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Gection [IL. Dry Weather Sampling Procedure and Results,
and Drainage Area Descriptions

Dry Weather Sampling Procedure

As previously mentioned, ten (10) drainage areas Were identified for this study in the
Consent Order and Memorandum of Understanding. All ten drainage areas discharge 10
the Charles River through either a pipe, stream, 0T pond. These areas vary significantly 1o
size, land use and number of sub-areas within them.

A sub-area consists of a defined segment of the drainage arca that was sampled. The
drainage from these sub-areas eventually flows into the Charles River. The sub-areas
were sampled to identify specific areas of potential dry weather pollution within the

drainage atreas.

The main focus of the Consent Order and Memorandum was o identify “illicit
conneciions™ to the stormwater drainage system. This was the primary goal of the field
investigations. This involved a physical inspection of each of the ten (10) dramage areas

and their associated gub-areas.

The first task involved an Inventory of each drainage area, including an inspection and
photographing of each discharge to the Charles River. Three (3) areas (N1B, N6C, and
WN14B) were considered to have no sub-areas. The remaining seven (7) areas (N1B, N§,
N10A, N11, Ni4, N19, and N22) were divided into sub-areas to isolate the source of flow

and/or contamination.

Each of the ten (10) areas Were physically inspected for flow during dry weather
conditions. Samples were taken at each discharge to the Charles River, or, in larger areas,
at sub-area boundaries. Dry weather samples were analyzed for fecal coliform bacteria,
chioride, fluoride, pH and conductivity (in situ). Additionally, visual observations were
made with respect io flow quantity, tarbidity, organic matier, pipe material, pipe

condition and pipe size.

In large areas, or where elevated fecal coliform bacteria or organic matler were detected,
further investigations Were conducted. Further investigations included physical
ingpections of sub-area pipes and manholes upstream of the discharges, to identify the
source(s) of contamination. Additionally, an attempt was made to correlate fluoride and
chioride levels with fecal coliform bacteria, as these can be an indication of potable water

and/or sanitary sewage.
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Sampling of residential sub-areas was conducted during periods of anticipated sewer use,
cuch as morning and daytime hours. In large sub-areas, samples were taken at a time
which reflected time of travel through the sub-area drainage system. Testing fimes of
commercial and industrial sub-areas were conducted similarly, and reflected those periods
when businesses were observed operating with a full staff, such as mid-day.

If no flow existed during all dry weather inspections, the area was determined to have no
i[Ticit connections. This was true for areas N-11 and N-22, where the discharge pipes
were dry, and there was no ‘ndication of flow during dry weather conditions.

During the inspections, NUMerous outfalls were noted to have an organic brown flocculent
present. Analytical testing revealed the flocculent was iron bacteria, which chemically
oxidize reduced ron. These bacteria pose no threat to water quality, and actually reduce
levels of dissolved iron in stormwales. They do form a residual floceulent, however,
which ranges in color from orange 10 brown. These bacteria are discussed further in

Section 4.0.

The following sections provide 2 discussion of each dralnage area, including land use
issues, acreage and lengths of drainage pipes. Also included for each drainage area is a
map reflecting dry weather sampling results. A summary of the dry weather sampling
results with the comesponding sampling times are provided at the end of this section.

NEEDHAM.DEC 6 Needham, MA



Needham Stormwaier Report December 1996

Drainage Area Descriptions and Sampling Results

Drainage Area -NIB

This drainage area consists of approximaiely 156 acres. The area is characterized entirely
by residential land use. There are two sub-area discharge points located in this drainage
area. The discharge point into the Charles River is south of Whitman Road, as shown 1n

Figure 3.1 and 3.2)

Some of the characteristics which could effect the water quality of this area include the

following:

o total length of drain pipe in this area is approximately 2,280 linear feet

» all of the area is sewered

o few birds or animals were observed in the area, except gecse in & field near the cul-de-
sac of Whitman Road

o ihe water discharges into a wetland approximately 100 feet from the Charles River

Sub-area - N1B-1
This 36 inch reinforced concrete pipe discharges directly into a wetland south of

Whitman Road (see Figure 3.3). The length of pipe in this sub-area is approximately
1,680 linear feet.

Dry Weather Sampling #1

The first dry weather sampling was conducted on September 24, 1996 at 1:40 p.m.,
following a three day dry period. BETA observed that there was stagnant water in the
pipe, but no actual flow. A quarter of the pipe was filled with water and BETA sampled
the water in the stagnant pipe to determine 1f the organic material may be from sewage.
The laboratory results revealed the following:

¢ chloride - 230 mg/l

e fluoride - None Detected (ND)

e {ecal coliform - 900 MPN/100 ml.

