available at the designated oiffices of the Depart-
ment.

Consecutive Public Water Systems

22.13:

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 single system for monitoring purposes. Any modified monitoring
shall be conducted pursuant to a schedule given express written

approval by the Department and approved by the Administmrator or the
Administrator's designee.

Variances

3 ".0 an
RS

The Department may grant variances from the requirements of 310
CMR 22.05 to 310 CMR 22.09, inclusive, but only sukiect to the failow-
ing condidons:

(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 technoiogy, 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(1)(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 heajth. If
the Department grants a pubiic water system 3 varianca tursuant %o
310 CMR 22.13(1)(a) the Depar:ment shall prescribe within cne year
of the date the var:ance :s granted, a schedule for:
1. Compiiance, inciuding increments of progress ay "he pukbire
water system with 2acn maximum cSontamunant levei raguirsment
with respect %0 which the variance was granted, and
2. implementation by the public water system of such contrci
measures as -he Deparrtment mav require for each zontaminanr,
subject to the maximum contaminant level requirement, dur:ng
the period anding on the date compliance with such raquirement
is required.
(b) {rom any provision of these rsgulations which raquires the use
of a specified treaument technique with respect !0 a <sntaminant .2
the public water svstem applving for the variance Zemcnstriles ¢
the satisfacticn of the Zerarmmen® that such ftreatment technigue .3
not necessary t3 arotact the neaith 9f persons Decausa i e
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nature of the raw water source of such system. A variance grant-
ed pursuant to 310 CMR 22.13(1)(b) shall be conditioned on such
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 Deparmment 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, and a
hearing held pursuant to such notice shall include each of the vari-
ances and schedules covered by the nouce.

(3) The Departument shall not accept any applicaton for a variance
unless the public water system applving for the variance agrees in
writdng 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(1)(a) as expeditiously as possible;
(c) Comply with any monitoring or other requirement prescribed
pursuant to 310 CMR 22.13(1)(b).
(d) Report to the Deparument, in the manner prescribed in 310
CMR 22.15, the resuits of all tests, measurements and analyses
made in 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 prescriped 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) Noufy the public, in the manner prescribed in 310 CMR 22.16
of any failure to comply with the variance <r 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 in the
manner prescribed in said 310 CMR 22.17.

(4) Everv 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 Ceparument shall promptly report to the Administrator or 1t
the Admnistrator's desicnee, every variance granted by -he Zepart-
ment. Such notificaticn shall contain all of the Zollowing:
(a) The reason for the variance;
(b) The basis for the Deparmment's finding *hat the granung I
the variance wiil not resuit in an unreascnagle risk 0 neaith, n
those cases where the Department must maxe such 3 fincing before
granung a variance; and
(¢) Documentation of the need for the variance.

(6) All applicaticns for variances shall be made on forms grescritec
by the Department.

22.14: Exemptions

The Department may exempt any public water svstem Ir
maximum contaminant :evel crescrifed in 310 CMR ZZ. w3
22.09, inclusive. cr from anv prescribed freatment Tecan
Seth. but sniy subiect w0 the fcilewing condiucns:
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continued

(1) The deparmment shall not grant any exemption uniess 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 maxiunum
contaminant level requirement or the treatment tachnique 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 grantng of the exemption will not result in an unreason-
able risk to heaith. The Department shall make this finding in
consuitatdon with the Massachusetts Department of Public Health.

(2) 1f the Departument grants a public water system an exemption, the
Department shall prescribe within one year of the date the exemption
{s 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) Implementadon 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 requirament, during the period ending on the date com-
pliance with such requirement is required.

(3) Before the Department grants any exempticn, or prescribes any
schedule pursuant to any exemption, the Deparmment shall give notice
and opportunity for public hearing to the public, to the Massachuset:s
Deparmment 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 %o such notice shall include each of the axemp-
tions and schedules covered by the notice.

(4) The Deparument shall not accept any application for an exemption
unless the public water system applying for the exemption agrees in
writdng to all of the following:
(a) Pay in full the cost of all nodces and hearings required by 310
CMR 22.14(3);
(b) Comply with any schedule prescribed pursuant to 310 CMR
22.14(2) as expeditiously as possibie, and in no evant by later than
the deadlines prescribed in 310 CMR 22.14(5);
(c) Report to the deparmment, in the manner prescribed in 310
CMR 22.135, the resuits of all tests, measurements, and analyses
made in compliance with the exemption, and with the schedule
prescribed sursuant (o the exempuon;
(d) Report ¢ rthe Ceparmment, :n the manner prascribed in 310
CMR 22.13, any railure to ccmply with the terms of the <xempton,
or with the scheduie prescribed pursuant 0 the axamption;
{2) Notifv the pubiic, in the manner prescrbed :n 310 CMR 22.13
of the grantng of the examption;
(f) Noufy the public, in the manner prescribed :n 310 CMR 22.13,
of any failure %o comply with the exemption or with any requirement
of anv schedule prescriped pursuant to the exempton;
(@) Maintain all the records prescriced in 310 CMR 22.1i7 in the
manner prescribed :n 310 CMR 22.17.

(3) Every exemption shall be conditioned cn :zsmpliance by the public
water svstem with the fcliowing requirements, ail of -which shall have
the same forze and effect they -would have if spectficaily sat ioreh 'n
these regulations:
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(3) All of the requirements set forth in 310 CMR 22.14(4).
(b) Except as provided in 310 CMR 22.14(5)(c), every scheduie
prescribed pursuant to an exemption shall require ccmpliance by the
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. TJanuary 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 vyears after the effective date of the
maximum contaminant level requirement cr treatment technique
requirement with respect to which the exemption was granted if
such regquirement tcok effect after June 24, 1977.
(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 nc event later than
1. January 1, 1983 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 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 prcmptly report to the Administratcr or ‘o
the Adminiswator's designee every exemption granted by the Depar'-
ment. Such notification shall contain all of the following:
(a) The reason for the exempticn;
(b) The basis for the Ceparument's finding that the granung of
the exemption will not resuit in an unreasonakble risk tc neaith; an
(¢} Documentation of the need for the exemption.

(%

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

22.15: Reporting Regquirements

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

(2) CUrless a shorter reporung period Is prescribed in 310 CMR 22..30 1,
or in any other provision of these reguiations, the supciier of watar
shall report -0 the Deparunent the resuits cf every test, measuremen:
or anaiysis the suppiier of warter is reguired Ddv these reguiations i
make withun (a) the first ten days foilowing the month in which :he
results are received or (b) the first ten davs following the 2nd 27 the
required monitoring period as stipulated by the Department, whichever
of these is shorter.

(3) The supplier of water s not required to report analyticai resuits
to the Department in cases where a Deparwment laboratory pericrms -he
analysis.

w
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(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.

(3) 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 foilowing:
(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 supglied 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:
residential users.
agricultural users.
commercial users.
industrial users.
other public water systems.
unaccounted for.

Wb W+
¢ e e s s .

22.16: Public Notificaton Requirements

(1) Every community water system which fails to comply with an ap
plicable maximum contaminant level, an applicable tasung procadure,
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 t3 a variance or exemption, or fails to perform
any monitoring required by those regqulations, shall notfy persons
served by the system of the failure or grant by inclusion of a notice
in the first set of water bills of the system issued after the faiure or
grant and in any event by written notice within three mcnths. Such
notice shall be repeated at least onca evary three months so long as
the system's failure continues or the variance or exemption remains in
effect. [f the system issues water bills less frequenty than quar-
terly, or does not issue 'wvater bills, the notice 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, in addidon to the notification required by
310 CMR 22.16(1), by all of the following methods:
(a) B8y publication on not less than three consecutive days in a
newspaper or newspapers of general circulaton in the araa served
by the systam. Such norce shail be cempleted wthin {ourteen Z2avs
aftar the supplier of water learns of the failure. !f the area servad
by 3 community water system is not served by a dailv newspacger st
Jeneral c:rcuiation, the notification by nlewspaper required dy 312
CMR 22.16(2) shall instead be Jiven pv pubiicatncn on thrae :zsnsec-
utive weeks in a weekiy newspaper of Jeneral circuiation serving ine
area. If no weekly cr daily newspaper cof general circulation serves
the area, notice shall be given by tosung the notice 1n post offices
within the area served by the system.
(b) 3y furnishing a copy of the notice io the princigal radic and
television stations serving the 3rea served by the system. Such
notce shall te furnished within seven days after the sugglier of
water learns of the Iailure.
{c) Except that the requirements ct 310 CMR 22.18(2)\bH; mav =e
waived by thes Deparmment if it determunes :tnhat the violation nas
been aliminated, and there is no 'onger a risk to sublic neaith.
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(3) If a non-community water system fails to comply with an applicabie
maximum contaminant level, fails to comply with an appiicable :esung
procedure, is granted a variance or an exemption from an applicabie
maximwn 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 shall give notices by continuous posting of such failure or
granting of a variance or exempton to persons served by the system as
long as the failure or granting of the variance or exemption contnues.

(4) Notice given pursuant to this section shall be written in a manner
reasonably designed to inform fully the users of the svstam. The notice
shall be conspicuous and shall not use unduly technical language, un-
duly small print, or other methods which would frustrate the purpcse
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 Deparument, bijingual
notice shall be given. Notice may include a balanced explanation of the
significance or seriousness to the public health of the subject of the
notice, a fair explanation of steps taken by the system to correct any
problem and the resuits of any additional sampling.

(58) 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 in
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), inciusive, do nc:
appiy to sodium. Instead, when the level of sodium exceeds the
maximum contaminant ievel, the supplier of water shall notify persons
served by the supply of the 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., shail
be sent to all persons served by the system at least annually bv
inclusion with a water bili. If the supplier of water does not issue
water bills, the notice shall be made or supplemented by another form
of direct mail.

In the case of a non-community water system nouficaton shail
conform to the requirements si 310 CMR 22.16¢3} and 22.15(4..

(7Y A copy of all nouficatcns sent, :ssued cr postad bv the suppiier
of water in compiiance with the requirments of this secuon zhall ze
furnished to the Cepartment no ater than the time it !5 given 3 e
user of the system.

(8) Whenever the DUeparmment deems such action apcropriate, the
Department may, on cehaif of the supplier of water, give any nctice
the public required by 310 CMR 22.i6. The provisions of 310 CMR
22.16(8) shall not excuse anv supplier of water from :tself g1ving anv
notice required by 310 CMR 22.16.
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Record Maintenance

22.18:

All suppliers of water or certfied laboratories as appropriate shall
retain on their premises or at a convenjent location near their premises
in a g;rm admissible as avidence in Massachusetts Courts the following
records:

(1) Records of bacteriological analyses made pursuant to these regula-
tons shall be kept for not less than 5 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 swmmaries, provided that such summaries are in
a form admissible as evidence in Massachusetts Courts and that all of
the following information is included:

(a) The date, place and tme 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 sampie, check sample, raw or process water

sample or other special purpose sample;

(¢) Date of analysis;

(d) Laboratory and person responsible for performing analysis;

(e) The analytcal technique/method used; and

(f) The results of the analysis.

(2) Records of action taken by the system to correct violation of
these regulations shail be kept for a period not less than 3 years after
the last a.ctlon 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 systam
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 o the system
shall be kept for a period ending not less than 3 years follcwing 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 construcdon of ail water
mains, records of materials used in joints of water mains, and records
of the materials of construction of all services shall be maintained.

Right ¢f Entrv

22.19:

All suppliers of water snall autherize agents and 2mployees of The
Commonweaith, u1gon presentation of their credanuais, 'o 2nter their
premises, excluding dweiling places, withaut a warrant cr the purgaese
of inspecting, surveying and sampiing public water svstems. whether
or naot the Commonweaith nas evidence that the system s 1 violatian
of an applicabie legal requirement.

Distributicn Svstem Requirements

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

(1) All service ccnnections shall have a minimum residuai water gres-

sure at street laves of at least 20 pounds per sguare incn under all
design conditions of flow.
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(2) All water storage tanks connected to a distribution system of a
public water system shall be constructed and located sc as to adequate-
ly protect the water from contamination. Tanks and basins shail be
covered and vents and overflow pipes screened. Thev shall not be
directly connected to sanitary sewers or to storm dralnage systems.
Sewers, drains, standing water and similar sources of possible con-
tamination must be kept at least 50 feet from the tank or basin. Water
main pipe, pressure tested to 30 pounds per square inch withcut
leakage, may be used for gravity sewers at distances greater than 20
feet and less than 30 feet.

(3) Existing uncovered distribution storage tanks or ©tasins mav De

continued in use put only if all of the foliowing 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
qu is maintained at all times in the water leaving the tank cor
asin.
(b) The water leaving the tank or basin meets the requirements
prescribed in 310 CMR 22.05 and 310 CMR 22.08 for coliform 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 basin 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 sysiems shall collect
samples from a representative entry point to the water distributcn
system for the purpose of analysis to determine the ccrrosivity charac-
teristics of the water.
(a; The supplier shall collect twwo samgies per zlant for analvsis icr
each plant using surface water sources whnolly or in part; one during
mid-winter and one during mid-sumer. The supplier of the 'water
shail collect one sample per plant for analysis for each plant using
ground water sources. The minimum number of samples 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 characterisucs cof the water
shall include measurement of pH, calcium hardness, alkalinity, tem-
perature, total dissolved solids (totai filteratcie residue), and calcu-
lation »f the Langeiier Index .n 3ccordance with 310 SMR 22.13(7.
The determinaticn of corrosivity characterisucs shail cniv inciude
one round of sampiing !two samples per ciant Zor surface water and
one sampié Der piant Ior grounc water sourcas;. However, in 3c-
dition, the Department has the discrelon %0 reguirs mentiring
for additicnal parameters which mav indicate csrrosivity charicier-
istics, such as suifates and chlorices. The Agcressive Index, as
described in 310 CMR 22.1%(7)(b) can te used instead cf he Lan-
gelier Index with the approval of the Deparument.

(6) The supplier of water shall report to the Deparmment the resuits
of the anaivses f{or the corrosivity characteristics 'wthin the firs:
10 days of the month fcilowing the month :n which the sample resu.ts
were recetved. [f more {requen: sampling ‘s reguire2 >y the Zenar:-
ment, the supplies can accumulate the Jdata and snail recort =ach vaiue
within 10 davs of the month fcilewing the month :n whicn the ana.smczl
results of the .ast samp.e was reca!vag.
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22.20:

continued

(7) Analyses conducted to determine the corrosivity of the water shall
be made in accordance to the following methods:
(a) Langelier Index - "Standard Methods for the Examination of
Water and Wastewater,” 14th Edition, 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 Colorade.
(¢) Total Filtrable Residue -~ "Standard Methods for the Examination
of Water and wastewater," 14th Editdon, Method 208B, pp. 92-93; or
"Methods for Chemical Analysis of Water and Wastes.” Method 160.1.
(d) Temperature - "Standard Methods for the Examination of Water
and Wastewater," 14th Edition, Method 212, pp. 125-126.
(e) Calcium Hardness - EDTA Titrimetric Method "Standard Methods
for the Examination of Water and wastewater,™" l4th Editdon, Method
3098, 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 Edition,
Method 403, pp. 278-281; or "“Annuali 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 Examination of water and
Wastewater,” 1l4th 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 - Potentometric Method, "Standard Methods for the
Examination of water and Wastewater,” 14 Edition, p. 306.
(1) Sulfate - Turhidimetric Method, "Methods for Chemical Analysis
of Water and Wastes," pp. 277-278, EPA. Office oiTachnolcgy
Transfer, Washington, D.C. 20460, 1974, or "Standard Methods isr
the Examination of water and Wastewater," 13th Edition, pp. 334-13§,
14th Edidon, pp. 496-498.

Surface Water Supnplies

8,30,92

(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 pubiic
water system except:
(a) Rivers and streams 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 af
public water supply where conditions are imposed by specific legi-
siadon.
(¢) Cearzain watercourses or todies of water where in the express
written opinicn of the Denarument sufficient prowisions nhave tean
made by means of treaument, storage, restrictions on the ume ci
diversicn, or other means to assure an acceptabie quality of watar.
1d) GZmergency sourcas apprcved by the Department unaer inz
orovisions 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 sxcrement;
no device for the collecuon of house siops, sink waste, water wnich
has been used for washing or cooking, or other polluted water; and 0o
hitching or standing place for horses, cattle or other animais shail be
located, constructed, or maintained within one hundred feet of he
high water mark of such scurce of water suppiy or tributary thareto.

(3) No human excrement, Ir ISmpost Jontaining human axcrement, or
munic:pal, commercial or industrial refuse or waste product or zeiluting
\igquid or other supstance wnich in the cpiniocn 3f the ZeparTnent .5 ot

-
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a nature poisonous or injurious either to human beings or animals, cr
other putrescible organic matter whatscever, shall be discharged
directly into or at any place from which such liquid or substance may
flow or be washed or carried into said source of water suppiy cr
tributary thereto.

(4) No burial shall be made, except by permission in writing by the
Board of Wwater Commissicners 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 mTibutary
thereto. No lands not under the control of cemetery authorities and
used for cemetery purposes, from which lands the natural cdrainage
flows into said source of water supply or tributary tnereto, snail ze
taken or used for cemetery purposes unul a plan and sutficient de-
scription of the lands is presented to the Department and untl such
taking or use is expressly approved in writing by the Department.
H)

(5) No system of sewers or other werks 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 Enwviron-
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 fcr 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 bean expressly approved in writing tv the De-
partment, be located or constructed at any place wthin the watersinec
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 permt by
the Board of Water Commissioners or like body hawving jurisdiction over
such source of supply, fish in; enter or go in any boat, seaplane, or
other contrivance; enter upon the ice for any purpocse, including the
cutting or taking of ice; or cause any animal 0 g0 1 or apen sucx
source of water supply or tributarv theresto. :

.

health cfficer of 3any :own, of zases of IoSnrtagicus or inf2cuous iiséas
occuring within the watersned of such source of water suppiv 2
tributary thereto, snail be cpen 0 inspection at ail reascnabie wmes
by the Board of Water Commussioners cr like bedy having jurisaiction
over such source of supply, by its officers or agents, and by e
Department.

(8) All repcrts which may 5Se made to anv coard of heaith, or %o zin

L N

(3) The supplier of water shall cause regular and thorough :nstec-
tions to be made of the water shed t0 ascertain compiiance Mt 312
CMR 22.21. It shall be *he dutry of the aforesaid suppier of watar
cause ccpies of any rules and reguiations +iolated 15 be servea ugen
the perscns wviolating the same :cgernher witn notices of sucn vicialions.

«
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continued

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 0
take appropriate action to enjoin such violations and to promptly notify
the Department of such wwolations. The aforesaid supplier of water
shail report to the Deparmment 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-
don of the watershed at the time of the last inspection.

Ground Water Supplies

22.22:

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 writtan
order of the Department.

(2) Suppliers of water shall acquire sufficient land around wells,
infiltratdon galleries, springs, and similar scurces 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 Jdiameter 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 permssion
necessary or sufficient to protect the public heaaith.

(3) The supplier of water for a community water system shall cause
regular and thorough inspectons 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 upcn the persons
viclating the same together with notices of such violadons. 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 viclations and to prompty notify
the Deparment of such viclations. The aforesaid supplier of water
shall report to the Deparmment in writng annually, prior to the 30th
day of TJanuary, the results of the regular inspeclons which were
made during the sreceding calendar year. The regert shail state the
number of wiclations fourd, the number 3f notices served, the numker
of viclations iabatad and :he jeneral conditicn 3f "ne arsa surrounding
the well at the time of the iast inspection.

Crcss Ccnneckons

(1) Definiticns. As used :n 310 CMR 22.22, unless the :zontext indi-

cates otherwise, the following words shail have the icllowming meanings:
(a) "Air-Gap” shall mean the unabstructed vertcal distance through
the free aumosphere between the lowest Jpem:ng {rsm any pipe or
faucet suppiving water to a tank, plumbing Iixtire, or other device
and the flcod level mim of the recaptacie.
{(b) "Backflew" shail mean :he f{low of water or Jother lguids,
mixtures, 5r substances into the distributicn rFipes J3f 3 potadie
suppiy of water {rcm iny source or saurces Sther nan e intencea
source.
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(c) "Backflow Preventer with Intermediate Atmospheric Vent” shall
mean a device having two independently operating check wvaives
separated by an intermediate chamber with a means for automaticaily
venting it to the atmcsphere. The check valves are force loaded to
a normally closed position; the venung means is force loaded two a
normally open position.

(d) "Approved Backflow Preventer" shall mean a device or means
approved by the Department to prevent backflow.

(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" shall means a fcrm of backflow due to re-
duced or sub-atmospneric pressure within a gpublic water svystem.
(g) "Barometric Loop" shall mean a lcop of pipe rising at least 33
feet, at its topmost point, above the highest fixture 1t suppiies.
(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.

(1) "Contaminant" shall mean any physical, chemical, biologicai or
radiological substance or matter in water.

(j) "Cross Connection” shall mean any actual or potential connec-
tdon between a public water system, any waste pipe, soil pipe,
sewer, drain, or any unapproved source or system. Without lim-
ting the generality of the foregoing, the term "cross connecton’
shall aiso 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 thers would te danger
to heaith in the opinion cf the Deparament.

(m) "Person" shall mean an individual, corporation, company,
association, tust, partnership, the Commonweaith, 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 tc
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 consumpticn.

(o) "Public Water System" shall mean a system for the provision to
the public of piped water for human consumpucn, if such system
has at least fifteen (13) service connections or regularly serves an
average of at least twentv-five (29) :ndividuals daily 3t ieast sixT/
(60) days of the year. Sucn term includes (1; any ccllecuen,
treatment, storage, and gZistribuuon facliites under centrel af ine
operaztor of such 3 system anc used primariy (n ccnneclion with
such systam: and (2) any coilecmon or pretreaument starage acui-
ties nect under zun contror which ire used primar:y n fsnhecuen
with such svstem. A public water system is either a "cemuniT/
waier svstem” or a "non-community water system”.

1. "Community water svstem" snall mean a public water system
which serves at least fifteen (13) service connecuons used bv
vear-round residents or regularly serves at least Ttwenty-five
(28) vear-round residents.

“Non-community ‘water svystem' shall mean a pubdlic water
system that s NOU 3 community water svstem.

{p} "Reduced Pressure Backflow DPreventer' shail mean a dav

inccrporating (1) Two or more check vaives, (2) an autcmau

9

n :
aperating differential reief valve (ccated befwesn the Tao Ineci3.
237 Two snuroif vaives, and (4; necassary 3CDULTenancas or “asung.

s

L 1N -
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The device shall operate to that the prassure in the zone Letween
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
normai flow, the pressure between the check valves shall be less
than the supFly pressure. In case of leakage of either check
valve, the differential relief vaive shall ceprate !0 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 consumbption.

(s) "Atmosphere Vacuum Breaker" shall mean a device used to

prevent back siphonage and not to be used under static line press-
sure.

(2) Responsibility.
(a e Department has the following responsibilities relative to
Cross connections:

1. Establishment and administratdon 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;
3i Inspection of new installadons for compliance with approved
plans;
4. I[ssuing permits to maintain approved cross connections as
indicated in 310 CMR 22.22(4);
5. Providing advice and assistance to others invoived 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 can-
nections exist, whenever the Department deems such surveys
necessary;
7. Annual inspection and testing of approved backilow pre-
venters.
(b) The supplier of water is responsible for the safety of the
public water system under its jurisdiction, and shail have the
following specific responsibilities relative to cross connections:
1. Making semi-annual inspections of all approved backficw
prevention devices installed on the distribution system:
2. Assisting Department personnel in annual inspecuons of
approved backflow prevention devices;
3. [nspecting all commercial, industrial and insttutional pre-
mises served by the public water system to determine if cross
connections 2xist, whenever the supplier of water deems such
inspections necessary;
4. Taking aporcpriate acuon o eliminate hazarcous cocnsitions;
3. Reporting :0 =ne JeparTnent any vioclauons of these reguia-
tons found in surveys or stherwise;
8. Maintaining records of .nscections of approvea tackilcw
preventers, and submutting coples of the racords of the :n-
spectzons to the Deparwnent.
(¢) The owner of any permut {cr a cross connection has the follow-
ing respoansibilities relatve to cross connecZons:
1. Applving annaually for renewal of the permit;
2. Having suitable arrangments made so that inspecticns can Se
made during regular business hours;
3. Maintaining a szare parts it and special tools as :ndicatad
in 310 CMR 22.22(8);
4. Providing necassarv .apor Ior inspectdon and tesung by he
Ceparmment or sucpiier of water as :ndicated in 218 TMR 22.22:2 :
3. Tasting doubie check +valve installaticns mortay, -esting
reducad prassure sackilcw preventers guartariy, iad mamniainung
records of tne tesung 33 raguired ov 310 MR O22.22.2

ekl

Vo, L2 o- IS

C- 70


http:oacic'.cw

310 CMR: DEPARTMENT CF ENVIRONMENTAL QUALITY ENGINEERING

22.22:

W
(93}

W
ra

continued

(d) Local plumbing inspectors are required by the State Plumbing
Code to be cognizant of cross connections and to have elimnated
-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 such appli-
cations are shown in Table 22-1.

(f) The backflow devices described in 310 CMR 22.22(2)(e) shall
be installed and inspected under a permit issued by the local
Plumbing Inspector or by the Board of State Examuners of Plumcers
and Gas Fitters.