Dry Weather Sampling #2

The second dry weather sampling was conducted on Qctober 16, 1996 at 3:30 p.m.
RETA observed that there was a slow flow 1n the pipe of approximately 0.1 gpm. The
water was slightly turbid. The laboratory results revealed the following:

« chloride - 200 mg/l

o fluoride - ND

« pH-692

¢ conductivity - 1020 umhos

¢ fecal coliform - ND
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Dry Weather Sampling #3
The third dry weather sampling was
water ip the pipe was stagnant. The laboratory results revealed the following:

e fecal coliform - ND

Sub-area - N1B-2

conducted on November 14, 1996 a1 6:55 a.m. The

This twelve (12) inch reinforced concrete pipe discharges mio a manhole on Charles
River Street.  The length of pipe in this sub-aren is approximately 600 lincar feet (see

Figure 3.4).

Dry Weather Sampling

BETA observed no flow from this discharge point on November 5, 1996 at 11:45 am.

No evidence of recent flow was ohserved.

Table 3.1 summarizes the dry weather sampling locations and results.

Table 3.1 Summary of Dry Weather Sampling for N1B

Sampling Sampling Location Pipe Size | Flow igpm) Date Time | Chloride }Fluoride Fecal
Location # (in F-Material {mofhy | (mg/) | Coliform
Bacteria
{MPN/1D0 ml)
. N1B
N1B-1 South of Whitman Road 18-RCP | Stagnant | §/24/96 12:40 ; 230 ND o00
N1B-1 South of Whitman Read 18-RCP 0.1 10/16/95 | 15:30 | 200 ND 4
N1B-1 South of Whitnan Road 16-RCP | Stagnant | 11/14/96 655 NS NS D
NiB-2 Culvert at Chatles River 5t. | 12-RCP Dry 14/5/06 | 1145 NA NA NA
Abbreviations:  AC - Asbestos Concrete NA- Not Applicable
PVC - Polyvinyichloride Pipe ND- Not Detected
RCP - Reinforced Concrete Pipe NS- Not Sampled
VC - Vitrified Clay
NEEDHAM.DEC 8 Needham, MA
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Stormwater Drain Outfall inspection Report j
PROJECT NAME: Needham, MA Stormwater Investigation

Subarea . N1B Dnecharue Foint: NiB1
Date: _10M16/96 Time: 3:30pm. L ooation: South of Whitman Rd..
V\feaﬂ'iel' Dry . Needham, WA [
ANALYTICAL DATA
pH: B NS _ Fluoride: ND . mgh
Conduchwly NS uoiime Fecal Colilorm Bactena: 4 MPNAOOmI
Chioride: __ 200 gt Temperature: 140 “e
SAMPLING DATE
Pipe Size: 18 . .. Flow Estimate:r c1__  _  gpm
Pipe I\/Ia’[aﬂdlff‘om i . RCP/Good Lasl Precipitation: 10/9/96

Clarity of Flow/Turbidity: ~_ Clear _ )

Comments: 1ron bacterianoted. __ . o - R

Figure 3.3
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Stormwater Drain Outfall inspection Report
PROJECT NAME: Needham, MA Stormwater investigation

Subarea: N1B Cischarge Point . NIB2

Date: . 11/5/96 Time: 11:45 a.m. Localiorn: Culvertat Charles River 5t.

Wealher: Dry Needham, MA L

ANALYTICAL DATA

pH NA Fluoride: O .NA . mgh

Caonductivily: NA sohme. Foral Coliform Baclera:  NA - MPNA0OmI

Chlonde: NA Crmgh Tempevalurer NA T

SAMPLING DATA

Pipe Size: . . 12 . in Flow Estmaler . _ Dry . gpm

Pipe Material/Condition: RCP/Good. _ Lasl Precipilation: [ 147210 - M
__ Clarity of Flow/Turbidity: NA

Comments: The pipe was partially submerged. .

BETAEngineering, Inc.

Scientisis/Engineers/Planners

Figure 3.4
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Drainace Area - N1

This drainage area consists of approximately 200 acres. The area is characterized by
residential land use. There are six sub-area discharge points within the area. All of the
cumulative flow enters the Charles River through a 42-inch RCP localed south of Oxbow

Road, as shown in Figure 3.5.

Some of the characteristics which could effect the water quality of this area include the

following:

« iotal length of drainage pipe in this area is approximately 7,550 linear feet

e« drainage systems within area N1 include 37 catch basins

¢ mosi of the area is sewered with a few remaining septic systems

e Country Way is now sewered, bul was 2 problem due to the soils and shallow bedrock
in the 1980°s

e various breeds of wild life, specifically Capada Geese, migrate in the area. Many
geese were noted in Walker Gordon Pond (numerous geese feces also observed) and
adjacent athletic fields

« septic systems are located along ‘Walker Gordon Pond

« the Walker Gordon Pond acts as a detention/retention pond half of the discharge area

e  Walker Gordon Pond discharges directly to drainage pipes that flow to the Charles
River. :

e stormwater discharges from a 42 inch reinforced concrete pipe directly to Charles
River

Discharge Point - N1

This discharge point is located off of Oxbow Road behind a private residence. The pipe
discharges directly into the Charles River. Instead of sampling at this discharge pount,
BETA sampled from the manhole at Oxbow Road (see Figure 3.6 and 3.7). This manhole
is where two separale drainage systems combine and flow to the river. To help
distinguish between the two flows, BETA sampled from the manhole instead of the
submerged outfail. The length of pipe in this sub-area is approximately 300 linear feet.