(3) Cross Connectons Prohibited; Exceptions
(a) Tn all cases, piumbing cross connectons are prohibited by 310
CMR 22.22 and the supplier of water shall have the authority to
prohibit and shall prohibit cross connections uniess the following
requirements are net:
1. The pubiic water system is protected by a method meeting
the requirements of 310 CMR 22.22, and
2. Approved backflow preventers or vacuum breaxers are
properly installed wherever the potable water outlet may be
submerged, and
3. Plans, drawings, and specifications showing the method of
protecung the pubhc water system have been approved by the
Department prior to construction and installation.
(b) No supplier of water shall supply water to any perscn main-
taining a connection which does not meet the approval and permit
reqmrements of the Department and the Requirements of the Boar"
of State Examiners of Plumbers and Gas Fitters.

(4) Permit Reguired
(a) The person naving jurisdicticn over a cross Isnnecuon mesLng
the requirements of 310 CMR 22.22(3) shall obtain a separate permit
from the Cepartment 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 notice and opportunity for a hearing, the Department
may revoke any permit at any time whenever, in the opinion cf 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 cutcome of the hearing, unless the Department
by written order prescribes otherwise.
(c) No person shall maintain a cross connection without a permit or
after revocaticn of the permit.

{3) Locaticn of Prctectuive “evices. The locatien of the kackfliow
preventer with respect 10 the p.umbing cn the premuses and ne serv-
ice connection will be determined by the degree oI nazard sxisung =r
potentially existing 3nd shall coniorm to the Icllowing requirements
(a) Proper !ocation of the approved backilow greventer(s) allows
for simultaneous protecuon of the public water supoply distributon
system and the potabie water system within the premises. This
type of installation, referred to as “"in-plant protection™, is re-
quired whenever feasibie in the Jpinion of the Department.
(b) Approved packilew preventers shail bde located so 3s %0 achieve
protection of all cross conneczens with a minimum numger i de-
vices.
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(6)

&)

(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 protecton at the meter or
property line:

1. Nuclear reactors or other facilities where radicactive materials

are used;

2. Sewage treatment plants and pumping stations;

3. Plers, docks, marinas, shipyards;

4. Chemical plants;

§. Metal plating industries;

6. Hospitals, mortuaries, clinics;

7. Laboratories, except when the Departnent detarmines 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-
quenty 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 separaton at the meter or the building or
property line and the owner of the premises must provide potable
water for domestic purposes.

Types of Backflow Preventer Required.
(a) Depending on the degree of hazard and type of backflow
involved, the Departnent may deem acceptable air-gap separation,
reduced pressure backflow preventers, double check vaives, non-
pressure type vacuum breakers, or barametric lcops 3s backflor
preventers. Table 22-1 is a guide for the protection required
against certain tgpes of hazards.
(b) Each dis ution system has unique problems and cross con-
nectons found within premises occur in 3 variety of fcrms and vacy
in nature such that the protection of each instailatcn must Zze
considered in the light of conditions found to exist. Therefore, the
Departnent shall make the finali determination as to what type of
backflow prevendon shall be required.
(¢) There shall be no by-pass around any approved backflow
greventer uniess an approved backflow preventer is installed on the
y-pass.
(d) Reduced pressure backflow preventers, double check valve
assemblies, and any manufactured air-gap items used osursuant o
310 CMR 22.22 must be types and modeis specifically approved by
the Department.
(e) Aunospheric wvacuum breakers and other backflow prevention
devices must meet the requirements of the Board aof State Txaminers
of Plumbers and Gas Fitters.

Aporoval of Cevices icr Use In Massachusetls.

(a) The Lepartment snail maintain a ust of the spcrovaa or aro-
visionaily approvad Dbackilcw preventers menticnec .n il0 CMR
22.22(6)(a).

(b) The Deparmment shall consider the suitapility of a specific size
and model 3f device for use n Ccross connecuon <ontrol in the
Commonwealth 3fter receipt of ill of the fcilowing informaticn:

1. A laboratorv test report from an independent lesting iado-

ratory, pased on American Society of Sanitary ESngineering

Standard No. 1013, No. 1013, or American water 'werks Asss-

ciation Standard C-306-73 or University of Scuthern California

Specificaticns.

2. A report of 3 field tast conducted Zor sne vear under suger-
vision of an independent !aboratory in conicrmanc2 with Lniver-
sity of Scuthern <Caiiformia Scecificzfions or American 'water
‘wWorks Asscciaton Standard Z-306-73.

Vel L20- 33e.l2
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3. A copy of ASSE Certification Seal of U.S.C. Certficate of

Approval.

4. Current catalogs and spec:fications 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 ci
approval referred to therein, provided that the materials of con-
struction meet the foilowing requirements:

1. The bodies and internal parts of mechanical devices shall be

of corrosion resistant material agproved by the Cegpartment.

2. The clapper or poppet facing rings and the reiief wvaive

facing rings must be of a molded synthetic rubber.
(d) After a provisionally approved device gives trouble free oper-
aton for a period of one vear in the Commonwealth in an approved
installation, the device shall be classified as fully approved except
that provisional approval may be extended at the discretcn of the
Departument.

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 heaith.
1. For in-plant protection, the reduced pressure backslow
preventer shall be installed on the customer’s side of the water
meter on the potable water suppiy line.
2. Drinking and domestic water lines, lines for safety showers,
and lines for eye wash devices must be taken off the ugstream
side of the backflow preventer.
3. The backlfow preventer shall be located 50 as 0 termit easy
access and provide adequate and convenient space Ior 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, flocoding, and
mechanical damage.
7. 1f 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 reiief vaive gcrt, there
must be an approved air-gap separation between the port and
drain line. To be approved, the air-gap must be at ieast twice
the internal diamezer of the discharge tine.
9. Befcre installing a Zfackiiow preveater, pigeiines snall e
thoroughly flushed 0 remove foreign mater:al.
10. The owner 2or owner's acent must maintain 3 sgare taris Kl
and any special toois required ior removai ang re-assampeiy oI
devices.
11. The owner or owner's agent must provide necessary laber
for \nspecticn and tesung performed by the Department or the
supplier of water.
12. Pit installation is strongiy discouraged and will be approvez
oniv in special unusual cases. See 310 CMR 22.22(8)({).
(b) "Double Check vaives”. A double check valve assemrly :s
effective against tackilcw causad bv back pressura cr bacx zipacn-
age and can be used ¢ protect the public water svstem rom sub-
stances which may Ce oclectuonable nut act nazardsus o tesiln.
1. DOrinking and decmestc water iines, iines lor safery snowers
and lines lor 2ve wash ZJewvices must Le taxen oif tne upstraaim
side of the zZneIx vaives.

- . A ama s
vol. em = 31T
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continued

2. The double check valve assembly shall be installed with

adequate speace to facilitate maintenance, insepction, and testing.

3. The top of the check valves must be a minimum of 30 inches

and a maximum of 34 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.

§. Tightly closing valves must be installed at each end of the

assembly.

7. Check valves must be provided with suitable connectons and

appurtenances for testing.

8. The owner or owner's iagent must maintain a spare paris 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 De 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.

3. [f vacuum breakers are used as protection 3an tanks c¢on-

taining liquids which are hazardous to heaith, further protection

will be required on the main water line.

6. Atmospheric vacuum breakers must not be used under con-

didons of static line pressure.
(d) "Barometric Loop". A barometric locop 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 thair varying degrees of hazard, must be evajuated by
the Deparmment to determine the type of backilow prevention re-
quired. Therefore, no changes in either the equicmen? comprising a
system or rthe source of water supply for the svstem snail be made
without prior approval of the Cepartment. Alsa, the approval aof
the Ceparmment shall be obtained bdefore any chemicais iare used in
the system. 3uildings having the Iollowing actual or potential cress
connecuons shail be required <o have backflow praveniicn:

1. Any system with a pumper Jonnecticn Inte wnhich chemcal

idditives may be injected by fire deparament equipment.

2. Fire systems which may be subject to contamination wmth

ant-freeze, "Foamite’, or other chemicais used in fighting fires.

3. Fire systems subject to ccntaminaton from auxiiary or used

‘water supplies or private storage tanks.

4. Fire systems and storage reservoirs which may be treatsd

for prevention of scale fcrmation, corrasion, ilgae, slime grewths.

5. Fire systems with pumper connecdcns within 1,300 feet of in

auxiliary unappraved 'water supglv.

Gate vaives required for fire prstecton svsiams must Je CS&Y
tvpe.

[
44
I
'
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continued

(f) "Pit Constructon”. Installation within a vpit shall not be
?eﬁ‘nu'tted except under exceptionai circumstances, anc then only as
ollows:
1. The pit interior shall be a minimum of 10 feet lcng, 4k feet
wide, and must have a clear height of 6% feet high.
2. The pit must be of watertight constructicn.
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 tcp foot-hold is
within 12" of the pit opening and the oottom foot-ncid is within
12" of the pit floor.
5. An adequate drain must be installed. The Zdrain line shail
not be connected tc a sewer.
6. The floor shall be pitched to drain.
7. If built in a rcadway, the top of the pit must bDe adequately
reinforced.

(9) Inspection, Testing and Qverhauling of Devices.
(a) After approval ot plans and 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 bv the Department.
(c) Approved backflow preventers shall be tested semiannuaily by
the supplier of water. )
(d) The owner or owner's agent must test double check wvaive
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 reguest to the supplier of water or
representatives of the Department.
(e) Devices failing the test or found defective shail Ze cverhauled,
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.
(g) Some iron bodied double check wvalves, installed before pro-
hibited by pertinent rules and regulations, are sull in use. Iron
bodied double check wvalves must be overhauled and cleaned yearly.

(10) Penalties. Section 160A of Chapter 111 of the General Laws
provides, in part, as follows: "Whcever maintains such a connecuon
without a permut or after revocation of the permit to maintain such
connection shall be punished bv a fine of not more than five hundrec
dollars. 0 the use of the Commonweaith, or by ungrisonment Ior not
more than one vear, or toth.”

REGULATCRY AUTHCRITY

3-30-82

310 CMR 22.00: M. G. L.

(7]
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Cc-2.8 June 1974 letter fram Woburn City Engineer to

Massachusetts Department of Public Health regarding
reactivation of wells G and H for emergency supply.
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Q:‘itg of Woburn ° —-

Massachusctts

}

DEPARTMENT OF i-UBLIC WORKS

) ENGINEENITVG 1 IVISIO® .,
THOMAS J. MERININ, ~ &

CiT7 ClteOINKER

June 17, 1974

Mr. George J. Coogan, Director

Bureau of wWater Supply 927 - 2¢ 52

Dept. of Public Health ) -
600 tlashingten Street

Boston, Mass.

Dear Sir:

This is to notify your office that the City is considering
activating its East Woburn Well Field for emergency water supply
purposes. Inclosed are copies of the Chemical Analysis for both
Wells and I was informed by Mr. Kenneth Tarbell of your Tewksbury
office that the Bacterial Analysis for both Wells was zero. If

there are any questions concerning this matter please contact this

office.

You;g.truly,
2? s

S et T
Thomas J. Mernin, P.E.
City Engineer

TIM/4s -

cc: Mr, Albert vall

IS
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Cc-2.9

June 1975 letter from Massachusetts Department of
Health to Woburn Board of Water Cammissioners regarding
change of chemical treatment of wells G and H.
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i ‘\\Eg.‘% /' P.
600 7/MW‘%W Room 320
WitLLiAM J, SICKNELL M, O, (%W 02///
COmMIBSIONEAR .. Jdﬂe 24’ 1975
Board of liater Cormissioners RE: WOSURH - Pudlic Hater Supply
City of iioburn Change of Chemicals, llells G and o
ilassachusetts
Gentlemen:

Tne Department of Public Health has received a letter of May 7,
1375, from Mr. William A. .iieman, Chief Pumping Station Jperator. In his
Tetter, MNr. Kiernan has requested approval of the use of Calgon TG-10 as a
replacecent for Calgosfl in treating Wells G and H.

The Department has no objection to the use of Calgon TG-10 pro-
vided that the dose rate iwust be 1imitad to four parts per million computed
as sod}um hexamataphospnate on the basis of the analysis for the phosphate
radica

We feel it is nacessary, nowevar, to call your attention to the
poor quality of the water obtained from Hells G and H. Analyses performed
over the last few years snow that the water from thase sources contains
elevated l2vels of nitratas, aamonia nitrogen, chlorides, sulfates, sodium,
manganes2 and hardness and has poor physical characteristics in addition,

&s evidenced by the test results for color, odor, turbidity and sediment.

T2 Department does not encourage continued reliance on these sources to meet
warm weather demands. We strongly recommend that your Soard initiate irmed-
jata action to develop more satisfactory sources of supnly or treat these
suoplies completely to maxke them riore accsptadle.

i

~ Very truly yours,

Gaorge J. Covgan
. Director
Bureau of Kater Supply and Uatar Quality

C/e/?/sk

237 - 1975
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C-2.10

November 1977 letter fram Massachusetts DBEQE to Waburn

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: Waburn - 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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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. WwWall

C- 86



Bovembery 3’ 19"

Baard of Publie Works
Cicy Hall #
Koburn, Massachusetts 01801

Re: WOMUXS ~ Public Watsr Supply - .
Appreral of Yell Site Betwvesn |’
¥alls £ and K for further Tastiag.

Gentlenex:

- Tha Matropolitan Boston-Nortbhesst Regicnal office ¢f the Department of
Eavizoumental Quality Emginearing has rassived a latter dated Awgust 31, 1977,
requesting & sanitary survey of a proposed wall site lecated sbout halfwxy v
betwaen Wells G and B North of Salsm Street abeut 200 feat Rasterly of the
Adericsa River, and near tha se ecalled Rifls Range. This request wag submitted

ammbmmumum'

foginears from this uu« W the pr»u«l site on September l, 1977.

-wmmumnmtmv.u-cunmmmmmum'
of hardness,. sodium, manganese, sulfste, chlorids, end sameonia. Preliminary
chemical anslysis from a test well fdentified as 1-77 indicates mhcmmuna
of bariness, sodimm, irwa, msngansss, sulfata, chloride, ammonis uc.c.l., -
mummum;hm:magﬂsumcmn.

u:mnm.mmmmumy preliaisary, thc Wt'!o‘lt
m:ﬁmmuuhwu;mdm‘:mbuohanrcqunt:mc._

Tha Departaent appreves "of the m site for further testing using an eight-
ineh tast well subject to the {ellsowing:

1. That a proisnged ewwoing test 'tand.n' a wintww of five (5) lavs
bs comnductad to evaluate the quantity and quality of water availabla.

2. That this office De notifiad at least five (5) days prior to start
up so pruper sampliess and analysis can de performed.

In cur letter to you dated Juus 24, 1978, you wvere advised to invescigats
treatzent of C and H YWells or to look for additional sources.
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Please notify thips office as to the status of our recommendations.

If you care to discuss this situstion, plaase call this office at 851-7261.

Thank you for your continued cooperation.

TIN/20 /omr

Board of Eealth

Cicy Hall
Woburn, Massachusetts 0&801
. <t
Enginears Office =.
- City Hakk =

~ Woburn, Massachosetts 0180L

Attentisn: Mr. lhrn:l.ng .

89 Main Street

Concord, Massachusetts 01742

Acttention: Mr. Auu

Water Department

City Hall
Woburn, Massachusatts (1801
Attention: Mr, Wall

Very truly yours,
For the Comaissionaer,

Thoumas F. McLoughlin
Ragional Enviroomental Enginear
Matropelitan Boston~-Northeast Ragion

MOMulo‘A~
BECEIAEDR
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C-2.11 Jammuary 1978 letter and report from Dufresne-Henry

Engineering mgaxﬂi.ng water quality problems at wells G
and H in East Woburn
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_ MONTPELIER. VERMONT NEW LONDON. NEW HAMPSHIRE
ST. JOHNS3URY. VERMONT YARMOUTH, MAINE

PLEASE ADDRESS REPLY TO:
PRECISION PARK

NORTH SPRINGFIELD, VERMONT 05150
802 886-2261

January 2€, 1978
LETTER OF TRANSMITT -

City of Woburn
Woburn
Massachusetts 01801

Attention: Mr. Albert J. Wall
Superintendent of Public Works

Re: Final Repcrt in Relation to
East Side Wells

Gentlemen:

Ve submit herewith 1in acccrdance with our agresments dated
March 1 and Sectember 30, 197€, final report of the investigztion
in relation to the wzter quality prcolems at Wells G and E in

East wWoburn.

The investigation included the expenditure of nearly $37,000
in 2ctual services performed by others, such as well work and
pumping tests. Ths work performed by these services enatled us
to evaluzte the hydrology ¢f the area and deternminie that <the
aree would support additional withcrawal of ground water.

about 150 samples of water were collected and analyzed in our
laboratcry anu scme in the State Lab, cduring our investigation.

The problem with the Iast Side ¥Well Water, to which we were
directed to address ourselves at the start of this investigation,
was the compleaints cf obtjecticnzble tastes and odors. Ve deter-
mincd that the ccoirlaints were attributable to the action of
chlcrine on the orranic matter residing in the distribution system.
Trhis was preoven tv the fact thzt the raw water itself, taken
directly from the wells, had no cbjecticnable taste or odor.

ks a result of our investiratlic, the State Department of
Environmental Quality Enpinecring (DESE) has lifted the chlorina-
tion requirement providing that twice weekly samples tested for
coliform are 2ll negative shewing no ccentamination. It is alcso
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'}epofted that the water has improved in quality and there have
been no compliaints from the water users on the East Side.

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

It will therefore be necessary to treat the water and the
estimated cost of 2 treatment plant is zbout $1,500,000, based
on 1979 construction. Th2 only alternative to this is to go o
the MDC. The MDC can supply water to Woburn only on an emergency
basis until such time as a2 48-inch diameter pipe is lzid 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 additionzl gravel packed well between
G and H so that the f{ull capacity of the ground water resource
which exists in the Aberjona River Valley can be utilized. Such

s=za project will forestall the need for complete reliance on MDC

srzzra2ss

-—water for many years and will be more cost-effective and economiceal

in the long run.

The following report outlines the basis of our recommendations
which are to ccntinue 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-HENRY ENGINEERING CORP.
[1/.,, - . . . -

9/ ./;-' ‘_//’/; ?Z{:_/?‘/u’%

L. M. Pittendrcigh, P.E. Rhw
Associate N
'-_;‘i’n-.'/'“L

Lip/ran 617 365539

DUFRESNE-HENRY ENGINEERING CORPORATION
c- 91 '
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History

Savp .Gravel Packed Wells G and H are located in the Rifle Range
ERLS®  Aree of East Woburn and are shown on the ‘locus plan, Plate No.
;ZQ‘Q'l, included in the Appendix. The Aberjona River provides re-
Yo ocharge of the ground water reservoir from which the wells

’ derive their water. '

. The wells were constructed in 1965 and the pump in Well G
hes a capacity of 800 gpm at 265 ft. total dynamic head (TDH).
The pump in Well H has a capacity of 400 gpm at the same TDH.

When the wells were first started there was evidence of e
contamination and the State Health Department reqguired that the
water be chlorinated. Manganese was z2lso 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 the~organic 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 Reservoeolr

Gravel Packed Vell G was constructed in the overburden of a
preglacial bedrock valley (Aberjona) and the formation encoun-
tered was as follows:

0 - 5 feet peat (static water level € 1 foot)
.5 - 20 medium sand and gravel

20 - 30 brown sand

30 - 60 grey fine sand and clay

60 - 64 brown sand and gravel

64 - 68 medium brovwn sand

68 -~ 79 brown sand and gravel
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Eé The log of gravel packed well H;is as follows:

R '0 - 17 feet peat (static wate‘..l.lteve1 en feeg)
' 17 - 26 fine brown silty sand’, - '~ -

26 - 28 fine brown sand ! S

28 - 34 medium to coarse brown sand and-.gravel

34 -~ 39 fine to coarse brown sand and gravel

39 - 45 medium to coarse brown sand and .gravel

45 - 51 fine to medium brown sand and gravel with
some coarse sand and gravel

51 - 58 fine to medium brown sand S

58 - 78 medium to coarse brown sand and.gravel

78 - 88 medium to coarse brown sand and gravel with
some black sand.

e

NEOS ol '?m

This formation was deposited durlng 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 4O 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 1s deficient in .
oxygen and this often promotes the growth of filamentous bacteria,
one of which 1is called Crenothrix. These are anaerobic (not v//
. Trequiring 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 1s below sea level.

The bottom water 1n many surface reservoirs containing
manganese has been improved by aeration systems which bubble
ailr from the bottom. Tkhe bubbling air causes circulation and
results in movement of the water which greatly improves the
vater cuality.

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 Mareh of 1976 and verbal approval was odbtained to conduct
the necessary preliminary tests shortly thereafter.

Drawing No. D5600 entitled "Hydrological Diagram Showing
Proposed Method of Investigating the Grcund Water Aquifer,
Gravel Packed VWells G and H" included in the Appendix, shows the
prelimirary steps recommended in crder to monitor the results of
air injection.

pXXitl S
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This consisted of” installing an alr iriection well about 30

2 feet from the gravel packed well teminating at the same depth.

located in a line extendlng toward ‘BHe gravel packed well from

- the air injection well are four (4 bse"vauion wells each two (2)

feet apart and consisting of 1- l/u",PVC sereens having the same
depth as the gravel packed wells. _

The cone of influence around a gravel patfked well when pump-
ing 800 gpm (Well G), shown on Drawing. D 5600 is the result of
hydraulic friction of water passing throurh the aquifer or water
bearing formation. In other words the withd"awal of water from
a2 gravel packed well causes radial flow towards-the well.  If
alr was injected in the injection well it would 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 injJjection of alr 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 lntroduction of air improves the quality of the ground
water.

— Table No. 3 shows the results of samples taken from observa-

tion well A at a depth of 20 feet. Before air was introduced
the manganese content was 0.80 mg/l and on June 1 the manganese
was down to 0.02 mg/l. The nitrates dropped from 3.1 to 1.84
mg/l. At 40 feet the manganese dropped from 0.80 to 0.20 mg/l
and nitrates from 3.4 to 1.45 ng/l 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/l
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.

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/l, which shcwed a reduc-
tion of 0.9 mg/l and the iron went from 6.55 mg/l initially to
0.21 mg/l. At about 83 ft. depth in Well "D" as shown on
Table llo. 10, the manganese and iron were 0.02 and 0.01 mg/l.

The beneficial effects on water being pumped from Gravel
Packed Well "G" a2s shown on Tatle No. 1l was not noticeable

becauce the treated xauer comprised a very srall percent of
the water being p .,-
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making ten (10) in all
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This pre’iminary §Est gave disuinct indicauions that bubbling ~

in the ground water improved the quality of the water. We

therefore recommended the installation of nine (8) additional

>» diffusers to "circle" Well G.

Further indications that the diffusion of air in ground

water provides beneficlal 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 a2 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
monitored and that I intend to advise my client to

take immediate and vigorous action to defend and pre-
serve its rights if they are violated in any way."

We immediately employed an attorney and on Januafy 21, 1977

he informed us that there 1s 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
as shown on Drawing D6243 in the Appendix.

On ilarch 1, 1977 the manifold piping connecting the air

diffuser wells was completed and air injectlon commenced March 2,

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 a2 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 VWell G the division of air injection was

uniform. The fc"ﬂa icn encountered varicd f"om fine sand

4wato coarse gravel. Naturally the air diffuser wells in the

This phenomenon did not cause concern and had t¢o be accepted.

4
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B " There was no radical change in the water quality being
pumped from Well G even after two months operation desplte 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 reguired to carry the proper residual

2 was noticeably reduced. These signs indicated satisfactory
. results. :
A We made a written request to the DEQE on May 3, 1977 to
Ef eliminate the addition of chlorine to Well G for a period of
D& time in order to otserve whether this would irprove the gquality
— - of the water in East Woburn. This request was based on the fact
N that the raw water bacteria samples taken directly Zrom the pump
Fl at Well G at two week intervals for a period cf several months
_ 3 were negative showing that chlorine was not necessary.
;;“7 On May 19, 1977 we received verbal approval from Mr. Fred —
& Barker of the Tewksbury Office of the DEQE to eliminate chlorine ?
- é’ from Well G for a fows week trial period. Mr. Barker indicated
ol 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:
e l. 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 wich "no chlorine" began June 7, 1977 and
— => on June 29, 1977 Mr. Fred Barker 1ssucd a 30 dzy extension based
on the good results. This procedure has cecntinued to date and
there have Deen no corpleaints of taste and cdors in the East
Woburn area - in fact there have been many favorable comments
—> on the water quality.

During the develcpnents 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 frcm Well H was very

low in iron. The manganese in Well I 1s comparable to Well G.

— The only logical explanation for the high iron in the four

(4) observaticn wells at VWell H is that they are actually out
.. in the swamp area (30 feet from H) where the water could have

— ™7 an entirely different quality.

Cc- 96



— . —_— . - -

g—,.. RS- PtV RT3

T, Test “Well Work

Drawing D6357 shows ‘the relative locauion of Well G to
" H and the site of test wells driven to explore the water bearing

E" material between the two wells.

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

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

Test Well No 2- 76 driven December 10, 1976 had the following

log of material:— VK\
/-77

0 - 37 feet fine sand and clay

37 - 50 ft. brown sand and gravel

50 - 67 ft. sharp gray gravel and clay
67 - 84 rt. 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
punmping test conducted from November 14, 1977 to November 23,
1977 pumping 250 gpm.