Dry Weather Sampling

The sampling was conducted on November 14, 1996 at 7:05 pm. A flow of
approximately 25 gpm was observed discharging from the pipe. Some suds were located
ot the outfall. The laboratory results revealed the following:

¢ chloride - 42 mg/l

e fluoride - ND

o fecal coliform - 20 MPN/100 ml.

Sub-area - N1-1
This sampling point was from 2 manhole located on Oxbow Road (see Figure 3.8). The
pipe collects the drainage area north of the manhole. The length of pipe in this sub-area

is approximately 1,110 linear feet.

NEEDHAM.DEC 13 Needham, MA
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Dry Weather Sampling

The first dry weather sampling of this discharge point was conducted on October 2, 1996
at 3:15 p.n., following a three day dry period. BETA sampled from a manhole on
Oxbow Road and observed visually clean water flowing at approximately one (1) gpin.
The laboratory results revealed the following:

« chloride - 29 mg/l

e fluoride - ND

e fecal coliform - 130 MPN/100 ml.

Sub-area - N1-2

This sampling point was from the same manhole as N1-1. The pipe collects the drainage
area south of the manhole (see Figure 3.9). This discharge point is fed by water from the
Walker Pond. The length of pipe in this sub-area 18 approximately 1,620 linear feet.

Dry Weather Sampling

The dry weather sampling of this discharge point was conducted on October 2, 1996 at
3:15 pm. BETA sampled from the same manhole teferenced above, and observed
visually clean water flowing at approximately twenty (20) gpm. The laboratory results
revealed the following:

« chloride - 35 mg/l

¢ fluoride - ND

e fecal coliform - 11 MPN/100 ml.

Sub-area - N1-3

This sampling point is located on Charles River Street and west of Moseley Avenue. The
pipe discharges through a culvert helow Charles River Street (see Figure 3.10). BETA
sampled from the 36 inch culvert. The length of pipe in this sub-area is approximately

2,400 linear feet.

Dry Weather Sampling

The sampling was conducted on October 16, 1996 at 2:35 p.m. A flow of approximately
twenty (20) gpm was observed discharging from the pipe. No discoloration of the water
was noticed in the flow discharging from the culvert. The laboratory results revealed the
following:

e chloride - 39 mg/l

s fluoride - ND

e pH-630

» conductivity - 270 umhos

e fecal coliform - 22 MPN/100 ml.

Sub-area - NI-3A
This sample was taken from W alker Gordon Pond, behind the Walker Pond BRallfield, and

west of Charles River Street. BETA sampled from the edge of the pond (see Figure
3.11).
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Qub-area - N1-GA

This sampling point 15 loc
ashestos concrele pipe is possibly an o

Dry Weather

The discharge point was dry on October 16, 1996 at
flow from the pipe was observed.

Tabie 3.2 summarizes t

Sampling

e ———

December 1996

ated adjacent to sampling point Ni-6.
Id floor drain.

This six (6) inch

2:55 p.m. No evidence of recenl

he dry weather sampling locations and results.

Table 3.2 Summary of Dry Weather Sampling for NJ
Sampling Sampling Location Pipe Size Fiow Date Time | Chioride | Fluoride | Fecal Coliform
Location # (in.}-Material|  (gpm) {mglly | (mg/l) Bacteria
{MPN/100 ml)
N1
N1 South of Oxbow Road 42-RCP 25 11/14/96| 7:05 42 ND 20
N1-1 Oxbow Road 12-RCP 1 10/2/96 | 15:16 | 28 ND 130
N1-2 Oxbow Road 30-RCP 20 10/2/96 | 15115 35 ND 11
N1-3 Cuivert at Gharles River St. | 38-RCP 20 [10/16/98] 14:35 39 ND 22
N1-3A Waiker Gordon Fond Pond NA  110/18/95| 14:40 32 ND 16,000
N1-4 Northwest of Walker Lane | 12-RCP Dry |10/16/98] 15:05 | NA NA NA
N1-5 North of Walker Lane 12-RCP Dry |10/16/98] 15:10 | NA NA, NA
N1-6 Southwest of Country Way | 24-RCF 7 10/16/96| 14:55 33 ND B
N1-6A Southwest of Country Way B-AC Dry |10/16/96] 14:55 | NA NA NA
Abbreviations:  AC - Asbestos Concrete NA- Not Applicable
PVYG - Polyvinylchioride Pipe ND- Not Detected
RCP - Reinforced Concrete Pipe NS- Not Sampled
VC - Vitrified Clay
16 Needham, MA
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Drainage Zoning:
Area— N1 Residential