I

Drawing D6357 includes a hydraulic profile running between
G and H. Also shown 1s the curve (section through cone of
influence) of influence around the wells observed during the
punping 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 cf the 8-inch well would
surply an adcitionzl 600 gpm. This will mezke a ccmbined ground
water yleld from the East Woturn Area of about 2.5 MGD. &

5. Treatment of Water Supply

The letter containing approval to conduct the extended
pur.ping test from the DEQE stated that:

"Prelim
as 1-77 ind

§§%f‘fy“‘3 test well identiried
iron, manganése, suI ate, chlorids, am

o "Although this chemical analysis data is only preliminary,
the Departiment feels that if the.well site is used as a
oz source of water supply it shall require treatment."
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In compa"ing the chemical analyses ¢ samples collected from
the pumping test with regular samples wnich are routinely col-
lected from Wells G and H, it is apparent that the 8-inch well
on which the pumping test was conducted derives its water from
the same 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/l of
carbon-chloroform extraet (C.C.E.Y. C.C.E. is a mixture of
organic compounds that can be a2bsorbed on activated carbon under
prescribed conditions and then desorbed with the solvent chloro-
form. .

v
s

These organic contaminants - natural sutstances, insecticides,
herbicides and other agricultural chemicals are present in the
ground water of the Aberjona River Valley. Bcth natural and
man-made contamlnants can have undesirable effects on health
and can cause tastes and odors. C.C.E. in well water should
not exceed 0.1 mg/l. 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 medla. The 1iron and manganese are oxidized by
chemicals Just prior to filtration, usuazlly 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 soecial 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 $180 per million gallons. This is
much less than the cost of MDC water.

Following the removal of 1iron and manganese the water will
pass through activated zarbon "polishing" filters. These will
abscerb the crganic contaminaznts that mizht te present in the
water. Carbon filtraztilon aione would not constitute ccmplete
treatment. This was shown by the test conducted at Well H. ./

In the Well H pumping station 1s a carbon column consisting
of a 12-inch flanged pipe with dome ends atout 12 feet long.
It stands vertically adjacent to the deep well turbine pump
and was purchased as a pilet plant about 15 years ago when
Well H had a taste and odor problem.
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As pa"t of our investigation we asked the water department
personnel tc reactivate the carbon;ﬁblgmn to, filter the raw
water from Well H through four (4) fpet of granular activated
carbon (Filtasorb 200). The test was ini*lated on 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 hre shown on Table
Nos. 27 through 30. Through the experimen@ the carbon removed
some of the iron but the manganese was not ‘hoticeably reduced.
The removal of iron by the carbon medla was® also shown by the
cloggling of the filter media thus reducing the flow and creating
increased back-pressure. Plate No. 5 1is 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-
sulting 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 sma2ll amount of iron
but the manganese exceeds the Drinking Water Standards of the
U.S. Publiec Health Service.

N Drinking
"Average Average Water
at "G" at "H" Standards
(mg/1) (mg/1) . (mg/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
jater Act but the linits were established for aesthetic and
economic reasons only, rather than recause of adverse health

effects, and their presence above this recommended limit represents

an unusual treatment problem for a water supply. Today the water
frem G and H is complexed by the addition of an approved hexa-
metaphosphate. This forms a complex that keeps the iron and/or
manganese in solution and prevents its troublesome precipitation.
They are not removed - they are still present in the water. But
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There is no criteria’ that recuires'i reztment other than

what is now being carried at Wells G gnd H, cut 1f an additlonal

well 1s constructed, the developmentrvust be ap roved by the
a

5535 E. ' They will not approve construc*tcn of new\well without

Ry vTe
v
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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 the removal of
iron and manganese. These will be f&llowed by similar filters
—~ containing granular activated carbon. Drawing D6859 in the
Appendix shows the general layout of the olanh.

7. Estimate of Cost

Based on constructing anoéher gravel packed well together
wilth 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. Punping Station and pumping eguipment lO0,0CO
(low head pump)
N 3. Alterations to existing pumping ecuipment 50,000
- 'An "G" and "H" wells .
- é%% 4., 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, erngineering and supervision 300,000

$1,500,000

8. Financin

- The following calculations pertain to the financing of the
project:

— . Borrow $1,500,000 for 20 years (pay back in 18 yrs)
Principal Payments $ 85,000
— Interest 128,000
5?13 G600 per yezr in first years.
i Woburn ‘Assessed Valuation = $120,000,000.

213,000 = $1.78 on tax rate
_ 120,000
C-100
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From the above it would appeﬂd that *1f Federal or State Aid

is not available the project woulq.amqunt to less than $2 on the
tax rate. L 1 '
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LIST OF A°PEN&IC:
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Chronology of this Investigqf}on; ': s

Locus Plan - Wells G and H .;'
Proposed Aeration for Ground Water -
Reservoir Turnover (A-5765) : v

Hydrological Diagram Showing Propose&. -
Method of Investigating the Ground --
Water Aquifer - Gravel Packed Well G & H

Photo showing Air Injection Well and
Sampling Wells at Well G - Woburn, Mass.

Proposed Treatment to the Ground Water -
East Slide Wells .

Pumping Test Record by ASA Construc-
tion Company, Inc.

Time-Drawdown and Time-Reg¢overy Graph
for 8" pumping test at Rifle Range

Water Supply Analysis

Carbon Column Pilot Plant Study
Gravel Packed Well "H" (A-5964)

Plan of Proposed Iron and Manganese
Removal Plant - "Rifle Range"
Gravel Packed Wells - (Preliminary)

Wells "G" & "H" Hyéraulic Study

" Sheet 1 of 1
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Tables 1 - 31
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Drawing D6859

Drawing D6357



Dec. 2, 1975
Feb. 2, 1976

- Mar. 17, 1976

May 4, 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

WOBURN - EAST: SIDZ .WELL PROBLEN

&

CHRONCIO Y ~ )

- \
S A

y : k

Met with'DfW and discussed the problem.

 Met with Aldermen & DPW to discuss what the

study would include. s
\ e
Received signed coquact.

Alr (test) well at "§" and- PVC sanple
wells completed.

Firét 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 alr
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 gpm.

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

Meeting with.Special VWater Committee and Layne

N.E. Re: Patent Infringement.

Letter from Attorney stating no infringement
on Layne's patent.

American Pile Driving Egquirment was low bidder

on a2ir 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

May 19, 1977

June 7, 1977

June 22, 1977

T

June 29, 1977
Aug. 22, 1977

Nov. 11, 1977

il
'

1 Mar. 2, 1977 |
Mar. 21-23, 1977
‘May 3, 1977
May 104 1977

R
Alr diffuser at;"G" wells completed.

R .
Piping manifbid betwgen compressors and
alr diffuser e¢ls completed

Started 1nje.ting air 1n the "ring" of
diffuser wells :

(¥4

" Installed larger compressor. Total air now

being injected at We;l G equals 26 cfm.

Letter to DEQE requesting pernission te
eliminate chlorine. - -
Initlated éteps to conduct study of water
quality of "H" well filtering through four

feet of carbon in a 1l2-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 unexplalned.

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 extenslon of time
for another 30 days of no chlorine at "G"
well.

Began filtering some of well water from
H through 4§ feet of carbon in the carbon
cclumn.

The head loss on the carbon filter reached
100 psi so test was terminated.
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cizl Precisi Fax. LT
SPETAG- Nortk S;i;;;:i:id:‘GQ 5159 . I G mes
Tet.e No, 12 ' | Collector: BiZl MNiemar
WATER SUPPLY ANALYSIS (mg. per liter)
: : ' (made at D-H Lab)
Source 4 - Discharge of G.P. Well "G" w/Calgon TG-10 injected into pump
Source B ~ Tap at 24 Felton Street ' intake
Source C - Tap at 11 George Avenue
Source D - Tap at VWood Street
Source E -
Source F -
A B C D E 3
Sample No. or Work Order[12-0037 h2-0037 12-0037 | 12~0037
Date of Collection 1976 [SAN 6/18| Salt 6/18 787 6/18]2AM 6/18
Date of Receipt ) '
TURBIDITY
SEDIMENT
COLOR -
ODOR
;'pH
ALKA.LINITY-Total(CaCO3)
HARDNESS (Cac03)
CALCIUM{(Ca)
MAGNESIUM (Mg)
SODIWM(Na)
POTASSIUM(K)
IRON (Fe) 0.00 0.02 0.0 0.03
MANGANESE (Mn) 0.58 0.65 0.55 0.65
SILICA(S1i0,)
SULFATE (S04)
CHLORIDE(CI1)
SPEC. COND. (micromhos/cm) L
NITROGEN (AMMONTIA)
NITROGFN (NITRATE)
=2 NTTROGEN (NITRITE)
| coprER(Cw)
Total Phaschate 0.29 0.323 0.40 0.40
Crtho Phosnhzte Q.02 -'\.9‘3 nA2 n.08
r2taphosrhate 0.27 0.16 0.28 0.35

D —— e+ ————— - .
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Special

Table No._ii

- Obs.
- Obs.-
Obs.

- Obs.

had
= Obs.

- Obs.

Well
Well
Well
Well

Well
Well

A e e o et

"A"
"A"
"A"
"Cll

Precisiop Parg
Horth Springfield, VT 05130

n‘

¥

(made at D—B Lab)

20!
551
81!
70!

A

deep
deep
deep

deep (sample

iron Precipitate)
Dn 25'

"Dn 831 deep

deep

1.

For continuation see Table No.

c

WATER SUPPLY ANALYSIS Bng per ‘lter)

v

J*’Z’ UV?A/

Collector: George Allan

All samples collected while
G.P. Well "G" was pumping
into the system and air being
1njected 1n the air . well

‘-
- -

D

E

14
F .

Saople No. or Work Ofdet

12-0037

ditto

1tfo

ditto

ditto

ditto

Date of Collection

6/28/76

6/28

6/28

6/28

6/28

6/28

Date of Receipt

TURBIDITY

SEDIMENT

COLOR

sdOR

H

ALRALINITY-Total (CaCol.)
-

HARDNESS (Ca2C0.)

CALCIUM(Ca)

MAGNESIUDM(Mg)

SODIUM(Na)

POTASSILM(K)

IRON(Fe)

- 16.4

Q.12

MANGANESE (Ma)

0.18

0.73

SILICA(SiO»)

SULFATE(S04)

CHLORIDE(CI1)

SPEC.COND. (nicromhos/cm)

NITROGEXN (AMMOSTA)

T TROGIN(NITRATE)

X g

FITROGEN(NITRITE)

COPPER (Cu)

C~-

110




oDewsda rrecisivi. faln
L i North Springfield,3"I C3150 :
| Zlable No. 14 : i " Collector: George Allan

. x
WATER SUPPLY ANALYSTS (mg. pér liter)
g ' (made at.D-H Lab) h

- . . .‘ '. d
Xl *
-~ Discharge of G.P. Well "G" (No C%Z) This is a continua-
_ " woom " "G"_(With}Clz)** tion of Table No. 1

Source
Source

Source : o
* This sample contains TG-10 (no Clz)

Source .
xRk " " " CQZ and TG-10

Source

-

MmO 0O >
o

- -

Source

: A B c D E F
Sample No. or Work Order| 12-0037] 12-0037
Date of Collection 6/8/76 6/8/76

4

Date of Receipt
TURBIDITY

SEDIMENT

COLOR

ODOR

pB
ALKALINITY-To:al(Cacgg)

il

HARDNESS (CaC0.)
CALCIUM(Ca)
MAGNESIUM(Mg)
SODIUM(Na) =
POTASSIUM (K)
IRON(Fe) 0.08 0.10
MANGANESE (Mn) 0.54 0.56
SILICA(S105)

SULFATE (S04)
CHLORIDE(C1)

SPEC. COND. (micromhos/cm)
NITROGEN (AMMONIA)
NITROGEN (NITRATE)

_! NITROGEN(NITRITE)
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Tatie No.

- Discharge
- Obs. Well

- Source
Source
- - Source Discharge

- ’ (11

Source

Y O w >
!

- Source

9
|

Source

WATER SUPPLY ANALYSTE'

North Springiield, a?
i

(made a:.p-é‘Lab)J

) Y
of G.P. Well "G"
nDn (251 deep)

of G.P. Well "“G"

Tap in
L4

£5150
-Collector:

(mg. per liter)

\
. \
» s

(1:36 PM)

e

p.s.

George Allan

A

uch
" "HH

Tap ogtside P.S.

1] “n i
- P. s .“

C D E

Sample No.

or Work Order

12-0037

12-0037

ditro dirto ditto

~ Date of Collection

7/9/176

7/9/76

8/2/76

8/2/76

R8/2/24

Date of Receipt

— ( TURBIDITY

SEDIMENT

COLOR

ODOR

‘
-nH

T pammmmsse

TALRALINITY-Total (CaCO.)
; v

HARDNESS (CaC0.)

CALCIUM(Ca)

MAGNESIUM (Mg)

SODIUM(Na)

POT@SSIUX(K)

IRON (Te)

0.08 0.03 0.01

0.01

0.04

T MANGANESE (Mn)

0.25 0.15 0.59

0.59

0.82

SILICA(Si0,)

"~ SULFATE(S0%)

CHLORIDE(C1)

- SPEC.CONDijicromhos/cm)

NITROGEN (AMDICSIA)

— NITROGEN (NITRATE)

3.00

LCTTROGEN(NITRITE)

“EOPPER (Cu)

LQIAL,PHOSPHATE_@S“POI

.1.25
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Takle o, 22

North Sprlng;zeld; Vo O--JO

- e~

WATER SUPPLY ANALngé

Source
Source
Source
Source

Source

m MY 0w >
'

Source

A

»

- 2'1/2" test well, 76 ft. deep. 2 fe. from old obs.well and 200 north of

- 2 1/2" test well, 84 ftr. deep (pulled to“SO €£t.) about 350 ft. north of
"G'" Well

10

Source A 1
Source B is*

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

ALKALINITY-Total (CaCO.)
. =

HARDNESS (CaCo0.,)

"CALCIUM(Ca)

MAGNESIUM(Mg)

SODIUM(Na) -

POTASSIUM(K)

IRON(Fe)

0.18

0.24

MANGANESE (Mn)

0.11

0.25

SILICA(Si0,)

SULFATE(S04)

CHLORIDE(C1)

SPEC.COND. (microrhos/cem)

NITROGEN (AMMONIA)

NITROGEN (NITRATE)

0.22

0006

NITROGEN(NITRITE)

255 COPPER (Cu)

C-113

Collector:

C. Kelley
{mg. per llter)
(made at D-H Lab}

w,

. L. Maher Well No, 1-76
‘L. Maher Well No.

[4

|71
v




Source

Source

Source
Source - "
"

Source

M MmUY Oow >
'

Source

Nortn Springiielc VI
. 'S
87 Collector:

i

WATER SUPPLY ANALYS2S (mg..per liter)

A

(made atfﬁqﬂ Lab)‘ N

\
\

George Allan

injection ( 3 small 2ir compressors)

8:30 AM Raw Water
Raw Water ¢

B

E

Discharge from "G" Well - Paw water (no chioriné) before air injection

- Discharge from "G" Well - Raw water (no chlorine) after 3 days of air

F

Sample No. or Work Order

12-0053

diﬁ:o

ditto

ditto

ditto

ditto

Date of Collection

3/2/77

3/7/77

3/11/77

3/14/77

3/24/77

3/28/77

Date of Receipt

3/9/717

3/9/77

3/11/77

3/14/77

TURBIDITY

SEDIMENT

COLOR

ODOR

pH

6'7

6'3

6.45

6.40

6.80

6.65

ALKALINITY~Total (CaCO.)

HARDNESS (CaC0.)

150

148

CALCIUM(Ca)

MAGNESIUM (Mg)

SODIUM(Na)

POTASSIWM (K)

TRON(Fe)

0.10

0.13

0.01

6.01

0.02

0.00

MANGANESE (Mn)

0.52

0.57

1.26

1.30

0.54

0.59

SILICA(S1i05)

SULFATE(S04)

CHLORIDE(C1)

80.0

8l.5

SPEC.QOND.(micromhos/cm)

NITROGEN (AMMONIA)

6.8

3.2

NITROGEN (NITRATE)

1.50

1.33

2.84

2.06

2.50

NITROGEN(NITRITE)

0.85

. COPPER(Cu)
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Collectcr: George Allan

WATER SUPPLY ANALYSIS‘/(mg. per liter)
(made at D-B'|Lab) . *

\
\

Source
.Source
_ Source
Source

Source

m MY O w >
1

Source

A

- Discharge from "G" Well - Raw Water

'
»

Sample No. or Work Order

12-0053

Date of Collection

3/377

Date of Receipt

TURBIDITY

SEDIMENT

COLOR

ODOR

pH

6.85

== KALINITY-Total (CaCO.)

HARDNESS (CaC0.)

CALCIUM(Ca)

MAGNESIUM(Mg)

SODIUM(Na)

POTASSTIUM (K)

IRON(Fe)

| MANGANESE (Mn)

SILICA(Si07)

SULFATE(S04)

CHLORIDE(C1)

SPEC.COND. (micromhos/cm)

NITROGEN (AMMOSTA)

NITROGEN (NITRATE)

~
N
o

NITROGEN (NITRITE)

MQﬂPPER(Cu)
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Specia. Precisicu ioTx
Korth Springfield, VI 05150 ) Niemar
’ Collector:
.. Table No. 25 WATER SUPPLY ANALYSIS (mg. per liter)
(made at D-H Lab)
Source A - 11 George Ave. 7:30 AM
Source B - 22 Monroe St. 10:00 PM ,
Source C - 39 Wood St. 10:00 PM igfggégs 1g°é§§§t§gb§;n
Source D = 77 Central St. 7:00 PM L1777
Source £ - 14 Hill St, 7:00 PM
. Source F -
A B c D E
Sample No. or Work Order|2-0053 | 12-0053]12-0053 | 12-0053]12-0053
‘| Date of Collection 5/1/77 /1777 |4/1/77 b1/71 Y4/1/777
Date of Receipt i
TURBIDITY
SEDIMENT
COLOR
ODOR
L .80 | 6.80 7.10 | 6.85 | 6.90
"’”u.mmxn-ro:al(uc%)
| BARDNESS (Caco,)
CALCIUM(Ca)
| MAGNESTIUM(Mg)
SODIUM(Na) °
~ | POTASSIUM(K)
IRoﬁire) 0.03 0.05 0.03 0.02 | 0.01
— | MANGANESE (¥n) 0.45 0.57 0.4l 0.58 | 0.52
SILICA(S10,)
— | SULFATE(S04)
CHLORIDE (C1)
— | sPEC.COND. (micromhos/cm)
NITROGEN (AMMONIA)
| _NITROGEN (NITRATE)
AJ;FITROGEN&EITRITE)
_ {"COPPER(Cu)
Total Phosphate 1.04 1.01 1.29 1.22 0.453
Crtnho Phosrhate 0.43 0.40 0.37 0.0 0.21
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{ Specsas R Precicior rark
North Sprinmgfield, VI 05150 -
: Collector: -'~e€mar & Flaher

i Table No. 257 WATER SUPPLY ANALYSIS (mg. per liter)
et e ST LA TS

Source A - Gravel Packed Well "G"
» ~ These samples were analized at the
Source B - " " " " State Lab at different times and
Source C - " u " n are shown for comparison only.
Source D - .
Source E -
Source F -
A B c D E F
Sample No. or Work Order| 53449 537281 |542003
Date of Collection 12/2/75 W/13/76 |3/29/77
| Date of Receipt 12/3/75 /14776 13/30/77 N
TURBIDITY 1 1 - 0 .
SEDIMENT - 0 0 0
COLOR ' 10 7 3
ODOR . 20c 0 20
— |pm ' 6.6 - 6.5 6.5
"= | ALRALINITY-Total(CaC0,) 58 53 50
BARDNESS (CaC0,) 128 110 133
CALC.IUM(Ca) . 37 33 4o
MAGNESIUM(Mg) 8.7 6.7 8.0
SODIUM(Na) 4e 40 60 -
POTASSTUM (K) 5.0 3.5 4.3
moic(re) .02 .15 .00
- MANGANESE (Mn) .60 .30 .57
SILICA(S105) 11 10 13
- SULFATE (S04) 89 76 -
CHLORIDE(C1) 120 76 85
— SPEC.COND. (micromhos/cm) 700 500 540
NITROGEN (AMONIA) 3.4 1.3 3.8
~ NITROGEN (NITRATE) 2.5 1.7 2.2
,,,,,, NITROGEN (NITRITE) -001 035 -001
_FEE COPPER(Cu) : .05 .00 .01
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Source
Source

Source

Korca Springfieud, vi 03430

(¢4

Collector:..-eman

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

11 George Street
57 Central Street
22 Monroe Street - 2:00 PM

Samples collected at random
in East Woburn S/7/77

Source

Source

M MO O W >

Source

A

- 39 Wood Street - 12:30 PM
- 4 High Street

B

C

D

E

Sample No. or Work Order

12-0053

12-0053

12-0053

12-0053

12-0053

Date of Collection

S/T1/77

5/7/77

5/7/77

5/7/77

5/7/77

Date of Receipt

TURBIDITY

SEDIMENT

COLOR

ODOR

pH

5.90

6.75

6.95

7.00

7.35

TECALKALINITY-Total (Cac0.)

HARDNESS (CaCO0.)

CALCIUM(Ca)

MAGNESIUM(Mg)

SODIUM(Na)

POTASSIUM (K)

IRON(Fe)

0.02

0.02

0.01

0.01

0.02

MANGANESE (Mn)

0.47

0.30

0.57

0.14

0.37

SILICA(S10,)

SULFATE(S04)

CHLORIDE(C1)

SPEC.COND. (micromhos/cm)

NITROGEN (AXDONIA)

NITROGEN (NITRATE)

NITPOCEN(NITRITE)

ZZEECOPPER (Cu)

22
——

Total “hosphate

1.26

1.22

0.4l

Ortho Fhosphate

0.50

0.85

0.34
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oy e - -

hOI i

'-, — ’:..
z LI . e %

L -~ -
b =

Collector: ' -=7-"

WATER SUPPLY ANALYSIS; (mg. per liter)

(made at I-L Lab) B

\

Source A - Gravel Packed Well "G"
Source B - Gravel Packed Well "H" -
Source C - Gravel Packed Well "G" :
Source D - Gravel Packed Well "H" = Raw Wafgé
Source E - Gravel Packed Well "H" - After passing through carbon filter
Source F - Gravel Packed Well "G" 7
A B- C D E F
Sample No. or Work Orderllz'0053 12-0053 }12-0053 ) 12-0053}12-0053 [12-0052
Date of Collection 5/5/77 |5/5/77 5/18/77 | 6/17/77] 6/17/77 |6/27/77
Date of Receipt
TORBIDITY
SEDIMENT
COLOR 70 10
ODOR
pH 7.25 6.45 6.55 £.8
SESALKALINITY-Total (Caco,)
HARDNESS (CaC03) N
CALCIIM(Ca)
MAGNESIUM(Mg)
SODIUM(Na)
POTASSTUM(K) i
IRO&(Fe) 0.00 0.08 02 2.4 0.21
MANGANESE (Mn) 0.50 1.27 L17 1.58 G.05 0.47
SILICA(S105) )
SULFATE (S04)
CHLORIDE(C1)
SPEC.COND. (nicromhos/cm)
NITROGEN (AMMONTIA) .3 0.4 2.9
NITROGEN (NITRATE) 0.12 0.01 1.75
NITROGEN(NITRITE)
hooPPER(CY) |
1"Total Phosphate 0.99 1.07 1.62
Ortho Phosphate 0.54 0.72 0.21 ;

b e ety -dufl e b = ol
P AN DY SISO, T PR < X4




“zi_z Lz. 2% & Collector: “S=7I% ~_.ar
WATER SUPPLY ANALYSIS (m3.. per liter)
(made at‘DgE lab) .-
UL * . - . \
creriies H ' S \,.
""" Source A - Gravel Packed wWell "G" » . '
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 Yater
. ) : 1
Source E - Gravel Packed Well "E" 7.5 gpm effluent of carbon cclumn
. Source F - N *

* Pirst cay of carton column operation-

A

B

9

D

E

Sample No. or Work Order

12-0053

12-0053

12-00613

12-0053

12-0053

‘i Date of Collection

7/14/77

6/23/1717

8/23/17

8/24/77

8/24/77

Date of Receipnt

TURBIDITY

SEDIMENT

COLOR

ODOR

8 6.75 | 6.65 | 7.55 | 6.60 | 6.50

- ALKALINITY-Total (CaCO.)

HARDNESS (CaC0.)

CALCIUM(Ca)

MAGNES UM (Mg)

SODIUM(Na) *

POTASSIUM (K)

[¢¥)
w

Q.33 0.16

B IRON (Fe) _ 0.03 2.26

MANGANESE (Ma) 1.27 1.25

(@}

FE

\Ve}

N

(]

(@A

|l o
\O
\O

- SILICA(S1i0,)

SULFATE(S04)

- CHLORIDE(C1)

SPEC.COND. (zmicrorhos/cm)

NITROGEN (A~DMONIA)

NITROGEN (NITRATE)

- NITROGEN (I\ITRITE)

iﬁ&COPPER(Cu)

= potal Phosphate 0.64

Ortho rhosphate 0.05
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[+ R
+

+

n

[ L
[
[ K]

Kortn Sgringid

Tazle No. 2¢ - Collector: -S5771% fllar
WATER SUPPLY ANALYngi(ﬁg. per liter)
‘ (made at D-H Lab)-.: . y
Source A - Gravel Packed Wwell "g" Rév'.t 1-.’a:er. .
Source B - Gravel Packed Well "H" Effluenc oflkérbon Column Filter
Source C - Gravel Packed Well "H" Raw Water . .|
Source D - Gravel Packed Well "E" Effiuer: of Carbon Column Filter
Source E -~ oo y
Source F =~ ;
A B C D E F
Sarple No. or Work Order[12-0053 | 12-2053{12-0052 | 12-5053
Date of Collection s/25/77 8/2L/7719/27771 1 9/2/77
Date of Receivpt
TURBIDITY
SEDIMENT
COLOR L
ODOR
6.60 6.50 €.30 6.55
FEALKALINITY-Total (CaC0,)
BHARDNESS (CaCQEl
CALCIUM(Ca)
MAGNESIUM (Mg)
SODIUM(Na)
POTASSIUM(K)
IRON(Fe) . 0.33 €.15 Q.7 0.0¢
— MANGANESE (Mn) 1.27 1.25 1.02 0.2
SILICA(S1i05)
— SULFATE(S04)
CHLORIDE(C1)
SPEC.COND. (micromhos/cn)
NITROGEN (AMDIONIA)
NITROGEN (NITRATE)
| _NITEZOGEN(SITRITE)

c-121




. S S
Table Nc. 3C : Collector:

WATER SUPPLY ANALYSIS .(mg.,per liter)

e : (made at I~E lad) \

»

Y -
Source A - Gravel Packed Well "E" Raw Water

- Gravel Packed Well "H" Effluent oﬂ;éarbon Column Filter
- Gravel Packed Well "H" Raw Water

Gravel Packed Well "H" Effluent of Carbecn Column Filten
- Test VWell 1-77 >,

XY o

Source
Souzce
Source

Source

"M O O >
'

Source

A B c D B F
Sample No. or Work Order|12-0053]12-0053 | 12-0053[i2-0053 | 12-0053
Date of Collection 9/12/7719/12/77 | 2/16/7719/16/77 | 9/14/77

Date of Receipt 9/14/77 {9/24/77 19/27/7713/27/771 19/27/77
TURBIDITY :

SEDIMENT
COLOR
ODOR

oH _ 6.35 6.45
Py ALKALINITY-Total(CaC0.)

HARDNESS (CaC0,)
CALCIUM(Ca)
MAGNESTUM (Mg)
SODIUM(Na)
POTASSIUM (K)
IRON (Fe) - 0.24 0.10
MANGANESE (¥n) 0.59 0.589 .
SILICA(S1i05)
SULFATE (S04) °
CHLORIDE (C1)
SPEC.COND. (zicronhos/cx)
NITROGEY (AMONTA)
NITROGEN (NITRATE) 0.30 0.30 0.03 | 0.08 0.00
NITROGEN (NITRITE)

«©

210 | 0.02 0.05
0.95 0.36

o
w
wn
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-

L€ ate e o

North Springiieid,

- -

& 051%C

Cy

JAELE NG. 31 :‘_‘L; ; | Collector: = ©°mnes
WATER SUPPLY ANALYSIS . (mg. per liter)
e ) (made at D-H'Lab) - \
LA jo . ~ (Made by Lawrence Lap) °*
Source A'- 8" Test Well 1st day of pumping test
Source B - 8" Test Well 3rd day of pumping tes::? 8" well located
Source C - 8" Test Well 4th day of pumping test between G and H
Source D - 8" Test Well 7th day of pu"rhping tebt pumping 250 GPM
Source E - 8" Test Well 1last day of pumping Yest - »
Source F - ' -
A B C D E F
Sample No. or Work Orderizll023 |sU20L4K Qb7 | 542977 |slu2a70
Date of Collection 11/148/77M01/16/77 11/i7_/7711/?o/"7 11 /92/77
Date of Receipt 11/15/7702/17/17 11/23/77111/23/77
TURBIDITY 13l o, 0.2 0. a
SEDIMENT 0 0 0 0
COLOR 4 3 0 3
ODOR Q 0: 0 0
S5 pH 6.6 6.4 6.7 6.8
| ALKALINITY-Toral(CaCO.) 74 59 54 53
CCE 2.79
HARDNESS (CaC03) 141 ou 98 83
CALCINM(Ca) 40 18 26 20.
MAGNESIUM(Mg) 10 7.9 8.0 7.9
SODIUM(Na) i3 78 72. 57.
POTASSIUM(K) 4.6 5.0 4.8 L.s5
TRON (Fe) 0.13 ¢©.2 0.06 .08
MANGANESE (n) 0.5§ 0.61 .61 .63
SILICA(S10,) 13 13 17 17
SULFATE(S04). 160 135 120 125
CHLORIDE(C1) 110 100 100 105
SPEC.COND. (micromhos/cm)l €U0 620 520 540
NITROGEN (AXMONIA) 3.2 4.6 3.7 3.7
NITROGEN (NITRATE) c.0 0.7 0.9 1.0
77} NITROGEW(NITRITE) .001 .001 o0l 002
| copPER(CU) .00 .18 .07 . 00
- C-123




T \ o . . i
. \ z o BV VAVCIY
- b M |
S \ : "l ’ "
e T\ \ O BN ) 24-18-01
~ 1 > '
| _ -
’ ! . - v "
_ f \ | o - .
' l @ B . » 244-21-01
| = i
\ - ZE | ;
— \ :§ : . I
\ S | !
, o ' - ; 44-01-01]
! = : 2 :
= l ‘ =
" o
A 83 —_— o T L4401
=% ; =% !
- =2 8 i
=3 e | s
we ws s
_ i gE — 3= T e
1 e “= i =
_ =2 ! <
— E a i
e ; \ g; '——T-LL$I1
_ |
— 11-T1-6
B | LL~5+6
B . L2-62-8
7 =228
- & g g 3 °
[~4 [ -4
g g g
SNOTTYD NI ONIQYV3Y ¥3L3W HINI -Bs ¥3d s8N
B ¥NSSING L3N ¥3LU4 )
TENT KO | 12-0053 DUFRESNE-HENRY ENGINEERING CORP,
“NGINEER LHp . Precision Park, North Springf.eid, Verment 05150 PLATE
;nwn - p” 'CARBON COLUMN PILOT PLANT STUDY NO..S
- GRAVEL PACKED WELL "H"
JATE 1-11-78 WOBURN, : _MASSACHUSETTS A ‘5954

C-124

e YN TS TR TN R R Y

P e e . i s



i

-~

T13M sty 40, 12200 I)ANOS J)10H
w. . . O LU LT RRA AL LA ALY
.n......._.............-................... ...::....................-....uu.....:................M..'..... . o...-.M.=|.v-..H.M-I.»..= ' LULLLAL L
z -~ 9 £h ]
wl.. oy .8 _
= N f
m o 3
= —~ .
T4 TNy ) ' !
Tooar MDAy o G o
: i : ST ETLY]
< I LN
= ' N
< e
W G.epy 29 )
i 7 | by saQ o
o508 .
. N1 :
e
34e C g .
", H
! .M:.
1oy s -

.VU ..-Q:.."W .

TETIM 8 e gy g
DU s X3 |

S=COMS 1Y Y Y . o
|- e r . 1 ) !




= —— e e T

e —

0 W
---:-::-m-.m:::.,.:-::-..-..:--:-

adid w2l -

;—m
' / 8,04

/s 119m .8

e .. B 13404 - ¢ woyy 0%¢

. 5. SO

92-01-21 119K "sao g, ®!I%K 8
N "ON 1198 w2/ 1-2 MIN T a0 S0

gi %A o

£+ 590 °

e
J

(92-8-21)
I "ON 119K we/1-¢ %l -,

(4,°S00) 119K w2/(-2 Burisixg o°

il

Ptn

2104

-.-.---.-.-:-.--.----..--_-—-...o-

C-126



vjod

-

(92-02¢21)
"W 119k W2/1-C MoN )\
we/1-2 bursixy \..

st1ag 13asmy 410
JO WO jpI0y  X04ddy

' ,JL& w’

~

-nd

e oy Lergung 1oy 9.

\
/ o “wo

!

"
?n&!..w:...._.t

I

S|) o *$SQO0 pi'D

f~ i
joy VoI
41y Gut}sixg

—— g

1%

L

o
(V]

14901103 )G -

-

‘S W/ 1 “go

Cc-127



' - i 3 - > ; e " - “ " IS
- . \\“ﬂ:“\f pras e - f';a. R e . o L ’“
-~ \ v & rie |
¢
——— . .
/ The—— \‘ w 3\\ "" {
. . ~ N .,
~ ',‘ ;
T ] - 'r' .
. : )
™~ £ Fowes Line
AN N 3
N -
. N : )
RS S
kel - ] .
“\".I ‘ll.'7"."‘...‘...’....I‘l..l“lllIll.ll'l."'..',lll.'.".l.l
. Pole™:/ W e . : o
: ‘ P N - : —_ —*-—i
Puming - ‘\‘/.\’
Station - / o
", \‘\ .
. p .

|

~_ Orrginal ground 43.5

o ——— e o e o | e 1 T e

/[ - --JLS.W.L. r-:ms/rél £1. 4.7
TF_'_— . .

b

|

£C

\

| | _ -

-
GRAY MEQtUM SA}D -
s ]
e ;
4 .
VS,

/3R04N SAND

m -~ Purp ing

.

{TCLSoPM) £, 18.0 (estinoted)
i gl
!
]
]

Adevel 6‘: 76

-
L Puroing -level 6-28/76 (40C GPM) FI. 11 .4 (cstictea)

.
gi ,

i

L

!
S m— o — b euem .. - PO

. IRk

HSL  (apprex.)

B th e e - —
v .

. ‘ ] H i
% . g: | :
! le: ey ”:E si . tica Diffuser Kells
: SO B =9

; ; Pump Intoke, Pup ratea for SOC GPM 2€5' TOH

=T AR CLA PRI AR LT
[ Bl

Lettls !

: ’ i i
: ! ] :
’ DL :
; : SR0eNn ZAND AND 530VEL
! 3
' L ‘.
P M oM czROws Shan
s -1 ' .
e - ! : -
- o U dicen sag: esi 7 v
! 1! - -
- . 1361, screca (78 o2 ) .
v
',
- o B L

C-~128




R - > - - e
L5 ‘A , ~

K A
——— ~ 'c, <

PR \Q mm’_._ P""‘J ~ e, — — f— s . - 1
t
‘.
'

e T—— - “‘-3\ ""'
. ~- \\ ;"
. - \\ r"’ )
. A Fawer Line
N - 4
" :
o - 7 Wiy T T
‘t” ' \llllllllllllltlllltilllll!lllllllllclllicll”llllllllllll!illl
Pole~ o — B i
Puroing oo !
Station - R
N
|
El. 49.7
50 —
7 ]
1
. Ortginal ground 43. 5
: m - ! —— e ————
0 e fpSHL, :msxré £1. 4.7
Sl '! H — — —_— T T - -
s i -
| r o -
i i ' -7
; | GRAY MEQIUM SAND -
el T .
: ! < : |
| l; 7/ :
' i ’ R
| o :
! ' /30wK SAND
RE
: i = Puaping level 6.2 76 (CLGP) £1. 18.0 (estioted)
! | o
i AR |
: it Pumping level 6.28/7€ (49OCGPM) FI. 11 .¢ (extictea)
10 i - itk : :
= _! it
. ':t \3
3 Iy f
[ g\l ! !
I T SETENS SR - - KSL (opprex.)
£= ‘g‘: ; A .
= 8 RNANEMY s dapiceien Pitfuser dells
£1. 8,1 ;f\ .. cetns rooe st D28
l Pump [ntoke; F. o rated for 20C GPM 265! TCH
; | i i
' ' LqQw A AN
) B B H .
: ’ i IUM TP0A SANE
: - ] - )
- . ! Felan 523 8w Avie
- b ‘ N
= o l::’.’ s T2 LTI .
. " \

C-129



Yowrvew e e e ... - e — \“.—_—/;.

PLAN ¢
2-172" Test Well No. l,12-8-76
Punped 15 gom w/25" wocuun
Oos. Well drow down=6"
T ———————— e e n e ——— —— T - e ———

T T T T T T - -

' f

|

}

i Ground Woter Le
2-feet trom §"
pumping 250 gpm
nine doy test

Fi e ine snown . '

_ | © sanp awp cLay
= |

1

]

X

. ! ~.. MSL (opprox. ) -

i

g7
f—n :
— 1
- ! EINE 3poRN SAD,
SOME SFAVEL AND cLay
El. -3€
FYDRAULIC PROFILE
Sioiel tes20 Hor
1"=13* ver
C-130

S W e e ——————



- S -H hei
- -o"uvuw ) |
Apcroxiucte arounc Leve! ‘;”. G;' 1P
e - : -
1 s
Iy
i
“ ——————— — —— — —
L. - - —/.- g
: ]
- d hgproy Tround diter cevel v
. FINE SANCD observec on lo-1 30, ¢f test i
AND CLAY on 8' well ‘
- )
B
¥
- i
. ,‘
= !
. -— Location of 8 Well-50 ft. deep
. \nstalled by Bobby Jones ;
\ 12/1C/76
H
'
. \ 7
——= BROWN SARD
S AKD GRAVEL %\ -
-:.. -
7-"; Y ___ Fipe witigrown to ti.ts cextn
I \ : -
SHAt® GRAY GRAVEL
AND (LAY
: CT5: Elevatidas refer 10 MSL (aporoxim
o of 8" casing behind nG" well as e
— T #SL.
= pARK GRAY SAND .
| AKD GPLVEL
‘_—t 10 ft. screen
g . Fumped SO gpm w/ 16" vocuun
E of this depth
E ,1_ gl -4
{0 e d
. < L
‘ apl ity o7 TE
- . [ L . ~
\ 3 NS
I S



oo -
L o+« H
v'vT‘_ _\-A
i -
Pumoing !
‘ 507 Stution !
i v o .
, B N l—- _ 50
/ U
/ |
/ l:_-‘p'\__j r Gr. 432
e — — —— r—— ————_—— T - e - = -‘.I/_.~l9 -
T ! 40
] <
ti FInE BROWN SANS
_______ . - . . e .2
= .- I
'~ b — 30
S -
Pu.ping levei 11 ‘1576 n
i (400 O ) EM. 28.4 !
—_ 2
Y
) MEDIUM TO -— 10
COARSE BROWN
Wl sanp & GRAVEL
i
i
l\!
- 0
5. (approx.) _F__
FINE TO MEDIUM
‘ BROWN SAND & GRAVEL
FlL e e B
Ourp I=tcke, Pump rated T. MEDLUM TO COARSE
for +X. CP¥ C65' TDH || srosn saxo zmD
1! GRAVEL
T
| i MEDILM TO COARSE
L~ pen 104" ' gROWN TO BLAZYK
i0ft scroen (24" ci0.) ‘\ CAND AND GPAVEL
- £r.-45 b -
= P2 4
#ELLS "C" & "H"
HYUPAULIC STUDY
MASSACHUSETTS .
waRUKS - it - ! )
P’} .’:-': ou [ 4 SN E 4 EPJRY - '
;’. :‘-_ '._ i / \-’\ -, (o B
. : |
i roNL. ~ ' !
A a1 [ e
TR VT _ S
o s
C-132 - ( -~




C-2.12 April 1979 letter froum Massachusetts DEQE to Woburn
Board of Water Commissioners regarding a proposed
public supply well off Salem Street.
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Depariment of brniwonmentsd Dualily Gngimeoring
Motnopolitan Boston . Nontheast Regional Ofice
Tewbsbury Siate Hoshita!
Tol. $17-851-7261 7«.&&7 Massackusets 01876

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 cooperationm.
Very truly yours,

For. the Commissioner,

W . sty

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

EGM/Efb/ib

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

Dgfre§ne-Henry Eng. Corp.
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C-2.13 November 1957 Water quality analysis data sheet for

Consolidated Chemical, Inc. test well an western shore
of Mishawum Lake.
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SKINNER & SHERMAN, INC. Chemists and Engineers
246 Stuart Street
Boston, Massachusetts

Report on: Water (3)
(New Stauffer Chemical Campany)

Date: November 29, 1957

To: Consolidated Chemical Industries, Inc., Box 318
Waburn, MA
Attn: Mr. R.M. Barmell

Our Case No:

54891 Date Rec’d: November 26, 1957

Sample No. (s)
How Received: Brought to the laboratory.

Instructions: Analysis.

Sample(s) Marked: SS#-15395 Sample #1 - Well water discharging into storage
SS#-15396 Sample #2 - mstimwiil #3.

SS#-15397 Sample #3 - Waburn City Water
Purchase Order #39216

RESULTS: Parts Million
#1 32 #3

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 - Si02 18.60 40.8 4.40
Iron Oxide - FeQO 2.14 1072.5 0.21
Aluminum Oxide - 203 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 - C1 31.00 375.0 20.00
Bicarbonates - HCD3 24.40 7.80 19.03
Sulfates - SO4 62.82 3640.00 37.60
Hardness as CaC0, 119.6 2200.00 90.00
Hydrogen Ion Concentration piE=6.7 pH=4.65 pH=6.48
Iron - Fe 1.50 750.0 0.13

These radicles were probably cambined as follows:

Silica - Si02 18.80
Iron Oxide - F%O 2.14
Aluminum Oxide - gl O 4.26
Calcium Sulfate - 4 89.58
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C-2.14

March 1964 notes of Mr. Herbert D. Nickerson regarding
discharge of polluted material onto land owned by
Stauffer Chemical Company.
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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 Waoburn. 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.

C-140



FACSIMILE

A second piggery, located southerly and adjacent to the dump, discharges
surface drainage indirectly to Mishawum Lake. The Wilmington trunk sewer line
and the Waburn sewer run parallel along the easterly side of the Boston and
Maine Railroad tracks. A manhole on the Woburm 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 cther
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 cbvious 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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Notes Ralntive ¢c: Woburn Stauffer Chemiocal Company- |
Discharge of Pollutional NMatsrial Onto land

BY: Herbert D. Nickerson
DATE: Mareh 18, 1564

On Seturday, Mereh L4, 1964, the writer roceivod z tolephene czll from Mr.
ialter Howard, ”1l:ni ranczer, Stsuffer Chermiocal Company, Woburn, Mr. Howerd
asked the writer to visit thz Chericsl Corprry on Mondey as sludge sand drain-
age were dissharging onto the company's property fror the opereticn of »
privately ownec cump in liorth Weburm.

Accordingly, the vriter accoupe. ded by Mr. Pottle of this office met with

Hr. Howaxrd and Mr. Edvard fpp, Hezlth Incpector, Wolturn, -t the Steuffer
Chemical Compeny, Nortn hWodbwrn. Mr. Howard stetec thrt sludge weterizl eol-

I lected from the itlantic Gelstin Campeny, Wobwurn, was élscherged into a low
sres of the dunp opereted rr /11-Ttote Sead £al Grrvel Ine. (Mr. Robert Cores),
and thance discharge) to's muellibruok vhich fiowe ousterly under the Boston
wnd Noime Wilrocd tracks s onto propurty owno. by the Sttuffer Chcericel
Cornany irmedirtely northerly of ¥ishaium lake. M. ADpr stetel thot George
Trucking Company had 8 eontreot with Atlartic Goletin Compeny Inc. to discharze
such sludre at the durp. Thu latter contract cpporently wee spucved by the
Woturn Board of Health end it was egrecd that such sludge would bLe dischorged
into & deep pit, covered with lire, and backfilled daily. /tlentic Gelotin hed
spperently seid there vculd orily ta & couple of trucks per wect:. T, App in-
formed the writer that &t tl.e presant tire approximetely 14 trucke diecherge
sludge daily over & 7-dey veelly period. During tho exardinetion two durcp
truck:s discherged eludge over the bunliing of the dup. Iech trucl: ecuteined
sprroximately 20 cutdc yurds of sludgo. Two szall bags of lirc wore tdded

for each truciiosed. '

It was deterrcined thot ¢ ecell brook, un-'*zeC. emanages frow the general
dump erce and receivee dreinecge from the dunp, dicchzi:ing throush the scre
culvert asithc sludge ioteriel, The aludge is zroportedly veehed dovm vith
e hoee fvrer tlrc to tipe., However, the end result is tiict hizhly polluted
1iquic mixed vith sludzs dischurges onto property owiusd by the Stauffer
Cherdcs)l Cormany. The writer estimetes thct spproximately 5 to 5 ecres of
swenp lrnd hove boen affecied by this discharge. At the tice of thc sxm~
inetion, esgver:il fircs wers burning at the duxcp cauning hcavy Gensc soke
resulting in omaxicus odors. The wind s¥zs froz the west to north.cst tnd
ecuszed the sEcke to blow in an easterly direction towerc the swemp. It was,
therefore, impossible to detarmine whethor or not the wludge adhibited any
severe odor. It is the writer's opinian that during thc wrier secsons of
the year there will be a cdefinite odor reoblem resulting from this sludge
material. Samewh:t more northerly of lMshawum lake, Halls Brook discharges
through & culvert to the same general swanpy area. Halls Breck flows by a
Pigzgery and receives dreinsge from the mamure rdle.

A seoond piggery located southerly and adjacent to the dump discharges surface
drainage indirectly to Mishawum lake. The Wilrmiagton trmunk sewer line and tho
lloburn sewer run porallel along the easterly side of the Boston and Maine
Roilroad trecks. A mmnhole on the Woburn sewer immediately east of the cump
had ites manhole cover ajar and there was evidence of overflowing conditicas.
At the time of the wxarinetion, the manhole was almost surcharged.

DEFENDANT'S
EXHIBIT
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readily detestabls sourees of pellutien. An examinstion ef the lagoon and
sottling system at the Stauffer Chemieal Company deterxined that there were
prominent edors resulting frem the steek piling of sludge materisl from

the settling mit. Mr. Bewvard then showed the writer where the sludge material
wvas disgharged inte a despipit eovered with lime and RTH and allowed to drein.
Seme sulphid¢d eders were neted at this 4fsa.
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trunk sever lines. Frem the Atlantie Gelatia Ccapany standpeint and the operation
ef the All-State Sand and OGrevel Ine. Dump, there are 2 immediste preblems:

(1.) The immediate stopping ¢f dreinage from the &mmp inte the hrook and onto

private land and (2.) Potential litigatien between the Stauffer Chemieal Company
and the All-State Sand and Grevel Ine.
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Cc-2.15 Octcber1970rq:orttitled "Aberjona River Sanitary
Survey at Wilmington, Wobwrmn, Stoneham, and
Wirduester"mqaredbyk:bertu.&dy Massachusetts
Department of Public Health.
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~3uRJI0ML. RIVER SKINITLRY SUXRVEY

AT WILIIINGTON, WOBURL, STOWZGNI &AMD WINCHESTER

October, 1970

by

Robert M. Cady
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a catch basin, .which was locatad in an area where engine
parts are cleaned. There was no M.D.C. 0il Trap» to
prevent the oil pollution. The flow and likewise the

' usage is highly variable. On &sugust 11, 1970, ix. Roy B.
-Craft, the Genaral iianager of the above firm submitted

plans of an oil trap. The City of ioburn Plumbing
Inspector, iir. Charles iicGondel, did not approve the -
plans because the trap was exposed to excess.runoff.

In this condition the trap might surcharge, thus ra-
leasing the trapped oil and grease into the sewer.

The writer contacted ixr. Crafts on October 6, 1970, He
told the writer that he is revising his plans to protect
the oil trap from any runoff. 17The area will be
enclosed by a roof and walls. 'The writer £=2els that
progress is being made and will follow this progress to
ensure evantual pollution abatement.

Roketenetz Figgery

This pig farm was mentioned in the Camp, Dresser &4 McKee
1967 report as being a probable pollution source. 1In
order to substantiate this allegation, the writer and
N.R.0. 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
thare were »igs freely roaming about. #e observed piles
of garoage 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 writar'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. ..dso the location
of the piggery picturad by the CIil 1967 plan is incorrect
because Hall's Brook doesn't pass through the farm but
one quarter mile northwest of that piggery.

.. source of ammonia was noted in the loburp Survey about
tiichawam Lake conducted by Peter G. iioleux 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 %oburn Dump and National Folychemicals,
which are upstream (see Figures 3 and 4).

On Septender 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 insids corrugated
steel pipe up to the Boston & l.aine Reailroad tracks.
During the pranaration of the site, tiie contractor un-
earthed pig carcasses and »ig excrament wnich was still
quite odorous, It can be thus assumed that these former
piggeries have contributed pollutants to the .Dberjona
watershed and that this drainage will csaze wnén the
site is graded and £ill=d. The site will be titled ths
wwoburn Industrial rarke.

stsuffer Chemiczls (now adandon2d and pracently owned by
c.ark chillis Trust)

This plant used to »proc2ss unwantad, chrome-tanned
animal hides ané hoofs for glua. The apbandoned plant
still has settling basins and lagoons f£illed with
industrial wastes. The wastewater in the lagoons is
black and contains 54 mg/l of hexavalent chromium (see
laboratory results, 9-22-70). o flow was observed by
the writer nor were ther2 any plumbing plans available
to the writer. The overflow from the lagoons allegedly
entered the i..J.C. Trunk sewer after passage through a
bar screen.

In June 1970, the writer surveyvad the lagoons and noticed
that & drainage ditch into liichawum Lake contained the
same black wastewater as was observed in the settling
lagoons. . sample was taken and tne results show that
the water had a 3.0.D. of 90 mg/l and a C.0.J. of 525
hg/l. This ditch also receives drainage from the
abandoned dumn» tiat 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 3uresau of IZnvironmental Health.
..t this sampling, the writsr did not suspect the prasence
of hexavalent cnrome. The Stzuffer »iant will be razed
as pert of develooment project in the arsa. The
project wlll nroceed in phases, including a phase which
involves the cleanlng and/or filling of the settling
Dasins and lagoons. The viriter 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.

Woburn Municinal Jump

The dump is operated as a sanitary landfill and it is
located west of New Boston Road near stauffer Chemicals.
The dump is situated in a swampy area wnich drains into
a ditch, which is tributary to i:ichawum Lake. The
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writer sampled the drainage from the dum and found that
it contains pollutants. The 3.0.J. was 2¢ mg/l along
with a high feczl and total coliform bacteria count.