Waltker Gordon: r
Pond =

| Legénd

s Ni—f — Sub—area Discharge/Sampling Location — . — Water
' N1 — Discharge Point — — Town Line
‘ 127 — Pipe Size in Inches = — Draincge Areo Boundary
RCP  — Pipe Material ——— — Stormwater Flow Direction
| ' Figure 3.5 — Area Layoul
o5 sranage fres — N 50 ERNEEe,
i Needham Stormwater Mancgement




Drainage
Area—NT

Waiker Gordon: I
Fond

Legémd

N1—6 — Sub—orea Discharge —— — Waoter
N1 — Discharge Point _ — — Town Line
300 — Fecal Coliform Bacteria : = — Droinoge Area Boundary

Sampling Location ~—— — Stormwater Flow Direction

®
|

Figure 3.6 — Sampling Resuits
BETA ENGINEERING, INC.

Not to Scoie Drainage Area — NT @
EFngineers/Planners
Needharm Stormwater Manogement




Stormwater Drain Outfall fnspection Report
PROJECT NAME: Needham. M A Stormwater Investigation

Subarea: N1 Discharve Pomt , Nt
Date: . 11/14/96 Tine 7:05 a.am. Location South of Oxbew St
Weather: _ Dy Needham, MA o
ANALVTIC AL DA A

pH: NS Fluornde. ... ND  mgh
Conductivity . NS Hohie. Fecat Coliform Bacteria 20 MPR/I00mI
Chioride: . o 47 S Temperature. B L ‘e
CAMPLING BATA

Pipe Size: . . .~ - 42 oo Flow Estimate: ... . - 25 =Zpm
Pipe Materal/Condition. . RCP/Good {ast Precipitation. o ... 11/9/9

Clarity of Flow/Turbidity: _ _ Clear

Comments: Visually clean water was discharging from the pipe. _ o

BETAEngineering, inc.

Scilentists/Engineers/Planners

Figure 3.7

Tile nume: Nlpmé
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| Stormwater Drain Outfall Inspection Report |
l
PROJECT NAME: Needham, MA Stormwaler Tuvestization k
Subarea . o CONT L e Discharze Point o . N1-1__ |
Date: __ . 10/2/96 0 Tne 3:15 p.m. Localion. Manhole in Ozbow Rd, |
Weather:. .. ... . Dry . Needham, MA o ]
ANALYTICAL BATA \
pHi__ . NS e Fluonde .. .. .. NB el
Conductiviiy: NS volune Fecal Colitorm Bactena 130 _ MP/10tmI
Chlonide: .. . - 20 o oy Temperature. i NS ]
1
SAMPLING DPATA
Pipe Sizel _.ee o 12 Flow Bstimate: _. e Yy gpm
Pipe Material/Condition: _ RCP/Good Last Precipitation; —— - 9/29/96
— R [P Clarity of Flow/Turbiditv: Clear
Comments. Visually_clean water was flowing from this pipe.. I

BETA Engineeting, Inc.

Scientists/Engineers/Planners

File name: N1-1.pmb Figure 3.8




joh Name - Stormwatsr Management Sudy

Job, No. : 817 a
Date - October 21096 Charles River Watershed
By :_SMS

Photo 1 Geese population within sub-area N1 at Walicer Gordon Pond. Charles River Street

photo 2. Sampling location N1-3A (refer to the arrow above), Walker Gordon Pond, Charles River

Street. L o

BETA ENGINEERING, INC. FIE NO, Meedham.EME

Censulting Lunginecrs & Planners

FIGURE 3.11



Stormwater Drain Outfall Inspection Report

PROJECT NAME: Necdham, WA Stormwater bnvestigation

L%

Sybareal .. N1 Dipncbros Poo Ni-4

Northwest of Walker Lane

Date: . 10/16/906 T 3:05 p.m, Lo _
Weather: Dry Needham, MA _7
ANALYTICAL BATA
pH NA NA S mg/]
Conductivity. NA NI Cobdorm Bueteria _NA _I‘mjl'x.l/l()(:n'nl
Chloride: __ NA gt Tty NA “u
SAMPLING DAt A |
Pmpe Size: 12 i Flow Esimate. Pry gpm
Pipe Material/Condition RCP/IGoud Caot Brecipiation 10906 0
s A Flon: Turbndits . 7_NA*,_ﬁ

Clarmy o

Comments: Discharges directly info Walker Pond. Animal feces were observed at the outfall (refer

1o the arrow helow).

BETA Engineering, Inc.
Sejentists/Engineers/Planners
e nome: — - Figure 33]_2

File name: N1-4.pmé
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Stormwater Drain Outfall inspection Report |
|
PROJECT NAME: Needham, MA Stormwaier fnvestigation |
Subarea:. N1 Dieclinnee Poml Ni-S
Dawe: . 10/16/96 Tune 3:1¢ pon Uooar Northoof Wallcer Lane R
Weather: Dry Necdham, MA o
ANALYTIC AL AT
P NA Fluesrsh: NA o mph
Conductvity NA Lk Fecol {olitonn Bactens NA  MPR/ICOmI
Chionde: NA _ Henli Temperatune NA R
SAMPLING DATA
Pipe Size! 12 u Flow, Eatimnate o Dry gpm
Pipe Material/Condition” .. RCP/IGood ... Lnst Drecipnation: . 16/9/96
- . Clarny of Floes Turbudiry NA

Comments. . . No debris was located at the outfail.