. The swamp is continually being filled to exp»and 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 -

voburn relative to this source of pollution.

wopurn 3arrel Somdany - ilew Boston Rozd

This firm has bz2en dumping f£ly ash and chenical residua
onto ths ground adjeacent to a drainagz ditch, which
crzins into LaXe ..ichawum. In oestenbar 25, 179 the
uriter told the owner, ir. -t2phen Jagata to stop this
aumping. The writer gave the ovner tihree weaks to
com>ly. The writar shall ascertain whether the pollution
has stopped in a future visit. Ilieanwhile, a letter will
be sent to the owner outlining the possible action which
could be taken to abate the pollution.

Iinternational liinerals - ilew Boston Road

This firm is a warzhouse for the storage of solid ané
liguid fertilizers. Thers is a small pond on tha
proparty and piles of what @ppears to be fertilizer are
locatzad along its shoreline. The »onéd has a small,
intermittant cutlet to the .Dberjona drainag2, but the
writer saw no flow out of tha sond. The pond is warm
and shallow with waters pea soup green in color
(eutrophicz?).

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.

Lionton Foods - Tabby Cat Toed -~ ‘ioburn Street, 'oburn

This firm intermittently discharges a heated effluent
into an unnamed pond on their pronerty. The writer
observed zbundant, normal flora and faunz in the pond.
The outlet of the pond is a spillway at the southern
end. The watar gquality leaving the poné is exca2llent.
The pond receives drainage from «£,C. Whitney Barrel
Company via a ditch on the northwest shore. .l1so, 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 ponc.

It is the writer's oninion that this firm is not a
Pollution source in the .berjona watershed.
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lietal 2rocassing Company - 26 llewshaw otreet

This firm receives worX through sub-contracts for the

'sealing of glass and metal electronic comoonents.

The writer noticad an asb2stos cement sine (4% Jianetar)
Cischerging watar to the rivar from this firm during
June 1570. .n insdection of thes plant vas conductad oy
the writar. The co-ownar, (r. Jonzlé ..tliins, told tha
writar that the disciizrge is untr2ztad wa2ll-viatar,
wnich i3 u=2d Zor cooling HurnHoses. Thae watesr is used

-

<
- - S - - - - - PIE R v - -y e — A
nC discazrgal wilithout ony vsta3ar traatoz=nt.

-ll@ XY LTE
in
L

IV. ilmincton

rx Y}

=. C. “hitnev 3Barrel Compeanv - .oburn street

This firm receives used 55 gallon drums from various
surrounding inaustries. Thev steam-clean the barrels
for re-use. The industrial and sanitary wastsewaters are
discharged into a public sewer. The writer noticed a
great cdezl of spillage, into the railroad drainage ditches,
originating from this f£irm's yaré. Further study re-
vealed that the »ollution results f£rom poor housekeeping
on the part of the owner. The writer told ir. 2dward
Whitney that he must protect the receiving waters from
rossible pollution, which he agreed to do. . future
visit by the writer was made to check the progress being
made to prevent the runcoff from entering the drainage
networ of the .Jerjona River. The owner is awaiting

he construction oi a spur track, which will cause great
disrustion of drainage and land. No significant steps
nad bDean taken to provida »nrotaction for the ditches.
Taerefor2, a letter should be zent by the lJivision out-
lining the penalties for sollution and asiking the owner
to 2rovide better runoff protection. The vwiriter will
meke a2 future inspection to cztermine if extended action
by the Division is recuirsd to obtain »ollution
goatenent.

AT =

Nationesl solvcazmicals, Inc.

This £irm is actively polluting the watars of the
Commonwealth with very acid (pH 1.8) industrial wastes.
The firm is now on an implementation schedule to abate
this discharge. This drainage, undoubtadly, causes the
corrosion of any metal or metal-bearing minerals in the
stream bed. The water is carried downstrecam into
Michawum Lzke. This discharge contains salts, formalde-
hyda, mineral acids, organic nitrogen compounds (amides,
urea) and oil. The laboratory analysis ($-22-70) is
prasented in the report.
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the writer taszst

2 1 remove the2 sealt to an interior
location and ternin

2ll dumping nezr the sarking lot.

o]
~ o
2effi { Swanson, Inc. - ~anes strset
This firm has bean th=2 sourc2 o ollutisn in thiz sast
but has removed a2ll offending <ischzrgas into th=
wetars of thie Commonwiazltii. The uriter visitel th=
alant anad found thizt tiie firm Ls not 2zt sra2z=2nt ¢
pollution source. The railroad drainag: aitch besids .
the firm vas devoid of vasteztar from jast or or=2caat
diszcharges.
Iinternational _wcit Comsany - 245 Joburn .tra23t
TAaisc firm is 2 Siztricution C3nTiar 4nl ar2nousa.  Jhav
nove naint=ziacs Zour oot aign siies of salt in thsir
pariding lot. The szit Io 1323 Ior Inou meltiig surso=se
and th2 runofr thzrzof entar: the drainzge into Lake
l.ichawum. Tioe suparintandent, .r. Josesh <ardillo, told
: i
T

On October 5, 1¢70 tha writsr ra-visited the firm anc
th2 salt »niles war=2 3till present. The superintencent '
told tiie writer tihict L:e was ersecting a buyer shortly,

wWho would remcove Dilez. “h2 writer shall re-inssect '
tne firm to datsrmine iZ legel ccticn is nze=zssarve. !

d=is
- e

i~eanwiile, a lettzr 3hould »e sent to ..xr. wardillo in- ;
forming hin of this nenalitics rasulting Irom watar

sollution.
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ourmary and xasules

Table I shows the list 9% Sourc2s 2xamined in this razor:
Thre results of an anzlvsi £ Leke [licliavun wiatars ar2

shown in Taicle Iz,

Tigures 1, 2 and 3 show
.Darjona diver Iroa i

'OUI'CE:.' Jiznines aiong tos
)

ilmington.

Tigurs ¢ sLOwWs tha Irainage into [lichawun il frox
PLLOLRSESR, AQA3ing tad Usril oburn, Thr oslhlshen sio o
Cli: oszel. ol II=l'L Zrosl. tirJ;:L Lz slops ZimaaLorozl
., s
~Z25 . :
Szrrzl * - r .
Ww3n33TL Thh? 2ooTon .. .zing acilrsad wnarz 1e joiang Ttz
Jrainzg:z Zrom tiiz .tzullar CTllaniczl ronsrtl. T strIe
Tiien entars toe laig.e wnly 2uriag nzscivae runofl woull Ll
aonatanetz rFiggary draianage antar thie laka. Th2 2ast lowe
£ tha lzoive el & normal populztica oF Zlora end Zzunsz,
Whizr2as th2 nein Dody of thiz lalie z2nd tlie rivar containsd
oniv sngii2s and Jﬂ‘-4lug turtles. .zling Hoints arae
SuURl 8L .. S, S, s =, & End Tt rasults z2re anoeadad.
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Conclusions 2ns Iecommerndations

In order to obtain a better understanding of the ..b2rjona
River a more comdileta water sampliug Program is nesdad. Tor
axamle, the Jivi:zion conduct28 2 zampling oHrogram in 1537
and £ound hign zmmornia nxtrug=n at -tat-on Z- \aclen -trs=t,
nopurn). otation 1 (Rt. 129 - R2ading) could De considerad
a2 clean watser 3station. Taerz2fors, otation 2 raflects tie
uater cuzlity draining £rom thne 2bandonad Higgeries and
llcnmeanun Laike. Thar: iz no @vidianc: Lo substantizte sublic
severzg2 ovarflotis 2o9v: -taticn 2.
S ourimer Uzl UNSSL2 S LEsT TLwsr tiatar Cszmilel Ttecail:z o3
T3 Ior.oSal in 8L ZmooTatdrit.e  L.383nT Satooon Thie movrin oLl
~udlotanmToiata thi2 1037 Zlnmings 92 Lo Jlivisicn i tsra
SEmpiing staticons will Zulclhizr 23Zess the gaanticr of Hollu-
tants nd th2ir anact source. .. dissolvad astal analyzis of
tie vatar ooopleo shoull 32 ineludad in the osrogran.
Tha Lavalonment srojects =2t thiz adbandonad llurndhy and e 3cston
Rozé niggariss nd -tauffsr Chamiczis will und Joubtedly =fZact
vatar cuality bHecause of runoili. Tha arasent discliarge of un-
tr2atzd industrizl vastawater from liztional solyvcliiznical
nolliutes the water i tii2 .Dbarjona Ziver. Tha 2£Zluent con-
t 2inz salts, acid and :zome organic amino corrounds. Tuis
eZfluant could De tha@ sourcs of tui2 high amnonia contant in

;Je rivar a2t taotion 2

(se2 lzboratory rasults, %-22-1570)

Th2 writar racommends th2 Zolloving rivar stations 2s 2
tentativa samaiing prograns

l. Zall':s 3rook at B .. 1l railrozd tracks - ~.oburn

2. Sra2inag2 Jitch a2t [.arrimack otreet - TToburn

3. 2rzinag2 Jiteh Last of ostzuifar - loburn

<, Lerjona liver - 2t. 12° - JReading

S. ..ichzuuwn Lake sutlat at llichcouun Road - churn

S, erjonz Liivar zt Tedszr and <waien strescs - Tlokburn

7. .Darjeonz Aiver ac lontvale ‘wenusz - lohurm

S. .erjona Aiver at .ezuington ~tr22t - incnhastar

Se 2rjonz ivar =zt ouanton ucrest - Lincuhestaer

Co .oderjonz Jivar at J.5L survar J2ir - lnchEstar.

T writsr 2l2o racommenls Luiic the siviszion econme iavoival
Wit slans for tlhz dicsocal of wuzstavater ani Sludg: at thi2
abandoned <taufiar Cuamicils - ..oLurn T2 csnsuitant Zcer
~thi2 propsarty ounar is Jaaz . -er~-ag and -ons, Inc. ol
Deading. The Toburn Gum) i3 a sourcz of pollutants t:rou,“
drainzc2 into l.ichawwa Laks. “Thas Jity of loturn should De
Giractad Ly tle Jivision to mininmize ts;s drzinzge into taz
tiatarcourcsa,

The 2.2, u“-tn_y Sarz2l Coitany indirectly is adding Hollution
to the crainag2 into i.ichawun Lelie. The uriter dirsctad tuz

ownar ol tha
Futurz vizits

firn to ©
by Jivig

an2 3t2ds to ractilfy this sollution.
ian Jaersonnel -iill bhe made to ensurs
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srojser cle2anup., .l1so, visits to the .oburn 3arrel Company,
Tnternational liinerals and Intsrnzational salt Company will
be made to vrevent and corract indiscriminata dumoings of
:otent*ally offansive naterials near the ditches d:azn;ng
int? the .er jona Rivar.

finzlly, tha watzr cu:l;tj in the .Jerjona ’iver shoulad
improve immenca2ly waz2n tix2 Jational ‘Oljcn-mlC.L sazt2 tister
strazn i3 remcved (-pring 1971). o samdling shoulzs 52
inicictzd rior o thz Ziscontinuanc? of tuls dilscliarg2a. Tha
conztituants of this wastauatar ar? anactly thooz2 cstions ana
galong Iouna ta o2 cEfenasiva In th2 Uooer Lostic L=zlee
(miTrits2, sulfatzs, Sodiwn elillorile =nz miocoluad izl .
213 irsrsvael=mnt Lo ouAaver cusiity Snsuld 2 amraricnczl oslitoer
Cl.z Tztiocnsli soitelianicels 2IIlu=nt L rzoovel, Syt Lsvaloon-
M30% on TLR atarsil2d rill sroducs: occasionao SiUuTs of tursil
vatar, coriginsting Isom tie prosocad filliag 9% L.ichzmun Lzl
an7 the ..oburn Zndustrisl -ari.
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MASSACHUSETTS DEPARTMENT OF PUALIC HEALTR oz *

‘ta-a Lmn Ditch - Demp Road
,f Sowrce B Halls Jrock Horth - Mew Soston Street

" Source C R.R. Ditch - Confluence
Souroce D yglit's Erook - R.2. 3ridce
Souree I Dtch Modular Ease
Sowroe F M shavur Pond

2L AR
o

‘l.
v

L]

$

-
- w~

Y

. s_& .
2adY 0 ?

Loss an Ignition

A R ol o ) 4
Samals No. -}97296 07 208 X9 310
- 2=17-"0
Iros Semle Ga~ch —
10120 12200 - 10330 1. :Q0 11:30
Callsotar R zady
Data Beselved §-17-70
lamperature ;
o 115 e 210 . 268 525
BOD 42 Teo o7 8L - 50
Suspended Total
-Solids - Loss
2h %) L) P33 92 58
Alxalinity - phth Acidity Acidity
Total 23c -1 396 69 es
Coliform MPN
Total Solids

Dissolved Oxygen

Belatdve Stability

Calcium @ &
Znc ¥ ~
Scdiun » 50
Remarks: #® Usc Atomic Abrorpiion !lethod
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MASSACHUSITTS DEPARTLIENT QF PUBLIC [ZALTY

.—

WASTZ ANALYSIS (mﬂ'fu- uwi N City o )

éou-c. A wﬁﬁ "Tﬂ

Source B Nall's Brook North - New Boston Strest

sg‘g-c,c;.l.l.id-m

Source D Rall's Bweek - R.B. Bridge
Source © Diteh Modular Zast

Source F

-

6=17-70

10:0am

10:00mm

R, Cady

6=17-70

legperaiure

Suspended Total
Solids - loss

pH

Alkalinity - phth
Total

Coliform MPN

Total Solids
Loss on Ignition

Rissolyed Oxrgen

Belative Stability

Nitrise - lii+roge

ulizese - visrogen

Coliform MPE

21,000

)
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m___g_ﬂ____msucm*rrs DEPARTMENT OF PUBLIC iEacr__ WO .
USTE RALZLS (g, 2 M) et 0 © 1)

sace. A Detlap PS5 - PAN Ledtage — 406150 A/ F*Hc GA HoTORS ~ o pv
_ 'Source B
" Source C i
Source D
Source E
Source F

Suspended Total
Solids - Lcss

R
Alkalinity - phth
Total

Coliforp MPN
Total Solids

Loss on Ignition

s Qal.

Xaona Solnhle 200
Dissolved Oxvgen
Belative Stabillty

Remarks:
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WASTE ANALYSIS (mg.
Dlvieiam o

. LA
Source A gugetwater Brock - Atlmtls Geletin

Source B
Source C
Source D
Source £
Source F

MASSACHUSZTTS DEPARTMENT OF PUBLIC HEALTH

per liter)

£ W

(City o Towm)

Suspended Total
Solids - Loss

Rl

Alkalinity - phth
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- ;.- WATER QUALITY_LABORATORY
"..'-' v ] : ) ' ’
Sourcq A - UPPER MYSTIC LAKE SURFACE .
Source 8 ' ABERJONA RIVER, U.S. GEOL. STATION
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C-2.16 November 1970 Robert Cady field memorandum describing
waste water discharge from Hubert Steel Drum.
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FACSIMILE

Field Memorandum (70-11-157)

Waoburn-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.0. Bartolameo 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 cbserved a wastewater stream coming fram a building on the property.

A site sketch is included, along with the laboratory results obtained from a
sample of the wastewater. No flow was caming fram the building, and it seems
that the operation had shut down for the day.

The wastewater originated fram the Hubert Steel Drum Campany. 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
steamcleans 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 recamnends 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 Campany

316 New Boston Road
Woburm, Massachusetts.

Apperded: (1) LEE results R 51514 (2 layers)
(2) Site sketch
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Field liemorandum (70-11-157)

Joburn-ilystic River-iUR-Discharge of ‘lastswaters from Hubart

ote2l Drum ~
) i/
3. v Ty 14 y L )/
Jdate: Novembar 16, 1v¢70 *;( /77 : QL o
3y sonart I, Cady ; ¢ 6
e the 2#50v2 Gat: thie zuthior ond Nol.v. SIrtodlomes iors: in oLurn
inssectiny atzr collution shatsngnt =liong thir orjont ztzrolhad.
Coon inscatting Thae arosrttr otinsl oLsoer o Zrutm \Inmarnzitionc:
Laimz2racicey Oon S18 e Zoston 0T, e DuLirvai o o voot o
coming Ifrom a Lulliing on thiz oroparty.
.. 3ite zketell 15 included =z=long with the laboratory rasulte obtzined
Ziron a sanszle ol the wastazucster. 0o flov was coning Irom ths
Puiiding and it szens that thae overztion had shut Jdown for th2 Gav.
k-] - <

The wastevater originetel Zrom the Hunert Stea2l Srum Company. The
sronerty as subsurizc2 sanitary waste disposzl but hasn't accass
to ths public s2vuar. The Zirm cbhtains uced 55-gallon druns
contzining a variety o chomicals. Thne firm st2am cleans the
bzrra2lsz and dischargas thie wastawater tirough a »pine on the floor.

Tha wastavater was vary odorous (even in the cold air) and the
leboratory r=sults show that it contains materizl which a2van in a
cdilutald stzts would cseriously cegrade thiz receiving watasrs. The
wastewater contained large quantities of hexavalent chromium, o0il-
grsase, Biochsmical Oryvgen Jemand and Chemical Oxygen Demand.

The writer recommends tihiat the Jivision write the ownsr a letter
stating that the discharg=s is unlawful and must stop. Thes firm's
acdresss is as follows:

-»e« L, Hubert steel orum Company.

316 !lew Boston Road

oburn, iiassachusastte.

reC/rew

.oovended: (1) Lal results X 51514 (2 layers
(2) _~ite sketch

RECEIVED
NOV 301970

DIVISION OF

|
WATER POLLUTION CONTRO

e R T T TR
- l M - - “ N Lo eee v .


http:ir.irc.Io

A
MASSACHEUSZTT

S DEPARTIMENT OF PUBLIC IEALTY WO BURN

wASTZ ANALYSIS (mg. PeT 1iter) (City or Towm)

P g of Mxtar Pallmtice Ooetyel ——

ros

ource

C
-ree D
z
1

y_Iree
jouree
o A B o n E
. ple Mo, | paas \ T | | | B
ngre of Collection\ 13 1570 | | | |
2 of coli-ciion| 3:00 Py | | 1 | |
1lect 1 1 1 \ __‘.
1te peceived \ { \ ‘ 41
epperature \ | \ \ 1
oD | ason [ 2 700,000 | | 1
1uspended Total
S || — |
—oH 1 11.2 | | | | 1
Alkalinity - phtb \ \ ‘\
Total
— 10—
—Coliform MPN \ ‘ J
Total Solids 6530 583,000 : \
_Lloss on Ignition a0 78,000 |
Hemne Selable—— \—-5606—- | 28,400 \
|
- 1ved Oyygen \ |
ve Stabi +y | | | \
| \ \ -
~—— |L ‘ ‘—J
Nitrite = Nitrggen‘ \ ‘l
_ pitrate = Nitrozenl | | J
| | | \ | |
P T ovo e — \ \ o
_ 1 | | | |

Remarks: g Pop Layer oocupied 6 percent

- f«‘mommcow
' result fTrom 2

by volums.

i.nthsahodpwuonofthobottc-lnplodidm

sopper salte.

c-174

CRLe e



> —= —= 73

V.Z\m\\- ....\Alu\

X))
7
|

A YA /4
55 v‘&\ / E\Qﬁi

woy]  [OHS 4T ol 1Y

N
o \\é

T WA

o et b T A

oL

-

T e

———
o w—

ool

v ot O]

74

ololaiwl 4|

. g m— e e xJ..|\,.\£|.t.I|.4|....v.“.. L b
- ; . b, . 'y’ oy .
~\ LU ALY \a.\\ _.\Nw\ _\wn\.\. \!al.lv

e o
> o) n
.

-

an -

[T SN N
Eaely
1. .';1\:4\

e, o s TR
T,
A
.V".“‘v_, WA

e
ATEE
_,"',-);1 -

»
T Qe X
PIERE Y S L4
A



C-2.17

May 1973 Robert Cady memorandum describing an
inspection of National Polychemicals, Inc.
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Memorandum

Wilmington-MTC-SUR-Inspection of National Polychemicals, Inc.
Property

By Robe. £ M, Cady
Date: May 23, 1973

The writer was asked to make a progress report for the Aberjona
River Commission. This report would include present and completod
implementation schedulss., The writer visited the above location
to observe the operation, maintenance, and control of the recently
completed industrial wastewater treatment plant. This facility
discharges treated effluent to the new silver Lake interceptor near
Eames sStreet, vwilmington. 7The writer obscrved a larguy volume of
industrial sludge which was dumped beside the PVC lined lagoons.
The sludgs was eroded Ly raianfall which subsequently washed the
material into the surrounding swamp. The treatment glant has a
belt oil skimmer which ramoves oil to 30 gallon steal druns.,

These drums wara £1lled and spillage was baing washad into the
yard drainage. The PVC lined lagoons were broken through in 2
locations. 7The hreakthrough discharged to the surrcunding swamp.
The firm recently sank 2 wells near the lagoons. Discharges from
these walls ware traced to the railroad drainage ditches, The
water was highly contaminated in that the vegetation surrousding .
the discharge was killed. The outlet fromr the swamp to the railroad
drainage ditch is covered with oil. It is the writer's impression
that this area was to be cleanad by the company after the abatement
equipment was operacional.

The writer observed oil seepage irto the railroad drainage ditch.
Further invostigation revealed that the oil originated from an oil
storage area which contains 4 large above ground tanks,.

The writer recommnends 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 LVana Perkins., 7The consultant is studying tha
sludge problem. A report thereof is due scon. The other sources
of pollution, however, are not being studied by the consultant.

RMC/reaw

DEFENDANT'’S
EXHIBIT
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Cc-2.18

June 1973 letterﬁ'cxn'lwnofwnmirgtmtostgpan
Chemical Campany regarding sewer discharge variance.
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TOWN OF WILMINGTON Sof.

MASSACHUSETTS

OFFICE OF THE WATER & SEWE® BOA"
TOWN MALL

u;une 15, 1973

v;::o:'.a'- Polychenical Zivision

In view ol tn ension grantad Uy the XOC acce‘a.:.'mz the current
o T wn

wasts concent > plant until Decemder 1, 1973, the
Dua"\ﬂ 2 ssioners has voted {0 grant a lize
varia inington Xules and Regulations cf Bewer
Use until

snold C. Slzle, Snairman

3card of Water & Sewer Comiissicners

Town of VWilminguon

~C3:180
g - . - o .

coi Sierainz llrris, Uoun Hangger
Av o res, Directior of Sewergge u‘.‘l‘ sion, =C
T. lcranen, Direcior o Tater "o....u ica Control
- e - i
Co . Tooress, Zadzer wonsultanis, Oic.

. Caruso, Davirenmentali Protecticn agency

i !

CLaNITRAY
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DIVISION OF WATER POLLUTION CONTROL

LAWRFNCE SXPFRIMFNT STATION (//“T§§}§FES%[~Z__ L
WASTR WATFR ANALYSIS (mg. per liter) oo — o7

Collector: Cady .
Senivar A R.R, Ditch at Eames 3t,, No. A
Seurce N " " "o No. B
Sotwce 0" "  cut, No, C o
SourTua D " " below cut, No. D
Source E
Source F
A B 0 D 2 F

Sarple Mo, R60689 R60690 R60691 R60692
Date of Collection! 9/24/74 9/24 9/24 9/24
Tima nf Collaefton! 11:4s 11:30 IXX11:15 | 11:15
Tata Rensivad L 9/24 /74 /24 9/ 9/24 T
eon 19 258 304 236
BOD 2.0 120 60 63
o8 6.9 6.6 4,9 6.8
Albalinits. Patal | T4 68 7.0 27

|
Surpanded Selide | 5,0 35 148 83

i
Total Solids 16 198 1576 1004

}

i
Tota) Rieldzhl - N: .
Amoria - N . C.%5 0.63 100 & -
Nitrate - X ' 1.3 0.5 18 9.0 T
To+al P :

Chloride 27 | u7
Total Cnliform 430 | 2400 L L
Fecal Gnlifo™m B3¢ 36
l
|
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DIVISION OF WATZR PGLLUTION CONTROL

LAWEENCE WXPFPIMENT STATION —
WASTF WATFR ANALYSIS (me. ver litev)

——

( WILMINOTON - WOBURN _

Collector: . “___P_‘.jd_y i
Sowrna A Wilmington, R.R, Ditch above Eames St, MIC-A
. Sourece B L " L below " * MIC-B 1% '
I Sourea 0 " " " @ ecut MICL e
Souree D " " " below cut MIC-D )
: Source E Woturm 24" CSP 1TC-¢
i Source F " Dump Diteh upstream MIC-P
A B C n F P
] Sarole Nim. R607%0 | R60T8L | REO7E2 | R6C7%3 RGCT 54 R60TE5
Date of Collection: 10/7/74 10/7 10/7 10/7 10/7 1047
i Mima Af Oalleation, 11:00 11:00 10:45 10:45 10:30 _10115
l mte Temmived . 10A1/1% | 10/7 10/7 10/7 10/7 10/7
:
'i an 18 185 547 304 228 23
. BOD 2.1 35 47 39 . _ 64 5,2
- »H 6.8 6.5 5.4 6.2 6.4 7.4
| Albalimiter. Patal | 36 47 14 29 30 181
|
F Qs)_ﬂf)qndnﬂ Snlifds ! 26 I 6;5 252 68 22 3.0
[
B motal Salids . IR 190 212 1668 920 1081 394
i
CHLORIDE | 45 570 270
7 !
Total Kieldehl - N
- Avrmoria < N 0.4s5 1 o.50 J 105 60 95 28 L
b | |
Nitwge = ¥ 1.1 i 0.9 Wl 50 22 13 1,0
]‘ motal P 0.91 | 0,01 L 1.75 0.45 0,42 0,03
| ‘!
r Tntal Califom 230 : L e e 12820
[ Fecal Nnliform 31 I! S30
Iron : .0 --1.2,0
T Copper | 0,00 0,00
Chromium 0,15 0. 00
- Nickel 0. 5% 0,00
Zinc 0.15% 0,57
~ Lead C.1lU ' 0,10
Cadmium 0.00 0.00
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DIVISIZN OF WATER POLLUTION CONTROL T~

= LAWRFNCE “XPFRIMFENT STATION A WIU»{D{QIO!!L-_ WOBURN <~ _ _
WASTR WATFP ANALYSIS (me. ver liter) T
Collector: = _Cady .
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Souree B ~ '?’;CF\\IEC
xRzl
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- Sourcn D e C A
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Source F L
- M fa IO 9D
A B ¢ N TRITY F
i Sarple Na, R60786 - .
-= Date of Collectioni 10/7/74
] Tima nf Collantion  12:00 | ]
Nate Renajvrad 12/7/74 ‘
; |
) son LBy |
~ BOD | 2.8 |
X T - -
] ;) 7.0
Alealinits, Taral | 2ho
!
Sapanded Selids 1k
- a
< L
To+al Salide . 848
i
= i e
- Total Kieldahl -~ N L ’
Armonia - N g ' !L —
) ! i o
— e e e - 0 SR
Hitrg*a - ¥ 2.3 ! i
To*al P C, ol ! ;
13 '
Tontal CAliform 4600 : R RS D,
— Fecal £nilifor Q2 !
§
Ty rnm < 5 ——— et . s - s . e = . 0w o
i [ole ctel Be jalleTe)
- b {
Chrarire 0. 00 !
|}
Nigkel Q.00 {
= Zinc 2010
1ead J 210 }
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C-2.19

July 1973 letter fram Stepan Chemical Company to the
Cammorwealth of Massachusetts.
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July 18, 1973. Ea~es St Wimirpron. Nassachusetts (€7

RECEIVED 7 °°

Mr. Thomas C. McMahon, Director

The Commonwealth of Massachusetts AL

Water Resources Commission -
Leverett Saltonstall Building MArs LIVISION ©
Governmcnt Center WATER FOLLUTIONC -

100 Camhridge Strcet
Boston, Massachusctts 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 becamc 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. 1 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 usc of two sccondary 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 lincer in the lagoon has not been broken in two places. I can
only assumc¢ that this comment refers to several channels from the lagoon

that were created by the pond overflowing for a short period before the
calcium sulfatc 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 hce had the right to conduct flow tests on these wells with-

out obtaining permits. 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.