BETA Engineering, inc.

Scientists/Engineers/Planners

File name: N1-3.pmb Figure 3.13




Stormwater Dr

PROJECT NAME:

ain Outfall Inspection Report

Needham, MA Slprmwater fnvestigation

Subarea: N1 el POt oo NI _
Date: .. 10/1 6/906 Tinw 2:55 p.m Loyt Gouthwest _of Country Way_ ]
\ Weather: Pry Needham, MA _ . I
11 ANALY TR AL PrATEA
pHo 6.2 Fiponle - NB __ mgd \
\ Conductivits 200 et Tecnlh O ohifors Facleria: .. 8 PN/ O]
\ Chilonde’ 33 el Temperalure . NS o 1]
L SAMPLING A TA 1\
Pipe Size: 24 Elow EANMaE. oo e 7 gpm |
pipe Materal/Condiion, RCP/svod .. o Precipilaliont o —— _H0996 '
R — S — Clarnity of Flow/ Turbidity .- Clear
Comments’ . Minor dark prown organic material was ohserved in the discharge pipe.
Flow _appears. to_be co nstant. . R R l
|
1

BETAEngineering, Inc.

File name; N1-G.pmo

Scientists/Engineers/Planners

.

—

Figure 3.14
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Drainage Area - NOC

This drainage area consists of approximately 100 acres. The area is dominated by
residential land use. There is one discharpe point located in the drainage area. The 12
inch RCP discharge flows 1nto 2 wettand west of Crestview Road (see Figure 3.15).

Some of the characieristics of this area include the T ollowing:

« iotal length of drain pipe in this area iz approximately 1,080 linear feet

e drainage sysiems within area N6C include six (6) calch basins

e none of the area is sewered

e nine (9) seplic systems dre located in the drainage ared

e the outfall is Jocated 1,000 feet from the Charles River

« Thistoric problems of MWRA sewer overflows have occurred in December o 1994,
several MWRA sewer manholes surcharged and overflowed, releasing approximately
two (2) million gallons of wastewaler

e 1o wildlife impacts to surface water were noted

e dry weather flows and small storm flows infiltrate into the muck and organic soils of
the wetland and Charles River flood plam. This allows for volatile orgamic
compounds (VOC) volatilization, a reduction in oil, grease, total solids and total
suspended solids prior 10 discharge into the Charles River. '

Sub-area - NoC-1
This pipe discharges into 2 wetlands located behind a home southwest of Crestview Road

(see Figure 316 and 3.17). The outfall to the Charles River 15 located 1,000 feet from
this sampling point.

Dry Weather Sampling #1

BETA sampled the discharge pipe on September 24, 1996 at 1:530 p.m. There was no
observed flow in the pipe. A sample was taxen from the stagnant pool at the end of pipe
to delermine if the water may be from sewage. The laboratory resuits are as follows:

e chioride - 54 mg/i

e {luoride - ND

¢« pH-6.60

e conductivity - 330 umbos

« fecal coliform - 240 MPN/100 ml.

Dry Weather Sampling #2
BETA, sampled the discharge pipe on November 15, 1996 at 7:10 am. There was no
observed flow in the pipe. A sample was taken from the stagnant pool at the end of pipe.

The laboratory results are as follows:
e fecal coliform - ND

Table 3.3 summarizes the dry weather sampling locations and results.
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Table 3.3 Summary of Bry Weather Sampling for N6C

Sampling Sampling Location Pipe Size | Flow {gpm) Date Time | Chioride | Fluoride Fecal
l_ocation # {in.}-Material (mafl) {mg/l) Coliform
Bacteria
(MPN/100 mi)
NBC
N6C Couthwest of Crestview Road | 18-RCP | Stagnant | 9/24/86 43:50| 54 ND 240
| WN6C Soulhwest of Crestview Road| 18-RGP | Stagnant 11/15/961 7:10 NS NS ND
Abbreviations:  AC - Asbestos Conorete NA- Not Applicable
PVG - Polyvinylchloride Pipe ND- Not Detectad
RCP - Reinforced Concrete Pipe NS- Not Sampled

VC - Vitrified Clay
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Drainage
\Area—NEC

Legend

« NBC—1 — Sub—area Dischorge/Sampling Location — — Water
NEC — — Discharge Point —— — Town Line
12" Pipe Size in Inches - — Drainoge Area Boundary
RCP — Pipe Mcteral - — Stormwcter Flow Direction
Figure 3.15 — Area Layout
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Drainage
Area—NoC

Legend

NBC-—1 — Sub—orea Discharge — - Water

NBC — Discharge Point —— — Town Lline

300 . Fecal Coliform Bacteria : — Drainoge Area Boundary
“ — Sompling Location — Stormwater Flow Direction

Figure 3.16 — Sampling Results
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File nama: NBC-1.pme

Stormwater Drain Outfall inspection Report

[
i PROJECT NAME: nNeedham, MA Stormwater Investigation |
‘: Sybarea: _ . ... NBC_ Daisci e FOnL N6C-1 |
| Date: . _9/24/96_ . Time: 1:50 p.m. Looation Southwest of CrestviewRd.
1 weather . . _Dry Needham, MA .
ANALYTICAL DATA
pH: - e 660 Fluords ND  my/l
Cor 1du Ilvﬁy 330 Lol S Capal Coliformn Barienm 240 __ WMPR/100m!
Chionde: . .- 54 g Tempaiatie 10.8 s
SAMPLING DATA
P|pe Sizer 1B . Stagnant_____ gpm
Pipe | \/iatenalf’Condhon RCP/Good o ; slion - oM8/mee
[t Clarily of me Tutblf Clear _
Commems:XLSEBJMQQE&L,,,@?@LW_&S_QD,S_EIV_ed at the outfall.. R -
|
|
, BETAEngineering, Inc.
A Seientists/Engineers/Flanners
1ot NEC-1.pmE - — T T T T Fgue 317



Necdham Stormwater Report ____J_JM

Drainage Aved - N8

This drainage arca s approximately 175 acres in size. The area 1o characterized by
residential land use. There are five (5) sub-area discharge points located i the area (see
Figure 3.18).

Some of the characteristics which could effect the water quality of this area include the
following:
« tota! length of drain pipe 1t {his area is approximately 1 1,670 linear feet
o drainage sysiems within area N§ include 90 catch basing
« all except one (1} street in the sub-area have sanitary SCWErs
e septic systems are Jocated along South Street
« four (4) of the five (5) discharges flow through a small pond
o various breeds of wildlife, specificatly Canada Geese, migrate i the pond adjacent 1o
the Charles River. Many geese and geese feces were observed.
+ the pond retains dry weather and stormwater flows of area N-8. This accomplishes
the foliowing:
e allows sediments to settle out (sedimant/suspended solids)
e provides retention/detention of stormwaier effluent and extended (>3 day
detention) for effiuent during dry periods
« the pond likely results in a reduction of solids, suspended solids, and metals
discharged to the Charles River. The fecal coliform bacteria, which would
normally tend t0 die-off during detention in the pond, are increased by the
geese population.

Discharge Point - N8

This sampling point is from a culvert that discharges directly into the Charles River. The
culvert is fed by a pond which is supplied by discharge pipes N8-1 and N§-2 (see Figures
316 and 3.20). Numerous geese WeIe found to be living around the pond.

Dry Weather Sampling

A dry weather sample was taken fom the inlet of this ten {(10) feet arch cualvert on
September 24, 1996 at 1:15 p.m. An approximate flow of five (5) gallons per minute
(gpm) of visually clean water was observed discharging from this point. Laboratory
results revealed the following:

e chloride - 54 mg/l

s fluoride - ND

o fecal coliform - 300 MPN/10C ml.

The fecal coliform hacteria exceeded swimmable waler criteria.  Gecse and water fowl

are problematic In this vicinity, and undoubtedly impact fecal coliform. Geese numbers
have exceeded fifty (50) during several site inspections of this study.
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Sub-area - N&-1

This sampling point 1s located south of Wildwood Drive. Srormwater discharges into the
pond before discharping to the Charles River (see Figure 3.21). This pond acts as a
detention pond for some pollutant removal. The total length of pipe in this sub-area 18

approximalely 3,540 linear feet.

Dry Weather Sampling #1

A sample was taken on September 24, 1996 at 1:20 pm. An approximate flow of five (5)
gpm was observed. The water was visually clean water with no evidence of suspended
solids. The laboratory results revealed the following:

« chioride - 79 mg/l

e fluoride - ND

e fecal coliform - 140 MPN/100 ml.

Dry Weather Sampling #2

A sample was taken on November 14, 1996 at 6:45 am. An approximate flow of twelve
(12) ppm was observed. The waler was visually clean water with no evidence of
suspended solids. The laboratory results revealed the following:

e chloride - 74 mg/l

e fluoride - ND

e fecal coliform - 40 MPN/100 ml.

Sub-area - N8-2 _
This sampling point s located south of Wildwood Drive. Stormwater discharges into the

pond before discharging to the Charles River (see Figure 3.22). This pond acts as a
detention pond for some pollutant removal. The length of pipe in this sub-area 1s
approximately 4,980 linear feet.

Dry Weather Sampling
BETA observed no flow from this discharge point on September 24, 1996 at 1:25 pam.
and October 16, 1996 at 1:40 p.m. The pipe is partially submerged.