Cc-184
telephone €17 9334240 cable NAFL.



page 2

The o0il 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
he 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 o0il 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-
crage 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
cfficient 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
rafety 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
fndividual 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

/44~ibr/ /‘ f-l*? re
¢harles P. Riley, Jr.
teneral Manager

tPR/jlp
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C-2.20 September 1974 Robert Cady memorancum describing a
waste water sewer break at Stepan Chemical Company.
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MEMORANDUM FOR THE RECORD

BYs Robert Cady
DATIS September 19, 1974

SUBJECT; VWilmington = MIC - SUR = STEPAN Chemicel Co. mseting former
Notional Polychemicals lIanec.

Qa the sbove date the vriter and John Lynch from the EPA's Permits Branch met

with Mcssers Ronald McBrieu & Richard Cantwell of STEPAX. The maetirg vas
{ntended to be an information/updatine oncountar in preparatiou for the Aanual
Meeting of the Mystic Watershed Association ou October 17, 1974. This Associatios,

An its newsletter, cited continuous water pollution from STEPAN and {ntended to
seek mcthods of eliminating the discharges.

The mesting revesled that STEPAN had an {ndustrial wvasts sever break recently
and there was an untreated discharge lato the suzface watar drainage. 1t
appeared that a 13" VCP broke from excessive overdburden and {t took four days
to repair. Moanvhile, all untreatad wastas were pumped to a storm drain, which
eventually discharged {nto the neardy drooks. STEPEN took no efforts to seek
outside advice during this incident nor did they motify this Divigion. IMr.
McBrien pleaded ignorance of DWPC's regulations, howaver, he will submit s
belated report and pledged to report sll future incidents,,

A tour of the plant's grounds wos made. The headwall vhich was discharging
untrested wvastewaters was inspected and the area was covered uith s yellow
precipitate. The industrial waste treatmsnt facility, including ths sludge
lagoons were operating wvell. The original liner was filled with drying

‘sludge while the new "l{oer" had about four feaet of froeboard., A decialon

by the local Board of Appeals is awvaited concerning the approved duxp site
for the dried sludpas. The decision is expected by the end of Octoder.

The inspection produced the following results:
1) STEPAN will report imnediately all spills and pipeline breaks.

2) STEPAN will recelva a NPDES permit for the discharge of contaminated

tun-off. EPA will requirs extensive diking of product-packaging areas
snd saupling.

3) STEPAN will sanmple, weekly, the stations in thec affected watershed in

DEFENDANT'S
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MEMORANDUM
September 19, 1974
Page 2

order to develop treuds of residual pollution by chlorides, asmonia, oo
= * ‘chemical oxygen demanding pollutants, oils and greases along with pH. '

4) DWPC and EPA will sample four surface water stations duplicating the above
work with the addition of a "clesn"” water station. Tha data, hopefully,
.Mill be available compilation prior to the Ottaber 17, 1974 meeting.

RMC/mef
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MEMORANDUM FOR THE RECORD

BY: Robert Cady
DATE: November 15, 1974
SUBJECT: WITMINGTON-MIC-SUR-WATER POLIUTION FROM STEPAN CHEMICAL

QORPORATION (FORMER NATIONAL POLYCHEMICAL, INC.)

As mentioned in a previous memorandum about the above firm, a sampling program
was instituted during Octaober 1974. Figure I depicts the sampling stations.
Samples were collected:

1. Above Eames 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 stomm
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 ard II, it is dbvious that the firm is still polluting
the waters of the Conmarmwealth. Samples collected at the "cut" (Station Q)
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 recammends 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.,
NH;-N, chlorides, and sulfates) under the NPLES program. A permit
for this discharge should be granted and, through an orderly
ergineering 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 (camposites?) should be performed. The reports
should also include: alkalinity, BOD, and OOD, 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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YERRRNDZ{ POR TV KRCOD
- { Robest Cady

DATE ¢ YHoverhar 15, 197', N
mm:kwnmmm@m <WATER POLIUTION PROM STEPAM CHEMICAL CORP. ™
. xmll mﬂw\.‘. m )

Ay nentioned in s previous maswrsadum sbdout the ~bove fimm, a orpPling progrms
wos institited during Ostobar 1978, Pipure I, depicts the sampling stations,
Saaplas were collecteds

1) Above Exmes Stroet and the plant property,

2) A% the "Cut® shere the storm water entars the reilyoed diteh,
3) Aboud 150! downstre:m in thw railvoad diteh,

B) it the storm water hsadwnll,

Table I presents ths data collected 9/28/78, 10/7/T8. On 10/16/7%, the storwm-
‘water hesdwill wre s=3pled during a heavy dnepour, This losation wes
a weelk later and a bright yellow chaxical wa in the diteh, at this time, able

II preasnts these two sete of sampling results.

As presanted in Tables I & IT, 1% 1» obviocus that the firm 1is stid) polluding
the waters of ths Comomwealth., Smmples oollected at the "Cut” (statica C)
ware low in pH & oontiined largs nmounts of amsonias and ehloride. The swmples
eollasted at the stormmcter hesadwull show that the Storm sewers sarry exoessive
pollutants during run-off. Thess smae storm sewers also earry spillsd "produot®
during dry wsather «s shown by the resulis collested oo 10/23/7%.

The writsr recommends thntmtollmdnsnmb.hxmuunmltofm
Sghtenber/October smmpling of surface waters xt Stepan Chemigel Co., in Wilmingtons

1) The discharge from the stormater hsadwall should be monitored

p forflov und cheaisal oonstituents (pH, alkalinity, BOD, COD,

o Te3.8.) » Chloridas and sulfates) undar the XPIKS progrem,

G w—— ' A permit for this discharge should dbe granted and through sn

ordar crderly engineering study/monitoring process the pollutants
should de reduced,

2) The “Cut™ should slso receive i pamit writtan %o provide a
gradual elinination of amronia, obloride, low pH and sulfates,

The dr:f: permits, written by EPA, were reviewved by the witer, Ths permit

" covered the storm run-off und the cut, Ths writer feels that sdditional weekly
: unalysis on ths o codIPites should be performed, The reports should slso

s include: Alkalinity, BOD & COD along with the other required inalyses. The

* NPDES uppears to be a good mechunimm for eliminating re-ourrent discharges of
K pollutants to the reilrosd ditch und the Aberjons River,

KC/em
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Octaber 1976 Robert Cady memorancum describing sampling
ard analysis an the Stepan Chemical Campany property.
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MEMORANDXUM FOR THE RECORD

BY: Robert Cady

DATE: Octcober 15, 1976

SUBJECT: Wilmington - MIC - SUR - Stepan Chemical Campany Sampling

On September 15, 1976, the writer sampled various stream locations and process
da.sdaaxqesmoramn'ﬂthepropextyofstepandmlcalcmpany (fonner
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 (IES).

The sampling was canducted with a Stepan employee, Mr. Don Knight, and notice
was given to a campany official, Mr. Ron McBrien. The sampling was initiated
by request fraom Comnissioner David Standley to Director McMahon, dated July 27,
1976. It appears that EPA was hesitant to issue a permit to Stepan, after its
Surveillance ard Analysis (S/A) Section (Don Porteous report) determined that
there was significant surface water pollution upstream of the Stepan property,
as presented in the EPA’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 IES for analysis of: BOD, 00D, pH, alkalinity, T.S.S., chloride,
sulfate, hardness, TKN, ammonia, and nitrates. As determined by EPA-SA, the
STPOO-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 STPOO-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. STPOD-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 ammonia, sulfate, and chloride, indicating gross
contamination. Iocation STPOO-2 was not flowing, however, a swamp area west of
the stream bed was traversed, and puddles of a "red dichramate-like" substance
were noticed and sampled. A rivulet behind the three outside warehouses was
walked, and it was determined that the ditch dead-ended behind the building and
no flow fram Eames Street entered this drainage way. During the sampling, a
black material (possibly a petroleum distillate) was noticed ocozing out of the
ground into the flowing discharge from STPCO-4. LES persannel 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
cammercial development. The area STPCO-6 contained a series of small ponds
which would overflow into STPOO-3 during a wet period. The sampling data for
STPCO-6 showed relatively "clean" water. Also, the location STPQO-3 was
traversed for other stream inflows west of the railrocad bed and no other flows
into STPOO-3 were noticed. Also, po industrial, cammercial, or public inflows
of wastewater were noticed above STPCO~3 or STPCO-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 sumnary 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,
oD, and acidic (pH 3.6) water. ‘

2) Data from Station STPOO-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 froam Station STPCO~3 indicates heavy groundwater pollution because an
adjoining station, STPCO-6, was relatively "clean".

4) Data from Station STPCO-4 indicates that the alleged "cooling water" is
cantaminated with chemicals. This situation is openly verified by Stepan’s
own monitoring data given to the writer. -

5) Data fraom 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
graundwater, as indicated by the acres of dead trees nearby, i.e the area

east of the huildings.

6) Data fram Station STPOO-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 RECORD
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), ard 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.

Recammendations based on the writer’s September 1976 dbservations would
include:

1)

Issue immediately a NPDES permit for the alleged cooling water discharge
STPOO-4 (approximately 5GFM @ sampling). The permit should require Stepan
to remove all pollutants from this stream, including: chloride (124 mg/l),
sulfates (64 mg/l), ammonia (70 mg/1l).

2) DWPC should order Stepan to cease the "dewatering" of gypsum sludge near
3) Institute a groundwater study in and around Stepan to show:

(a) depth of groundwater

(b) soil transmissibility

(c) level of contamination

(4) grourdwater volume and flow direction with relation to the

surface water channels.

Appended: (1) Figure 1 - locus arnd sampling stations.

(2) LIES data - R67123-4-5-6-7-8 (dated 9/15/76).
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3Y: dobert Cady

MEMORANDUM Ful [HE RECCAD / p (3 !
/ (j ; ,7, 42{//
[N

TalZ:  Octeber 15, 1976

SUBJLCT:  Wilmington - RTC - 35U - Stepan Chemical lorfpany Zampling

On Septenber 15, 1976, the uvriter sampled various stream locations and
process Jischarges in or around the property of Stepan Chemical Company
{former National Poly Chemicals). The sampling locations are presented in
Figure !, Laboratory data from these stations is appended and all samples
ware analyzed at the lLawrence ZIxperiment Station (LES).

fhe samnling was zonducted with a Stepan employee, Mr. Don Knight z2nd notice
was given to a campany official, Mr. lon Mcirien. The sampling vas in-
itiated by requect from Commissioner David Standley to Lirector !icMahon

ated July 27, 1976. 1t aopcars that EPA was hesitant to issue a permit to
Stepar after its Surveillance and Analysis (5/4) Cection (Don Portcous re-
port) determined thas there was significant surface water nollution upstrean
of the 3tepam pronerly as prescnted in the EP&'s December 10-11, 1975 and
February 6-12, 1970 Jota.

The writer was disturbed by the ahsence of cooperation with this sampling
Secause the data introduced a acw location hitherto thought to be "clean"
Also in discussions vith EPA and Stepan it was agreed that DUPC would team
up with every sampling effort. Sampling and intentions toward NPLES permit
issuance began for this firm in 1974, 1The rcader's attention is called to
the writer's Seprember =~ Octover 1974 sampling which showed tnat the rail-
rvad drainage upstream of Stepan was acceptable and contained little water
pollution (Figure 1 - Station 3TFCNT).

ix water samples were ccllecred on Septemdber 15, 1976 by the writer and
rought to LZIZ for aunalvsis of: 30D, COM, nii, almalinity, T.3.5. Chloride,
{ate, hardaess, T!2, ammonia and nitrates. As determined by =ZPr-3a, the
o, locatian (wcst and upstream) was grossly aol.L cFwith sulfate,
hlerides and ammonia. This station is off Stepan's property. ‘Jater entervs
nronerty (at STPLC-3) and exits the arec at the "cnt' (5TPCG-1), &
vater was noticed at “his location and |
as.  ETMALe4, the separaier {septic zanht S
o of the samplinz, Thi: dischar-e which is allcze
¢t znntained ammonia, culfure and chloride {n-
inn. Location IT270=2 cens ot
costyvest held rvas traversed and nudd
ubstannc vas 'oticcd ancogamnlad.
and it was determinad
ao flow from Eames CZtreet oate
£ A L~; a blach material (possibly a
noticed soaing ouc of the ground into the {loviag o
LES —o"onih. could not qua alitatively ldentify this maL'“‘u]
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aoncared
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-7, floats and is black in color,
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MEMOXANDUY FCR THE (HECCHD
Gctober 15, 3976
Paze 2

i'ith the assumption that STFCU, might be co:caminated as determined by IZri-
ZA, the writer went further up§trcam to a wet area (sce Flpure 1). This

arra was created by a develeper while he was draining his property for
amaercial development. The area STPCC-C contained a series of small ponds
which rou" overilov into :TPC( Y during a wet period. {he sampling data

for ST¥7C-¢ shoved velatively "clean" water. also the location STI'CO-3 was
traversad for other stream inflows west of the railroad bed and no other flows
into 5T?CO-2 wvere noticed. also no industrial, commevcial or public {nflows
of wastecwater wvere noticed above STPCC-3 or 3TPCC-t. The above study leads the
writer to the thesis that ETPFLC-3 is grossly contaminated Ly polluted grounrd-

water as it flows through contuminated STEPAN suhsoil.

ilardness was dctermined in most of the sampling locations because the writer
noticed that Stepan dewaters their sludge lagoon dredgings near the surface
strerm thereby exposing the gypsum sludze to erosion and run-off as the material
devatcrs.,

A summary of the inspection and sampling inside and around the Stepan property
on September 15, 1976 is as follows:

1) LE5 DRava show 2ter pollution leaving the area near Stepan
Chemical in 77§ zfen. STPCO-1 has high ammonia, hardness, sulfates,
chlorides, C2U aﬁd acidic (o!! 3.6) water.

2) Data from 3VA. STFCO-2 indicates "puddles" of strong wastewaters which
could be washed into surface streans and/or 3zround waters during a
rainfall and subsequeat run-off,

3) Data from STA STPCO-3 indicates heavy groundwater pollution because an
adjoining station, STPCO-C was relgtively "clean"

&) Data from STA STPCC-4 indicates that the alleged “cocling water" £3 con-
taminatec with chemicals, This situation is openly verified by Stepan's
own monitoring data given to the writer.

5) ata Tren 3TN ITIOM-0 azain demonstrates an "upstream” pollutinn souree,
Wovever the vrites's 104 (Jeptembher-{ectobar) sannling proved the con-
trary. Thersfere this station must also Re contaninated by nolluted

cndwater a3z indicated Yy the acres of Gead tvees necavhy i,e. the avce

t ol

- -

o]

- - t T oy
207 ¢ Huildings,

5 Laza fTrom oA STCL-6 indicates that t
~ o7 Tos

2 cre is ”clean” surface Tun-off
7CC- a ic

ca
trea~ ol the coantaminated I senpoart the thesis
t contaninated srounduate ithuted to the pollution foundg in
facre statioas far-venmoved xrom the lejal Ztepan pronerty,
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Page 3

7} The U.5.G.3. Uilmington "quad sheet suggests that Stepan is located in a
marsh-arcz (shallow groundwater levels) and possibly any indiscriminate
wastewater/chemical discharge to the ground wouid qyuickly reach the
drainage ditches. The flow of the ground-water and lts influeace on the
above stations remains to be determined.

wecommendations based on the writers September 1976 observations would in-
clude:

1) 1Issue, immediately a UDPDES permit for the alleged cooling water discharge
STPCO-4 (approximately Sgpm 7 sampling). The permit should require
Stepan to remove all pollucants from this stream inciuding: chloride
(124 =3/1), sulfates (b4 mg/l1), smmonia (70 mg/l).

2) TDTUPC should order Stepan to cease the ‘“devaterinz” of gypsum sludge near
the dreinage ditcres,

. 3) Institute a groundwater study in and around Stepan tc show (a) depth of
groundwater (b) soil! transmissibility (c) level of contamination (d)
grounduater volume and flow-direction with relation to the surface water
channels.

Anpended: (1) igure 1 - Locus and sampling stztions

| (2) LIS Data - 567123-4-5-6-7-5 (dated 9/15/76)
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DIVISION OF WATERQ POLLUTION CONTROL

LAWVRENCE EXPERIMENT STATION
WASTE WATER ANALYSIS (mg. per liter

Collector: @'
' e
SOURCE A Stepan Drainage, STP C01 ] . S
SUURCE B " STP €02 P T i S
SOURCE € “  Dralnage, STP CO3 '(2\n'— . ™
SOURCE D " Soparctor, STP ! QﬁLhA b A
SOURCE E " STP COS \5" A Qe
SOURCE F " Drainage, STP CO06 QL * ¥
“f:l\ "» -
A e D E F
Sample No, 67123 R67124 R67125 R67126 R67127 k67128
Date of Collection 9/15/76 9/15 9/15 9/15 9/15 5/15
Time of Collsction 1530 1500 1500 1500 1500 0930
Date Received 9/16/76 9/16 3/16 9/16 9/16 3/16
cOD 380 2,900 220 62 130
_BOD 18 70 63 0.4 66
oH 3.6 4.9 4.1 9.0 6.7 5.2
Akalinity, Total 25 23 12 230 98 3.0
PHTH 76
Suspended Solids 75 T 432 3.0 10 11
Total Solids
CHLORIVE 500 . S10 124 129 1¢
SULFATE 305 150 1,950 64 S35 19
{1 ARDNESS 156 16 248 64 112
Total Kieldanl - N 190 76 440 77 18
Amzonia - N 150 30 220 70 17 0.05
Ctmate - n.o 0.9 5. 1.0 0.3 2.1
_ Nitrate N 1r
Total P |
|
Ta*tal Coliform
Fecal Coliform
*CILOR INTERF.LS WG
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DIVISION OF WATER POLLUTION CONTRCL

LAWRFNCE EXPFRIMENT STATION
WASTR WATFR ANALYSIS (mg. per liter)

L]

Collector: _- CGady o
Soura. A R.R, Ditch at Eames St., No. A
Sturee " " noon No. B
Soi*ce c " " cut, No., C
Source D " " below cut, No., D
Source E
Source F
A B ¢ b} B F
_Sarple No, R60689 R60690 R60691 R60692 ]
Date of Collection| S/24/74 9/24 9/24 94 |
Tima of Collantion, 11:45 11:30 IXX11:15 | 11:15 L
Date RenaiTad ' 9/24 /T4 9/24 9/Bk 9/24%
oD 19 258 304 236
BOD 2.0 120 60 63
oF 6.9 6.6 3,9 6.8
Alvalinite, Pota) | 74 68 7.0 27
Swspanded Selidsg 1 5.0 25 148 83
motal Solids | 164 198 1576 1004
)
i —
|
1
Total Rieldshl - X!
Amonia - N . .85 0.63 100 ()
: —
Nitrate - X ‘1.3 0.5 18 9.0 T
Total P ?
Chloride 127 b7
Total Caliform . 430 2400 L L
Fecal Gnliform - 430 36
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-
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DIVISION OF WATER POGLLUTION CONTROL : >
LAWEFNCE WXPFRIMENT STATION _(,w.{_".o}?gﬁ’!_.,_
WASTE WATFR ANALYSIS (me. ver litev) ~
Collector: ___ . -..-.‘.:_'E.L_._...___.....-._.
Sonraa A Wilmington, R,R. Ditch above Eames St, MIC-A
Source B ® " " below " " MIC-B e
Sovren © " " d @ cut MIC-C > e
Sourcea D " " " below cut MTC-D
Source E Woturm 24" CSp iTC-#
Source R " Dump Ditch upstream MIC-P
A B G D E F -
Sarple MNn. R60730 | R60781 R60782 R60783 RGCT S R60785 )
Date of Collection: 10/7/7% | 1077 10/7 10/7 10/7 10/7 .
Pima nf Collantion, 11:00 11:00 10:45 10:45 10:30 10115
Date Rennived L 10/7/74 10/7 10/7 10/7 10/7 10/7
noR 18 155 _547 304 228 23
BOD | 2.1 35 47 39 -6 5.2
oH ! 6.8 6.5 5.4 6.2 6.4 7.4
Advalinite, Total | 36 47 1% 29 30 181
!
S\)gnqﬂdﬂa g"li(‘§ " 26 6'5 252 68 22 3'0
|
L
Total Snlids . IR 190 212 1668 920 1081 394
i
i j - e .
- CHLORIDE : 45 &70 270
Tota) Kieldehl - Ni !
Anroria = N . 0.45 0.50 105 60 95 28 __
-~ Nitrate = N © 1.1 | 0.5 50 22 13 1,0
) Total P ‘0,01 0,01 1.75 0.45 0,42 0, 03
Total Celiform . 230 5 1 2800
. Fecal Cnliform ' 1 G330
Iron 9.0 ___1.20
Copper 0,00 0,900
Chromium 0,18 0.00
; Nickel 0.5 0, 00
Zine 0.15 0,05
Lead ¢, 10 0.10
Cadmium 0.00 0.00




ek WA YT
— DIVISION OF WATER POLLUTION CONTROL "ﬁ\
" o LAWEFNCE ®XPFRIMENT STATION  \WIILMINOTON - WOBURN +x_ ___.
WASTR. WATWP ANALYSIS (mz. ver liter) —
Collector: _ _ ___ Cady
- Souroe & Woburn, dump ditch downstream MIC - G . ‘ .
Source B ) \V‘»';R",:_-(-E\\/E’_D
Sovrce C LT
—_ Souvrcn D e L
Source E
Source F e
} - M N j‘:"ﬁbu—
A [ 1] TRFEY P
o Sarple No, R60786 )
~ Date of Collectioni 10/7/7% ~
_ Tire nf Cn’.leef.io'\!, 12:00 .
— Nate Recaivad i 10/7/7%
|
.
) con L 5
“ BOD | 3,8 -
= pH 1 7.0
— Alkalinit-, Tatal | 240
i !
ol v
i Survended Solids | 1k
o t
: |
| To+a)l Solids . . &4
|
¥ ; - U R ———
B Total Kileldahl - NI
n AmTonia - N _35 ——
- Hitra*te - N 0.3
. To*al P 0. 04 .
= Tnotal Cnalifowm 46nq N S S
— Fecal Cnliforr 920
- Jraon d1.5 —_t -
[ .. Canpear Q.00
. Chromiye 0.0C
i Nickel 0.00
| Zine 0.10
s lead 0,10
Cadraium




C-2.'23 Jamuary 1977 Thamas McMahon memorandum
groundwater and surface water contamination by
industrial waste water discharges from Stepan Chemical
Campany .
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THE COMMONWEALTH OF MASSACHUSETTS
WATER RESOURCES COMMISSION

LEVERETT SALTYUNSTALL BUILDING GOVERNMENT CENTER

100 CAMBRIDGE STREET. BOSTON 02202
QFFICL OF THE DIRECTGR

OIVInION QF warTCe
PULLUTION CONTROL

MEM YRANDUM Janusry 17, 1977

TO: David Standley, Commissiocaer },,.-
Lcparemant of Environmental Quality Engineering

FROM: Thomas C. McMahonm, Director \J}
Divis{on of Water Pollution Control 2

SU!JECTs(\_StopAn Chemical Company - Polychemical Department

In response to your July 27, 1976 memorandum, an engineer from this Divi-
sion reviewed all the past information conceruing the Stepan Chemical Company.
Also, 8 conprehensive surface wvater saapling was conducted snd a report was
writtes. There appears to ba a strong possibility of contaminated groundwater
resching s neardy stream, thearedy polluting the stream snd evenutslly the upper
Mystic Lake with scid pH, chlgrides, sulfates, harduess and ammonia, It is
further alleged that the past untreated discharge of industrial westewater, prior
to the present waste treatment plant, extensively polluted the subsurface wvaters
beneath and near STEPAN,

A contani{nsted cooling water discharge was discovered and will ba handled
through the NPDES program for eventual cleanup.