Sub-area - N8-3

This 15 inch corrugated metal pipe discharges in back of a house southeast of Fox Hill
Road. The water is carried to the Charles River through a small stream (see Figure 3.23).
The length of pipe in this sub-area is approximately 390 linear feet.
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Dry Weather Sampling

The sampling was conducted on October 16, 1996 al 1:25 pm. A flow of approximately
one (1) gpm was observed discharging from the pipe. The flow was likely increased by
the recently watered lawn adjacent to the discharge. Ne¢ discoloration of the water was
noticed in the flow. The laboratory results revealed the following:

« chioride - 56 mg/l

« fluoride - ND

e pH-6.10

« conductivity - 280 umhos

« fecal coliform - 500 MPN/100 ml.

Sub-area - N§-4

Sampling location N8-4 1s tocated south of High Rock Street. The discharge pipe is a 20
inch reinforced concrete pipe (see Figure 3.24) The length of pipe in this sub-area is
approxirmately 900 linear fect. A 4 inch PVC pipe was noted, which was tied into roof

drains of the adjacent residence (see Figure 3.25)

Dry Weather Sampling

The sampling was conducted on October 16,1996 at 1:15 pm. A flow of approximately
0.1 gpm was observed discharging from the pipe. No discoloration of the water was
noticed in the flow. The laboratory results revealed the following:

¢ chloride - 66 mg/l

e fluoride - ND

e pH-0630

« conductivity - 630 umhos

e fecal coliform - 80 MPN/100 ml.

Sub-area - N8-5
This sampling point located south of Lantern Lane. The discharge pipe is a 12 inch metal
pipe (see Figure 3.26). The length of pipe in this area is approximately 1,860 linear feet.

Dry Weather Sampling

A sample was taken on October 16, 1996 at 1:30 p.m. An ghundance of iron bacteria
flocculent was noticed in the pipe and in the discharging stream. A flow of
approximately three (3) gpm was noted.  Also, a thin shiny film was observed on the
qurface of the water in the outfall area. The laboratory results revealed the following:

e chloride - 61 mg/l

¢ fluoride - 0.42 mg/l

e pH-6.10

¢ conductivity - 310 umhos

o fecal coliform - 2 MPN/100 ml

NEEDHAM.DEC 34 Needham, MA



Needham Stormwater Re ort December 1966

INEEALAIL: ol 20 e =

Table 3.4 summarizes the dry weather sampling locations and results.

Table 3.4 Summary of Dry Weather Sampling for N8

Sampling Sampling Location Pipe Size Fiow Date Time | Chioride | Fluoride ‘ Fecal
t ogation # (in.)-Material|  (gpm) (rmg/) (mofh Coliform
Bacteria
| {MPN/100 mli)
N8
NB South of Wildwood Drive 10 5 u/24/86 | 1315 54 WND 300
Archway
NB-1 South of Wildwood Drive | 30-RGP 5 g/24/96 | 1320 79 ND 440
NB-1 South of Widwood Drive | 30-RCP 12 11/14/96 | 645 74 ND 40
NEB-2 South of Wilawood Drive | 30-RCP Dry 0/24/96 | 13:25 | NA NA NA
NB-2 Soutn of Wildwood Drive | 30-RCP Dry 10/16/96 | 1340 1 NA NA NA
NE-3 Southeast of Fox Hill Road | 15-CM 1 10/16/96 | 1325 56 ND 500
N84 South of High Rack Streel | 20-RCP 0.1 10/16/96 | 13151 66 ND 80
NB-5 South of Lantern Lane 12-AC 3 10/16/95 | 13:30 | 61 042 2
Abbreviations:  AC - Asbestos Concrete NA- Not Applicable
PVC - Polyvinylchloride Pipe ND- Not Detected
RCP - Reinforced Concrete Pipe NS- Not Sampled

VG - Vitrified Clay
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tormwater Drain Outfail inspection Report
PROJECT NAME: Needham, iA Stormwater Investigation

Sybarea - NB Copecribiztogs il

Dale: . 9/24/96 Time  1:35 p.m. Lavalin

Weather Dry Needham, MA s
ANALYTICAL DETA

pH:_ NS Fluonice ND _ _ g
Gonductivity: NS Ll el it Bakitie 300__ WMPR/A00mM
Chlonde: _ . 54 | syt liite 126 __fc

SAMPLING DATA
Pipe Size: __ >

pipe Material/Condition: Concrete Archway [l Prremcisizhon o9M18/96
S - . Clarity of Flow Tutsdiy. __ Clear
Comments:{\iisual_!_y clear water was discharging through the archway.

BETA Engineeting, Inc.