Having confirmed an extensive water pollution prodlem, a commi{ttee vas
formed under the suspices of MAPC's 208 - water quality project. The covmittee
was cocposed of representativas of DWPC, Mystic River Watershed Association,
MDC and EPA. A few meetings were held along with many {nformal meetings between
the Division enginesr and MAPC staff hydrologist. 1t was determined through this
commi{ttee, that an engineering consultant should be comafssion~d to conduct a
geo-hydrological study at and around Stepan. The data produced by this study
would serve as an enforcement toocl in the formulation of an implementation
schedule for the evertual abatement of groundwater and surface water pollution,
Preliminary and rough estimates of the costs of the required study vary detween
$14,300 and $30,000. Aftar the study, provided positive proof {s obtained, Stepan
will be required to submit their own report ou nitrogen removal and neutrslization
of the contaminated groundwater with 8 mathod of treatment and time schedule need-
ed to «ffect a cleanup,

DEFENDANT'S
EXHIBIT

G615

ALETATE LEGAL SUPPLY CO.
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January 17, 1977
Page 2

The fundiag of the geohydrological study by the MAPC 208 program 1s all but_
{mpossible. Therefores Jther sources of funding must be sought so that this Dive
is{on can obtain the necessary tachnical {uformation for an enforcemant action
under Chapter 21, the Massachusetts Clean Waters Act,

Discussions, concerning the adove situation bet:san the water quality section,
the enforcemant seaction and the industrial weste section have suggested that a
Research and lemonstration Crant berutilized to odtain the nocessary geo-hydro-
logical data for the form:lation of an enforcement order. Perhaps this study,
would serve as a mcdel to investigate and sventually control othur polluted
groundwater sources affecting surface watars in the Commonwealth, It will be noted
that an R & D grent was utilized as an enforcement tool in the Nysnza, Ashlaad
(mercury) incident,

The Division will soon contact consultant engineering firms with & l{st of

tasks and requasts for proposal to study the extensive gvoundwatar-surface watar
pollution of the Stepan Chemical Company.

TCHM/KC/adb
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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
s 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 hv 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
H 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 3rook about 0.9 mi south of the Stevan property. The
s majority of surface water on the Stepan property is routed to
a single channel (referred to as the "Outlet Channel" in this
reoort) 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 Stevan's property and
to obtain water samples for analytical measurements. One
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existing groundwater well was discovered on the project site
on May 31, 1978 and was sampled in the same manner as wells
installed by GEI. Samples of surface waters were taken from
a total of 17 locations for analytical measurements.

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.

In addition, analyses were made of three samples obtained

from lined lagoons on the site used to store solid and ligquid
wastes of the plant.

An investigation of the lagoon liners was also made.

Flow measurements of water in drainage ditches were made
on Fehruary 21, March 15, and April 11, 1978.

1.4 Authorization

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.
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2. EXECUTIVE SUMMARY

Stepan Chemical Company, located in Wilmington, Massachu-
setts is a producer of organic chemicals used in the plastics
industry. 1In 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.
’

The primary source of contamination of water i;wthe East
Drainage Ditch are discharges of water from an "Outlet Channel"
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 gquality. 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-
mated cost of $225,000.
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3. SURFACE CONDITIONS

3.1 Plant Layout and Operation

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
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
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.

The chemical composition of discharges into the "acid
pits" could not be determined, but it is believed that the
liquids had low pH. The "acid pits" were not lined, and there-
fore, discharges were free to enter the groundwater. According
to an aerial photoaraph 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). 1In
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
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 dprogram
to eliminate discharges of effluent into the acid pits.
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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
west B&M tracks. Water flowing from the culvert enters a
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.

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 Stevan property.
Hall's Brook flows into the Aberjona River 0.2 miles downstream
from its confluence with the East Drainage Ditch. The Aberjona
River, in turn, flows into the Upper Mystic Lake in Winchester,
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.

3.3 Surface Water Flow

Table 17 summarizes flow data obtained for drainage ditches
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
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
of the flow measurements is estimated to be on the order of
+ 0.1 cfs.

Flow measurements taken March 15, 1978 are indicative of
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.
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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 oredominantly
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 1l wells being
0.007 cm/sec.

The boring in the northwest corner of Stepan's vroperty
(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 hy 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
Fig. 5. Groundwater elevations between two wells were deter-
mined by linear interpolation of the groundwater elevations
in each well. The actual groundwater elevations between wells
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.

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-
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
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
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
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-
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

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.

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.

4.3.2 Flow into Ditches on Stepan Property

Surface water elevations were measured at SS-5,
S§S-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
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.
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5. ANALYTICAL RESULTS

5.1 General

All water quality tests were performed by ECO, Inc. of
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
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.

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
pH >7.

On May 31, 1978, sludge was taken for analysis from
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
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.

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 gquality 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 &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 Gvi-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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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.

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 may still be affecting
the pH of the groundwater. It is
believed that acids were discharged
into the pits (hence "acid pits")
and that this effluent had low pH.

5.3.2 Acidity

The areal distribution of acidity is shown in
Fig. 9. Average acidity of groundwater varies from 32 (acidity
is expressed in mg/¢ as CaCO3) in GW-12 to 6,928 in W-10l.

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 from the lagoons towards the
drainage ditches.

A possible explanation for the highly acidic groundwater
near the lagoons is that the water inside Lagoon 2 is leaking
through the PVC liner. 1If 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
possible explanation is that discharge of effluent into the
"acid pits" prior to 1971 created a load of highly acidic
material beneath the present lagoons:; this load may still be
contaminating the groundwater.
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5.3.2 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 ) in
GW-10 to 15,000 in W-101l. The zone of highest coﬂcentration
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
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
Fig. 1l1. Average concentration of chloride varies from 33
(chloride concentration is expressed in mg/f 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.

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
acid, for example HCl, 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 NH4Cl) in GW-10
and GUW-12 to about 17,200 in GW-6 and GW-11l. The latter
average concentrations are affected by an unusually high
ammonia measurement of about 60,000 in each well on December 8,
1977. 1If the unusually high ammonia measurement is not in-
cluded 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-1l1 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 armmonia 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
dissolved solids varies from about 42 (dissolved solids con-
centration is expressed in mg/% as CaCO,) in GW-10 and GW-12
to about 7,500 in GW-7 and W-101l. 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
concentration in the groundwater near the lagoons is that either
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

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
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 guality 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"”
prior to 1971 may still be affecting the groundwater quality
in the area.

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.
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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
through 1l2. These tables indicate that a wide range of surface
water quality exists on the project site.

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 avbpropriate 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.
The following sections consider these figures in more detail.

5.4.1.1 pH

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
ditch changed sharply where discharqges 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
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 small per-
centage of the total flow in the ditch, except during dry
periods.
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5.4.1.2 PRcidity

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/% as CaCO3.

Figure 15 shows that acidity of the East Drainage
Ditch water varied between 30 and 59 at SS-1 and varied
hetween 80 and 177 at SS-7 for all of the sampling times.
Therefore, there was a consistent increase in acidity of
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
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
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
between 5 and 25 in the drainage ditch water as it flows
from SS-1 to SS-16.

5.4.1.3 Sulfate

A plot of sulfate concentration in the
water along the east boundary of Stepan's property is
shown in Fig. 13. All sulfate concentrations are expressed
in mg/% as S047°.

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
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
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.
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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/% as Cl .

Figure 17 shows that chloride concentration in the

East Drainage Ditch water varied between 37 and 200 at
§S-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 vortion 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
SSs-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/f as NH4C1.
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Figure 18 shows that ammonia concentration in
the East Drainage Ditch water varied between 0.5 and
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.
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.

Figure 18 shows that the ammonia concentration
in the groundwater taken from wells along Stepan's
east boundary is consistently greater than the ammonia
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
concentration tends to increase from GW-2 to GW-4 and
then drops at GW-5. 1Infiltration 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
in the water along the east boundary of Stepan's property
is shown in Fig. 19. All dissolved solids concentrations
are expressed in mg/R as CaCO3.

Figure 19 shows that dissolved solids concentra-
tion in the East Drainage Ditch water varied between 81
and 130 at S$S-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
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-
centration in the groundwater taken from wells along
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
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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.

5.4.1.7 Summary

This section summarizes the trends
observed from analytical results of surface water and
groundwvater 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
results have been plotted for each water quality para-
meter in Figs. 14 through 19.

These figures show that water in the East Drainage
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
as it flows from Stepan's north property line to the
Outlet Channel (SS-1 to SS-16). Figure 14 shows that pH
of water in the East Drainage Ditch remains either un-

changed or becomes slightly more neutral from SS-1 to
§S-16.

The gradual change in water quality from SS-1 to
§S-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
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
concluded that agroundwater from the Stewan property flows
into the Fast Drainace Ditch (see Section 4.3.1). An
attempt was made to determine the quantity of flow in
the East Drainage Pitch caused by groundwater flow into
the ditch. An accurate determination of this gquantity
could not be determined for the following reasons:

1) Based on in situ rermeabilityv measurements

and the assumed hydraulic gradient, the
qguantity of groundwater flow is small.
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2) The flow of water in the East Drainage
Ditch was too small to measure accurately;
hence the difference in flow at the north
and south boundaries cculd not be used to
estinate the groundwater flow.

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
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
of the Outlet Channel on April 10, 1978 were considered (these
ammonia concentrations are given in Table 11). The ammonia
concentrations, expressed in mg/% as NH,Cl, are shown on
Fig. 21 next to the appropriate surface sampling stations.

The sampling locations farthest upstream of the Outlet
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 low 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
property line about 300 ft downstream of the West Pond. 1In
this distance, the ammonia concentration increases from 3
at SS-15 near the West Pond to 550 at SS-12, which is believed
to be caused by contaminated groundwater infiltrating into the
drainage ditch downstream of SS-15. 1In 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-1l) typically has very high concentrations of
ammonia.

Water flows from SS-12 to the junction of the North and
South Drainage Ditches. At this junction, part of the water
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
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.

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
(SS-10) and the West Pond (SS-15) plus any groundwater which
infiltrated into the drainage ditches leading up to North
Drainage Ditch.

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
Center Pond into the North Drainage Ditch have very high con-
centrations of ammonia (about 1,050). These discharges
probably increase the ammonia concentration in the North
Drainage Ditch water substantially. At the downstream end
of the North Drainage Ditch (SS-8), the ammonia concentration
of the water is 490.

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.
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6. LAGOONS

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 bv GEI of the
lagoon performance, and (3) arrive at conclusions of the
liner inteqgrity.

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 Polvchemicals,
Inc., Wilmington, Mass.," by Dana F. Perkins and Sons, Inc.,
dated September 2, 1971 and June 28, 1973. These drawings
show that the lagoons were to be constructed at the location
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 1l; no mention of liner type
was given for Lagoon 2. The liner type was determined to be
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
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
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
to act as a barrier between stored wastes and the groundwater
has greatly diminished since the time the liners were installed.

-1

This conclusion was made on the basis of the following:

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.

PVC liners should be covered with a soil layer
or roof to prevent damage due to weathering.

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
exposed at the surface. Tears and holes have
been observed in the exposed liners.

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
not placed on a prepared sand bed.

PVC liners are not recommended for storing
liguids having a high pH. Exposure of a PVC
liner to high pH will cause the chemical
reactions which created the PVC to reverse
and the liner will eventually disintegrate.
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 overation for
5 to 7 years, it is possible that serious
disintegration of the liner has occurred due
to storage of highly basic material.

The clamshell used to remove sludge from the

liners may have inadvertently punctured the
liners.

C-237



| {

-24-

7. CONCLUSIONS AND RECOMMENDATIONS

7.1 Conclusions

The primary source of contamination of water in the East

Drainage Ditch as it flows adjacent to the Stepan propertv and

the B&M railroad tracks is water from the Qutlet Channel which drains
much of the Stepan property. The secondary source of contami-
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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
qguality measured in the East Drainage Ditch at SS-1 "upstream"”

of the Stepan property, SS-16 just upstream of its confluence
with the Outlet Channel, S5-6 just downstream of the Outlet

Channel, and SS-7 which represents the quality of water leaving

the site.
Parameter §s8-1 §5-16 S§8-6 §8-7

pH 5.5~ 6.5 5.7 -5.8 5.4 -6.4 5.6 -~ 6.3
Acidity 30 - 59 35 - 50 70 - 214 B0 - 177
(mg/L as CaCO3)
Sulfate -2 12 - 37 55 - 100 240 - 650 240 - 700
(mg/% as SO4 )
Chloride _ 37 - 200 70 - 115 185 - 450 185 - 425
(mg/% as Cl )
Ammonia 0.5 - 7 30 - 40 285 - 800 270 - 780
{mg/% as NH4C1)
Dissolved Solids 81 - 130 136 - 218 450 - 775 405 - 775

(mg/2 as CaCO3)

—|

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-
age of the present treatment lagoons and remnant effects of

the former "acid pits.” 1In addition, spillage of chemicals on
the ground surface of Stepan's property probably contribute

to groundwater and surface water contamination.
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The Massachusetts Division of Vater Pollution Control
(MDWPC) has established that the Fast Drainage Ditch is a
Class B waterway. According to the "Massachusetts Water Quality
Standards"” effective September 21, 1978, Class B waters shall
have a pH "in the range of 6.5-8.0 standard units and not more
than 0.2 units outside of the naturally occurring range."

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 (S5-7) 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 B 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
be very costly because of the reguirement 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
investigation. It is recommended that a study be made to deter-
mine the cause of low pH in the ditch water at SS-1.

The major sources of the acidity, sulfate, chloride, ammonia,
and dissolved solids concentrations in the Fast Drainage Ditch
water downstream of SS-1 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 treat-
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 may be possible
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
volumes required and necessity to decontaminate the excavated
material.
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Remnant contamination from the former "acid pits" could
be partially controlled by surrounding the contaminated area
with an impervious cutoff wall. The most economical cutoff
wall would probablyv consist of a bentonite-soil mixture and
would require the use of a bentonite resistant to the chemical
attack of contaminated groundwater. The cost of this type of
cutoff wall is estimated to be $5 per sqg ft of wall. Assuming
an average depth of wall of 25 ft (to bedrock surface) and a
total wall length of 1800 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.
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TABLE 1 - ANALYTICAL RESULTS OF GROUNDWATER SAMPLES

STEPAN CHEMICAL COMPANY

WILMINGTON, MASSACHUSETTS

(1)

PH
jo——1977 o 1978 —
Groundwater tlov 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 -
GH-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
GAa-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 -
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 S.0 -
W-101 - - - - - 3.4
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:

(2) Frozen - no sample obtained.

Geotechnical Engineers Inc.
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TABLE 2 - ANALYTICAL RESULTS OF GROUNDWATER SAMPLES

STEPAN CHEMICAL COMPANY

WILMINGTON, MASSACHUSETTS

(1)

Acidity
mg/% as CaCO3
p- 1977 “j— 1978 -
Groundwater Nov 11 Dec 8 Feb 22 Mar 15 Apr 10 May 31
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-4 580 603 290 159 438 385
GW-5 248 183 (3) (3) 238 -
GW-6 90(2) 790 472 508 520 520
GW=7 1737 2100 1873 1990 1910 2117
GWw-8 468 504 391 279 205 -
GW-10 86 69 63 70 60 -
GH-11 2700 1330 909 1230 90 924
GW=-12 45 30 25 30 32 -
W-101 - - - - - 7217
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:

indicator-titration performed at room temperature.

{2) Frozen - no sample obtained.

101 Acidity, p. 50; phenolphthalein

(3) Alkalinity measurement to phenolphthalein end point using

method described in manual specified in note

reference is as 102 Alkalinity, p.

Geotechnical Engineers Inc.

follows:

C-243
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TABLE 3 - ANALYTICAL RESULTS OF GROUNDWATER SAMPLES

STEPAN CHEMICAL COMPANY

WILMINGTON, MASSACHUSETTS

(1)

Sulfate
mg/L as 504“2
- 1977 ~af— 1978 >
Groundwater Nov 11 Dec 8 Feb 22 Mar 1S5 Apr 10 May 31
Well Ro. 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 -
-6 5750 6250 4500 4500 4000 3600
GwW-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:

(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:
p. 334.

(2) Frozen - no sample obtained.

Geotechnical Engineers Inc.

156C Turbidimetric Method,

C-244
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TABLE 4 - ANALVTICAL RESULTS OF GROUNDWATER SAMPLES

STEPAN CHEMICAL COMPANY

WILMINGTON, MASSACHUSETTS

(1)

Chloride
mg/L as c1”
j———— 1977 opar— 1978 —ay
Groundwater Nov 11 Dec 8 Feb 22 Mar 15 Apr 10 May 31
Well Ro. 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-8 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 -
wW-101 - - - - - 3500
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:

P.

(2) Frozen - no sample obtained.

Geotechnical Engineers Inc.

97.
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TABLE 5 -~ ANALYTICAL RESULTS OF GROUNIMATER SAMPLES

STEPAN CHEMICAL COMPANY

WILMINGTON, MASSACHUSETTS

Ammonia

(1)

mg/% as NH4C1

f— 1977 g 1978 —
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
GW~8 850 2300 1300 1100 1000 -
GW-10 1.7 1.6 0.5 0.8 0.3 -
Gi-11 7000 60000 (3) 8600 5400 5850 4400
GW-12 0.2 0.2 0.8 0.5 0.7 -
W-101 - - - - - 3700
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:

(2) Frozen - no sample obtained.

132C Phenate Method, p. 232.

(3) This measurement was checked by repeating the analysis.

Geotechnical Engineers Inc.
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TABLE 6 - ANALYTICAL RESULTS OF GROUNDWATER SAMPLES

STEPAN CHEMICAL COMPANY

WILMINGTON, MASSACHUSETTS

Dissolved Solids

mg/% as CaCO

3
1977 1978
Groundwater Nov 11 Nov 11 Dec 8 Feb 22 Mar 15 Apr 10 May 31
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 790
GW=-5 1940 502 749 (3) (3) 1300 -
GW-6 26470 6850 6971 5217 4887 4533 4900
GW=-7 31100 - 7986 7987 6764 6764 8560
GW-8 7860 - 2479 1571 1481 1696 -
GW-10 820 - 79 13.5 46 38 -
GW-11 25600 - 7032 7336 6076 6971 7400
GW-12 3900 39 45 33.8 40 40 -
W-101 - - - - - - 7700
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:

P.

226 Specific Conductance,
Specific conductance was converted to mq/% as CaCO

3

using a conversion table in Hach Methods Manual, 8 ed.,
Hach Chemical Company, Ames, Iowa, 1972.

(2)

(3)

Geotechnical Engineers Inc.

Results in Column A were obtained using a method described in
Standard Methods for the Examination of Water and Wastewater
Specific reference is as follows:
Results in Column B were obtained using the method referred to
in note (1).

Frozen - no sample obtained.
C-247
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TABLE 7 - ANALYTICAL RESULTS OF SURFACE WATER SAMPLES

STEPAN CHEMICAL COMPANY

WILMINGTON, MASSACHUSETTS

(1)

PH
ja— 1977 o 1978 —e
Surface Dec 8 Jan 19 Feb 21 Mar 15 Apr 10
Sampling
Station No.

ss-1 6.3 6.5 6.2 5.7 5.5
S§S-2 6.3 6.4 6.3 - -

§s-3 6.1 6.4 6.2 5.7 5.8
ss-4 6.3 6.5 (2) 5.7 5.9
ss-5 4.9 5.1 (2) 4.9 6.7
Ss-6 5.7 5.6 6.4 5.4 6.1
ss-7 5.8 5.8 6.3 5.6 6.1
ss-8 4.9 (2) (2) 5.5 6.8
ss-9 (2) (2) (2) (2) 5.2
ss-10 6.2 7.1 9.8 8.1 8.4
ss-11 6.2 7.3 9.4 6.5 7.7
ss-12 4.4 4.7 4.6 4.2 4.1
55-13 - (2) (2) (2) 4.0
ss-~14 - (2) (2) (2) 4.2
SS-15 - (2) (2) 5.3 4.4
S5-16 - - - 5.7 5.8
S5-17 - - - 6.1 -

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:

(2) Frozen - no sample obtained.

Geotechnical Engineers Inc.
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TABLE 8 - ANALYTICAL RESULTS OF SURFACE WATER SAMPLES
STEPAN CHEMICAL COMPANY '
WILMINGTON, MASSACHUSETTS

(1)

Acidity
mg/L as CaCO3
jar- 1977 —anb- 1978 —e]
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 - -
§s-3 64.2 55.0 59.0 37.3 45.0
ss5-4 69.2 42.5 (2) 39.8 62.5
§8-5 222 230 (2) 194 100
S§s-6 143 110 214 129 70.0
S$s-7 103 105 177 104 80.0
Ss-8 321 (2) (2) 124 120
s$s-9 (2) (2) (2) (2) 143
§8-10 14.8 10.0 100(3) 9.9 5.0
ss-11 54.3° 60.0 175(3) 39.8 30.0
8§8-12 19.5 400 909 388 200
Ss-13 - (2) (2) (2) 80.0
Ss-14 - (2) (2) (2) 30.0
§s8-15 - (2) (2) 39.8 17.5
§s8-16 - - - 34.8 50.0
§5-17 - - - 24.9 -
Notes

(1) This analysis was carried out using the method described in
Standard Mcthods 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) Alkalinity measurement to phenolphthalein end point using method
described in manual specified in note (l1). Specific reference
is as follows: 102 Alkalinity, p. 52.

(3) Frozen - no sample obtained.

Geotechnical Engineers Inc. Project 77348
c-249 June, 1978



TABLE 9 - ANALYTICAL RESULTS OF SURFACE WATER SAMPLES

STEPAN CHEMICAL COMPANY

WILMINGTON, MASSACHUSETTS

(1)

Sulfate
ng/L as SOQ-
1977 —— o 1978 —t]
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 - -
$s-3 64 30 32 14 28
Ss-4 170 75 (2) 42 80
$s-5 675 725 (2) 800 500
Ss-6 475 450 650 475 240
s§s-7 470 440 700 425 240
s$s-8 750 (2) (2) 900 600
5s-9 (2) (2) (2) (2) 1200
$$-10 25 32 17 48 28
ss-11 260 110 60 165 155
Ss-12 2050 1000 3250 800 700
§5-13 - (2) (2) (2) 360
Ss-14 - (2) (2) (2) 900
$58~15 - (2) (2) 5 11
Ss-16 - - - 55 100
§S-17 - - - 10 -
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.

156C Turbidimetric Method,

Specific reference is as follows:
334.

P

(2) Frozen - no sample obtained.

Geotechnical Engineers Inc.

C-250
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TABLE 10 - ANALYTICAL RESULTS OF SURFACE WATER SAMPLES

STEPAN CHEMICAL COMPANY
WIIMINGTON, MASSACHUSETTS

(1)

Chloride
mg/% as C1_
fo— 1977 —nfer— 1978
Surface Dec 8 Jan 19 Feb 21 Mar 1S5 Apr 10
Sampling
Station No.
ss-1 200 50 50 37 60
§5-2 220 62 75 - -
Ss-3 250 75 100 52 80
SS-4 300 87 (2) 55 110
S§s-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
§s-10 150 110 100 138 75
ss-11 330 175 150 125 140
§S-12 800 400 975 400 400
Ss-13 - (2) (2) (2) 140
Ss-14 - (2) (2) (2) 350
S§5-15 - (2) (2) 15 37
S5-16 - - - 70 115
§S-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:
p. 97.

112B Mercuric Mitrate Method,

(2) Frozen - no sample obtained.

Geotechnical Engineers Inc. Project 77348
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TABLE 11 - ANALYTICAL RESULTS OF SURFACE WATER SAMPLES

STEPAN CHEMICAL COMPANY

WILMINGTON, MASSACHUSETTS

Ammonia
mg/L as NH4C1
o= 1977 —onbe- 1978 —a
Surface Dec 8 Jan 19 Feb 19 Mar 15 Apr 10
Sampling
Station No.

ss-1 1.8 1.5 1.8 0.5 7
§s§-2 3.0 1.5 2.8 - -

ss-3 27 16 18 95 9
Ss-4 63 25 (2) 25 36
S§s-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
§5-10 6.0 34 110 150 10
s§s-11 460 160 380 290 180
§s-12 800 1200 1700 900 550
Ss-13 - (2) (2) (2) 100
Ss~-14 - (2) (2) (2) 630
Ss~-15 - (2) (2) 3 3
Ss-16 - - - 30 40
$S-17 - - - 43 -

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, 1971l.

Specific reference is as follows:

(2) Frozen - no sample obtained.

Geotechnical Engineers Inc.
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TABLE 12 - ANALYTICAL RESULTS OF SURFACE

WATER SAMPLES

STEPAN CHEMICAL COMPANY

WILMINGTON, MASSACHUSETTS

Dissolved Solids

mg/% as CaCo

(1)

3
jo— 1977 ——pr— 1978 —anf
Surface Dec 8 Jan 19 Feb 21 Mar 15 Apr 10
Sampling
Station No.
ss-1 114 106 94 81 130
ss-2 120 101 81 - -
ss-3 150 125 112 82 144
ss-4 218 165 (2) 116 231
S§-5 999 945 (2) 770 775
Ss-6 563 538 775 597 450
58=-7 512 515 775 605 405
ss-8 1178 (2) (2) 927 892
ss-9 (2) (2) (2) (2) 1581
S§s-10 124 152 122 238 141
Ss-11 240 302 285 328 310
S§s-12 1922 1160 2327 1035 749
ss-13 - (2) (2) (2) 481 /
Ss-14 - (2) (2) (2) 1106
$s-15 - (2) (2) 47 41
ss-16 - - - 136 218
Ss-17 - - - 86 -
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:
Specific conductance was
using a conversion table in Hach Methods Manual, 8 ed.,

P.

550.

Hach Chemical Company, Ames, Iowa, 1972.

{2) Frozen ~ no sample obtained.

Geotechnical Engineers Inc.
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TABLE 13 - AVERAGE ANALYTICAL RESULTS OF

GROUNDWATER SAMPLES FOR SAMPLING

PERIOD NOV. 11, 1977 70 APRIL 10, 1978(1l)

STEPAN CHEMICAL COMPANY

WILMINGTON, MASSACHUSETTS

Groundwater Acidity Sulfate Chloride Ammonia | Dissolved
Well No. PH mg/% mg/%_, mg/%_ ma/ L Solids
as CacCo as SO as Cl as NH,Cl mg/L
3 4 4 -
as CaCO3
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
GW-5 6.0 223 683 700 232 850
Gv-6 8.0 572 5000 3675 17160 5692
GH-7 4.0 1922 7150 5100 5010 7375
Gv-8 5.8 369 1725 880 1310 1807
GW-10 4.3 70 7 33 1 44
GW-11 7.9 1252 4730 4975 17370 6854
GW-12 5.5 32 14 77 1 40
w-101‘2) 3.4 6928 15000 3500 3700 7700
Notes: (1) Refer to Note (1) of Tables 1 through 6 for methods of analysis.
(2) W-101 sampled on May 31, 1978 only.

Geotechnical Engineers Inc.
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TABLE 14 - ANALYTICAL RESULTS

OF LAGOON WATER

Sample Acidity Sulfate Chloride Ammonia Dissolved
PH mg/L mg/!._2 mg/%_ mqg/2 Solids
as CaCO3 as SO4 as Cl as NH4C1 mg/% 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.

Geptechnical Engineers Inc.

C=-255

Project 77348

June, 1978



TABLE 15 - ANALYTICAL RESULTS

OF LAGOON SLUDGE

(1)

(1)

Sample (1) Carbonate Bicarbonate
PH Alkalinity Alkalinity
mg/% mq/%
Sludge from
Lagoon 1 10.1 10.2 6.3
May 31, 1978
Sludge from
Lagoon 2(2) 5.1 - 1.5

May 31, 1978

Notes: (1) A washed filtered sample of sludge was dried and a 100 mg
aliquot was resuspended in 300 ml deionized water. The results
presented in this table were obtained by titration of the
resuspended material vs. 0.01 N HC{L.

(2) This sample was taken from lined basin immediately north of
Lagoon 2 which contained sludge previously stored in Lagoon 2.

Geotechnical Engineers Inc.
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TABLE 16 - LOCATIONS OF SURFACE SAMPLING STATIONS
STEPAN CHEMICAL COMPANY
WILMINGTON, MASSACHUSETTS

§s-1 - Entrance of East Drainage Ditch to project site;
near intersection of Stepan's north and east property lines.
§§-2 - East Drainage Ditch, north of storage tanks on Stepan's
property.

§§~-3 =~ East Drainage Ditch, south of storage tanks on Stepan's

property.
s$S-4 - East Drairage Ditch, across from GW-4.
§§-5 - Outlet Channel, a few feet from entrance of water into East

Drainage Ditch.

s$Ss-6 - East Drainage Ditch, a few feet south (downstream) of
confluence with Outlet Channel.

§s-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.

s§-9 - Short channel which connects the Center Pond to the North
Drainage Ditch.

§S-10 - Pipe at Headwall (West Drainage Ditch).
ss-11 - West Drainage Ditch, north (upstream) of culvert under roadway.
ss-12 - East (downstream) of culvert which is beneath the B&M tracks

along Stepan's west property line.

§s8-13 - South Drainage Ditch, prior to entrance to Outlet Channel.
S8-14 - South Drainage Ditch, in swampy area downstream of SS-12.
$s-15 - Discharge of West Pond.

Ss-16 - East Drainage Ditch, a few feet north (upstream) of confluence

with Outlet Channel.

s$s-17 - Occasional flow into West Drainage Ditch.
Note: See Fig. 2 for locations of Surface Sampling Stations.
Geotechnical Engineers Inc. Project 77348

June, 1978
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TABLE 17 - FLOW MEASUREMENTS

STEPAN CHEMICAL COMPANY

WILMINGTON, MASSACHUSETTS

location of :
Flow Measurement FLOW (cfs)
with Reference to
Surface Sampling Feb. 21, 1978 Mar. 15, 1978 April 11, 1978
Station
Near SS-1 0.3 0.4 0.3
llear S§S-5 - - 0.3
Near S$S-6 0.2 - 1.0
Vv]150' South - 0.7 -
of SS8-6
n150' North - 0.6 -
of ss-7
Near SS-11 - - 0.1
Near SS-12 - 0.1 0.2
Near SS-16 0.3 0.8 0.4
Note: See Fig. 1 for locations of surface sampling stations.

All flow measurements made with Pygmy Current Meter
manufactured by Teledyne Gurley, Troy, New York.

Because of the shallow water depth (3 to 12 in.) in drainage
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-
cies in the flow measurement.

Geotechnical

Engineers Inc.
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GROUNDWATER WELL INSTALLATION REPORT

Groundwater Well No.:

Date Installed:

Permeability(l) Project No. : 77348
£ split Spoon | B1 Re
2~l 53 ‘ ;, lel;o or ('c.) Sample Descripti
so| ad I a.mpd . ;634:1- in. ample scription
22| & - and
o Location {3) (4)
- —L 0
Distance from ground surface to top of protective
casing.
Distance from ground surface to top of riser pipe.
\Bentonite surface seal.

-+ 5 \Protective casing - 2.5-in. 1ID, Schedule 80 PVC
pipe. Top of casing fitted with side-vented
locking cap.

Groundwater level,
p——e——p-Rigser pipe - 1.5-in. ID, Schedule 80, flush~-joint
PVC pipe.
-l ‘0 T . . '
Tr———-——-—Backflll material - Standard 20/40 Ottawa sand.
—find = 3.5"+

!1-—-————-—pr of pervious section.

=

~ l-Pervious section - 1.5-in. ID, Schedule 80,

-+ 5 4 = slotted flush-joint PVC pipe.

- l-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).
dr 20 ~
—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 140-1b hammer falling 30-in.
Standard 24-in. split-spoon sampler was used (ASTM D-1586).

(4) Length of sample recovered. C-269
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GROUNDWATER WELL INSTALLATION REPORT

Groundwater Well No.: 1 Date Installed: Oct. 26, 1977
Permeability(l) 2 x 10-2 cm/sec Project No. 77348
Well Installed by Carr-Dee Test Boring Co Soils Described by R. Gardner, GEI
N i
o~ = Split Spoon | Blows | Rec.
R .a Sample No. per {(in.) Sample Description
g ol 2 and 6"
= Location (3) (1)
-87.84L 0O
ss-1 2-6-7-| 17 |SS-1
7 8" Brown sandy loam.
2" Light brown gravelly
sand.
1" Black medium sand
%" Light brown gravelly
82.5-4- & sand.
§§-2 5-1-1- 5 §5=~2
1 Top 5" - light brown fine
to coarse sand. lLost bottom
ss-3 1/12" 6 |is".
(overdrove /12"
12" 1/12"
77.8=+ |10 ss-3
Ss-4 2-1-1- g9 [|M2" B}ack orqanic‘fine sand.
4" Light brown fine to
coarse sand.
SS-4
7" Gray-brown fine sand.
72.84 I8 - 2 Blagk fibrous, organic
medium sand.
$8-5 15-12~ 9
22-65 Ss~5
Tan-brown sandy gravel.
Gravel is angular to sub-
angular and up to V1 3/8"
in size.
67.8.L 20 4
SS-6 48-44~- 6 |ss-6
100/2" Coarse sand and gravel.
Gravel is angular and up
to V1 3/8" in size.
62.8 .2§
Notes: (1), (2), (3), (4) sSee first page of Appendix A for additional information.

(5) Groundwater level is the average of six measurements taken from
llovember 2, 1977 to May 31, 1978.

Geotechnical Engineers Inc.
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GROUNDWATER WELL INSTALLATION REPORT

Groundwater Well No.: 2 Date Installed:

Nov. 1, 1977
Project No. 77348

Soils Described by R. Gardner, GEI

x 10-3
Well Installed by Carr-Dee Test Boring Corp.

Permeability(l) : 9 cm/sec

waimpta —— [V R [ eery

e -

.§3 = Split Spoon | Blows | Rec.
: 5] 88 Sample No. per {in.) Sample Description
: hod g- and 6"
2 Location (3) (4)
=87.64= 0
Ss-1 -2-2~- 13 §S-1
1" Humus.
12" Black silty fine sand
§8-2 -8-104 18 with roots and fibers.
Slight organic odor.
82.60e -
5 $s-3 -10- 17 §S8-2
1 [ 3-17 Yellow-tan fine sand.
Al ss-4 1-13-] 17 |ss-3
o 6-18 6" Gray fine sand.
3 4" Yellow medium sand.
p S§S-5 1-11- 15 V7" Yellow-gray fine sand.
77.6dn {0 - B! 12-14
ek Ss-4
g Yellow-gray fine sand.
a,
H: SS-5
SS-6 .29_37 , [|Olive gray fine sand;
B strong odor.
-~
72.64 |5 - 15.0" * L SS-6
Brown gravelly fine to
coarse sand.
*Refusal of chopping bit.
67.6.L 20 .
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, 1978.

Geotechnical Engineers Ine.
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GROUNDWATER WELL INSTALLATION REPORT

Groundwater Well No.: 3

Permeability(l) 2 x 10-4 cm/sec

Well Installed by Carr-Dee Test Boring Corp.

Date Installed:

Project No.

Nov.
77348

1, 1977

Soils Described by R. Gardner, GEI

(2)

Split Spoon

Sample No.
and

Location

Blows
per
6ll

(3)

(ft)

(ft)
Depth

»n Elevation

$

- O

Rec.
(in.)

(4)

Sample Description

SS-1A
Ss-1B

2~-2~6-
10

§8-2 26-37-

80.4.4 & 6-38-

31-32

75.4.4 |0

SS-4A
SS-4B

7-8-
13-27

70.4.L n

sSs-5 50-40-

2-41

65.4_.20

60.4

29 .

16

15

21

16

15

$S-1A
6" Dark gray fine sand and
humus.
SS-1B
10" Gray fine sand; slight
odor similar to that of
lagoons.

58-2
Yellow-brown fine sand;
sliqght chemical odor.

§S8-3
Olive-brown silty fine sandl

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.

SS-5

Olive gray silty fine sandy
gravel. Gravel is black and
angular up to V1/2" in size
Trace of mica flakes.

*Drove open-ended "A" rod
with 200 1b weight.
Refusal at 22°';
120 blows/0.5"

Notes: 1),

(5)

2y, (3, @

November 2, 1977 to May 31, 1978.

Geotechnical Engineers Inc.
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See first page of Appendix A for additional information.
Groundwater level is the average of seven measurements taken from
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GROUNDWATER WELL INSTALLATION REPORT

Groundwater Well No.: 4 Date Installed: Oct. 31, 1977
Permeability(l) : S5 x 10-4 cm/sec Project No. : 77348
Well Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, GEI
_§S = Split Spoon | Blows | Rec.
g = ﬂ_ﬁ Sample No. per {(in.) Sample Description
q>) - 8- and 6"
= Location (3) (4)
L79.8-4% 0O
: ss-1 -1-1- 24 ]ss-1
q F 3" Humus.
P BX ! 2.5 21" Olive-brown fine sand.
‘11 ’ $5-2 -5-7-1 15
1 H $s-2
"4 4 %" Slightly sandy humus.
74.8.L & S . 9" Olive-brown slightly
7 T { L silty fine sand.
ﬁ f Ss-3 -12- 15
148 6-17 ss-3
4 {- ' Light olive-brown slightly
F'P 8.0 silty fine to very fine
b:a sand.
ge;
69.84 10 - L‘;ié'; ss-4
;Eﬁ SS-4 -29- 11 fTar silty very fine sand.
ji? 7-29 $5-5
1l 13.0° Black angular rock frag-
Y - . - " gu g
J_ 13.5' $8=35 60/6 3 ments up to “3/4" in size.
64.8-4 IS5 o
59.84 20
54.8

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.

Geotechnical Engineers Inc. c~-273
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GROUNDWATER WELL INSTALLATION REPORT

Groundwater Well No.: 5 Date Installed: Oct. 31, 1977
Permeability (1) : 6. x 10°° cm/sec Project No. : 77348
Well Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, GEI
ES‘_ = Split Spoon | Blows | Rec.
v ﬁ,ﬁ Sample No. per (in.) Sample Description
: - 8 ~ and e
= location (3) (4)
[76.34¢ 0
ss-1 1-1-1- 12 Ss-1
1 Black sandy humus.
SS-2A 1-1-2- 15
S§S-2B 4 SS-2A
7" Dark gray silty fine
sand; organic odor.
71.3 e 5 SS-2B
8" Dark gray silty fine
ss-3 7-8-11{ 14 | sand; no odor.
12
S§S-3
Gray-brown slightly silty
fine sand.
66.3 :
- 10 SS-4
$S-4 31-26- 13 Gray slightly silty sand
23-49 and gravel. Gravel is

61.3

- 15

L

angular to subangqular up
to V3/4" in size.

No refusal

56.3 4 20 =
51.3 AZQ,
Notes: (1),

Geotechnical Engineers Inc.

(5)

(6)

(2), (3), (4) sSee 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 arcund 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°'.

C-274
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GROUNDWATER WELL INSTALLATION REPORT

Groundwater Well No.: 6

Permeability (1)

-4
1 x 10 cm/sec

Well Installed by Carr-Dee Test Boring Corp.

Date Installed:

Project No.
Soils Described by R. Gardner, GEI

Oct. 28, 1977
77348

(2)

Elevation
(ft)

82.2.d

77.2

72.2

67.2 d

62.2

Depth

-87.2+ O

- 10

- 20

(ft)

Split Spoon

Sample No.
and

Location

Blows
per
6"

(3)

Rec.
(in.)

(4)

Sample Description

ss-1

§8-2

Ss-3

§5-4

$s=-5

15

12

12

11

Ss-1

V10" Dark brown loamy fine
sand.

5" White fine material in
layers. Similar to that in
adjacent lagoon; strong
ammonia odor.

§S8-2

Dark brown loamy sand
grading into black fine
sand; strong odor.

S$S-3
Yellow-brown slightly silty
fine sand; strong ammonia

odor.

§5-4

Similar to SS-3 with slight
amount of gravel up to "
in size. Odor similar to
that of lagoons, less
ammonia odor.

§S-5

Top - Silty fine sand.
Bottom - Dark brown mica-
ceous fine sand. Tip of
spoon plugged with silty
fine sand and piece of
gravel V1 3/8" in size.

Notes:

(1),
(5)

(2), (3), (4

See first page of Appendix A for additional information.

Groundwater level is the average of seven measurements taken from
llovember 2, 1977 to May 31, 1978.

C-275
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GROUNDWATER WELL INSTALLATION REPORT

Groundwater Well No.: 7 Date Installed: Oct. 27, 1977
Permeability (1) : 2 % 1074 cm/sec Project No. : 77348
Well Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, GEI
_§3 c Split Spoon | Blows | Rec.
:.3 ﬁ.t Sample No. per (in.) Sample Description
; o) 3 ~ and 6"
= Location (3) {(4)
. 82. 7% 0O
ss-1 1-1-1-f 12 5s-1
1 Sandy peat.
77.7 8§
§5-2 67-47-] 15 g$5~-2
33-37 Ssand and gravel mixed with
‘ fines similar to material
in lagoons. Odor similar
to odor of material in
lagoons.
72.7-4 10
$S-3 35-21-] 14 §s-3
47~ Similar to SS-2 except
60/3" more natural fine material;
strong odor.
bl
67-7-b '5 -
*]120 blows on split spoon
with 140 1b weight; no
penetration.
62.7-b 20 -
57.7
23
Notes: (1),

(5)

Geotechnical Engineers Inc.

(2), (3), (4) See first page of Appendix A for additional information.
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 1072 cm/sec Project No. : 77348
Well Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, GEI
o )
o= = Split Spoon ] Blows | Rec.
:<: g v Sample No. per (in.) Sample Description
se| & and 6"
2 Location (3) {(4)
L77.8<¢ 0
SS~-1A -2-7- 12 Ss-~1A
§S-1B 8 8" Fibrous peat.
SS~1B
V4" Dark brown silty fine
sand. Organic material and
fibrous material present.
72.8.L &
T §S-2 5-20- 11 £§-2
0-21 Slightly silty sandy gravel
Particles are anqular to
subrounded up to 1 3/8"
in size.
67.8 1 10 - o *Drave open-ended "A“ rod
with 200 lb weight.
Refusal at 10.2';
120 blows/no penetration
62.8 -l l5 o
57.8 -+ 20 S
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, 1978.
{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.
Geotechnical Engineers Inc. C=-277
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GROUNDWATER WELL INSTALLATION REPORT

Groundwater Well No.: 9

Date Installed: -

Permeability (1) : Project No. 77348
Soils Described by R. Gardner, GEI
§?— Split Spoon | Blows | Rec.
o~ 535 Sample No. per | (in.) Sample Description
[ IR ot Qo W "
g:: &= and 6
= Location (3) (4)
e -2 0
Ss-1A -7=6~- 10 ]ss-1A
§S-1B 7 A5" Brown loamy fine to
Well Not coarse sand. Trace of
Installed gravel.
SS~-1B
A5" Tan silty fine sand.
Trace of medium to coarse
TS sand, gravel and mica
* flakes.
*prilled rock - BX core.
- {0 o 1008 recovery
ROD = 0%
Upper 12" is massive
Lower 18" is very
broken.
Some high angle joints.
-l (1. -
- 20 -
-

Notes: (1) Not applicable.
(2) Not surveyed.
(3), (4)

Geotechnical Engineers Inc.
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See first page of Appendix A for additional information.




GROUNDWATER WELL INSTALLATION REPORT

Groundwater Well No.: 12 Date Installed: Nov. 2, 1977

(1)

Permeability 4 x 10 cm/sec Project No. : 77348

Well Installed by Carr-Dee Test Boring Corp. Soils Descri

Split Spoon { Blows | Rec.

Sample No. per (in.) Sample Description
and 6"

Location (3) (4)

Elevation
(fr) (2)
Depth

(ft)

82,0~ O

Ss~-1A ~1-2- 17 SS-1A

SS-1B 3 8" Black sandy humus
SS-18

B" Brown organic silty
fine sand.

77.0e4 & 1

$8-2 9-30- 13 |}ss-2

0-34 Light brown slightly silty,
gravelly fine to coarse
sand.

72.0qp 'o -

§8-3 3-34- 9 §5-3
9-21 Gray slightly silty sandy
* gravel. Gravel is anqular
to subrounded and up to
vl 3/8" in size.

67.0-|p Is -

*Drove open-ended "A" rod
with 200-1b weight.

120 blows for last 2" of
penetration.

62.0 < 20 < Recovered brownish~gray
clayey, gravelly sand.

57.0 ‘zg

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°'.

Geotechnical Engineers Inc. C-279




GROUNDWATER WELL INSTALLATION REPORT

Groundwater Well No.: 10 Date Installed: Nov. 2, 1977
Permeability (1) : 1. x 1072 cm/sec Project No. : 77348
Well Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, GEI

(2)

Split Spoon | Blows [ Rec. 1

| ; Sample No. per (in.) Sample Description
.O .
~

Depth
(ft)

n and 6"
;1 Location (3) (4)

Elevation
(ft)

-87,1Ji- o L

1k SS-1Aa 1-1-1-| 14 |ss-1a ‘

i SSs~-1B 2 4" Black sandy humus.
1 b $S-1B
] E SS-2A 4-6-12] 13 |~10" Orange-brown fine
S5-2B 20 sand; slight organic odor.
L}
sl s 4 HHbCs” ss-2h

C=HA A Ss-3 0-85 8 j6" Similar to SS-1B

5.4 SS-2B

* 7" Similar to SS-1B except

for presence of subangular
gravel up to 1/2" in size.

9.8 §5-3
77.14 10 - 0.0 Yellow-tan silty fine sand.
*Drove oren-ended "A" rod
with 200-1b weight.
Recovered slightly silty
sand and gravel.
L 3]
72.1= 15 -+ **Drove open-ended "A" rod
with 200-1b weight. No
refusal. Recovered silty
medium to coarse sand with
material similar to that in
nearby lagoon.
67.14 20 ;
E
. 4
b4
. 4 24.0'
62.1 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.

Geotechnical Engineers Inc.
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GROUNDWATER WELL INSTALLATION REPORT

Groundwater Well No.: 11 Date Installed: Oct. 31, 1977
Permeability(l) : 5 x 10_4 cm/sec Project No. : 77348
Well Installed by Carr-Dee Test Boring Corp. Soils Described by R. Gardner, GEI
58 split s
2 lss _____{ ;>1.1 poon | Blows Rgc. o
s3] B & i _ ample No. per (in.) Sample Description
el &~ - @ and 6"
= © ~| Location (3) (4)
-4
L 85.64 0
¥
J ss-1 1-2-3-] 11 |]ss-1
” 3 Gray-brown sand and gravel
1 " mixed with material similar
3 X (3) §5-2 ifiz 4 to that in lagoons.
’ J
a0 10 % | ss-3 1-1 11 [ss-2
'Gﬂ” 3 + HEY Dark brown slightly sandy
" ' ss-4 3-4-4-| 11 forest mulch.
il 4
a3 | $s-3
3 ' Similar to SS-2.
5.0
. 9.0 SS-4
75.64 }O = 3:5 Gray to olive-brown
Lk slightly silty fine sand.
1 ss-5 6-8-8-| 13
;-E; 10 8s-5
='§ Gray-brown slightly silty
= fine sand; odor similar to
-11,14.0°' that in lagoons.
70.6-1# 15 = $S-6
§5-6 36-45-§ 1le Brown silty sand and gravel
3__17‘0. 28-34 Gravel up to VM" in size.
No refusal.
65.6_L 20 4
60.6 ﬁg:
Motes: (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.

Geotechnical Engineers Inc.
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Wote: See Pig. 2 for overall view of Stepan Chemical Company property.
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C-2.25 July 1979 chemical analysis summary sheet for samples
collected from the Aberjona River and its tributaries.
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, AL N el W Hembm i Vb 1ED NG LADUMA I WMIE D, 1N R
y Nondesiructiva-Chomicat-Poltution-Meteliurgical/inapactien-Evaivation-Anaiyars :: s :"'\
’7 IQZ-\.-

S

CASY NATICK INDUSTRIAL FARK - ¢ HMUAON DRIVE - NATICH, MASS. O'1780 Al Ad L '4
"l:,',:::f_’,;:m 1617) 239-7330, 683-39080 . TELEX 940439 (GREENE LA® NTIK) ;{t, ,"Hj_f"
BRANCH LABORATORIES Q=g '
. HATO M-H!ITO L1 .} .‘n.::‘.ﬁ..'lﬂ ”G“F.Lw 0104 A!‘.?rl, wvm Rl Sl
TESYT AREPONT
~ yo,_Mark Phillip TR. care__1/2/D waremas___ Water
Industriplex, Rt, 128 mawe B 18617 EAT %O
- Woburn, 14 01801 e wa 5888 eecimcanoms
ary. e D'innolfo otnmo 1999
T R R
Pl TO=h=2 TO=-4=3 D =h=d TO=h=5 . PO=A=b
6.8
BOD‘(ndL)  ve ‘06 0.5 3.0 006 5.0
Ammonia(mz/L(N)) 0.2 .0 0.3 12,0 11.0 90.0
"~ Totel Phosphorus(mg/L) 0.14 0.12 0.04 0.11 0.09 0.15
3 0i1 and Grease(mg/L) 0.4 0.1 0.1 <0.1 <0,.1 < 0,1
Total Cyonide(mg/L) <0.01 <0.01 -
Total Chraniun(mg/L) <0.02 <0.02
Hexavalent Chramium(mz/L) < 0.01 <0,01
I Trivalent Chromium(mg/L) < 0,02 <0.R
T9ah=T TO-A=8 79mAD
_  BOD(ng/L) 1,2 2.6 5.6
Ammonic(ng/L(N)) 0.64 42,0 21.0
- 01l and Grease(mg/L) < 0.1 < 0.1 < 0.1
0.1
Total Phosphorus(mg/L) 0.18  we it d 0.06

SUEBCAIISED TO AND SWORN TO SEFORE ME THWES
»

DAY OF

DAY OF

N VATNESS WHMEREOS. | MAVE NEREUNTO SET MY NAND THE

ARNOLD GREENE TESTING LABORATORIES, INC.

NOTAARY PUBLIC

Robert T, legere

UNLESS STIPULATED IN WRITING BY YOU . ALL SAMPLES WILL OF RETAINED FOR 30 OAYS AND THEN DISPOBED OF.

VI REPOAT IS RENDERED UPON THE CONDITION THAT IT IS NOT TO 88 REPAODUCED WHOLLY OR iN PART FOR ADVEATISING AND/OR OTHER
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