Seientisis/Engineers/Planners

- —

e

Fila name: N&.pms

- South of Wildwood Drive

10 feet i Flon Esiuniaie! > .. gpm

Figure 3.20
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Storrmwater Drain Outfall inspection Report 11
PROJECT NANE: Needham, MA Stormwater Investigation \
Subarea _ . N8 Discharge Point: N8-1
Cate: . 1114796 Tirne: 6:45 a.m. . ocation: South of Wildwood Drive
Weather Dry Needham, MA
ANALYTICAL DATA
pH NS Cluonde: _ ND . mgh
Gonductivity: NS SRR Cecal Coliform Bactenal 40 MPN/T00T
Chioride: 74 i Temperature’ 136 . <
SAMPLING DATA
Pipe Sizei__.. 30 i, Flow Estimale: 12 . gpm
Pipe Material/Condition: . RCP/Good L asi Pracipitation: Co11mese
IR — Clarity of Flow/ Turbidity: ~ Clear
Comments: Visually clean water was discharging with no evidence of suspended solids.
BETA Engineeting, inc.
goientists/Engineers/Planners
. [ |
Figure 3.21

File name: N8-1.pmé



Stormwater Drain Outfall inspection Report
PROJECT NAME: Needham, MA Stormwater investigation

Subarea: NB Discharge Point Ne-3
Dale;  10/16/96 T 125 pom oratior: End of Fox Hill Road .
Weather: Dry Needham, Massachuselss
ANALYTIC AL DETA

DH [ 6.1 Fluonde: ND o mel
Conduchivity: 280 gishime Eacal Coliform Bactena: 500 _ MF‘N"IUOmi
Chioride: 56 mgd  Temperaturer 132
SAMPLING DATA

Pipe Size: 15 I Fiow Estimate: 1 _gpm
Fipe WMatena/Condition Corrugated metal Las! Frecipitahion: o ‘10/9/96 o
pipefEair Clarity of Flow/Turbidity: . Clear
Ccomments. Flow could be atiributed 10 the sprinklers next fo the discharge. Geese
populations in the area. o e e _

BETAEngineering, Inc.

Scientists/Engineers/Planners

Figure 3.2

File nama: N8-32.pmE



Stormwater Drain Outfall inspection Repott
PROJECT NAME: Needham, MA Stormwaler investigation

Subarea: ____. NB Liszharue Foint LNB-4
Dale: . 10/16/96 Tirme:  Tibpam. i cation. South of High Rogk St
Weather: _ Dry Needham, MA R
ENALYTICAL DATA

pH_ 6.30 Fluonde ND gl
Conductivity:, 630 Lt Feoal C : 80 MPNSOOm
Chionde: 66 moll : 132 “e

SAMPLING DATA

Pipe Sizei__ 20 _ W Flow Estimater ci___ gpm
Pipe Material/Condition: RCP/Good . sl Frecptiation: ... 10/8/96
Clarity ol Flow/Turbidity: Clear

Comments: _Clear water was observed in the siream.

BETA Engineering, inc.

Scientists/Engineers/FPlanners

File hame: NB-4.pmé& Figure 3.24



File name: N8-4A.pmeB

Stormuwater Drain Outfall inspection Report
PROJECT NAME: Needham, WA Stormwater investigation

Cubarea_ . NB Chachiaraes Pmit CONB4A
Date: . 10/16/96 Time: 1015 pm. | Leation: South of High Rock St _ ..
Weather: Dry Needham, MA . —

ANALYTICAL DATA

QH; L . NA Flucnde: NA O mg/l
Conductivity: _ NA s Foral Colilomm Baciena NA _ MPRN/T0OmM
Chloride: NA rricid! T et alures NA e
SAMPLING DATA

Pipe Sizei___ 4 ) 1y Flow Eff;{i\'iltil&i Dry _ _ __ gom
Pipe Mater SyCondition: . PVC/Good : ipitation: . 10/9/96
Commenis:_One pipe. appeared to be [ ng from the v ! ,

It could possibly be tied into the roof drains. . ...

i RETAEngineering,inc.

Soientists/Fngineers/Planners

Figure 3.25



Needham Stormwater Reporl M—IEEM

Drainage Area - N1 (A

This drainage area 1 approximately 1,000 acres in size, and is the largest arca of our
study. The area is characterized by residential housing, commercial businesses, a pond
(Needham Reservoir), the Needham Golf Course, the Town of Needham DPW, the
MBTA Railroad, several schools and athietic fields. There are twenty-three (23)
discharge points located throughout the arca. All of the cumulative flow eniers the
Charles River through Alder Brook, located west of Dedham Avenue (see Figure 3.27

and Figure 3.28).

gome of the characteristics which could effect the water quality of this area include the

following:

e total length of drain pipe in this area is approximately 96,750 linear feet

« drainage systems within area N10A include 885 catch basins

e all of the arca is sewered. A small percentage of homes have septic systems.

o fertilizers and pesticides are used at the Needham Golf Course and Town of Needham
athletic fields

o the Needham Reservoir collects a portion of the drainage area before discharging to
the Alder Brook. This reservoir serves as a retention/detention pond for flows from
several sub-areas prior to discharge 1o the Charles River. '

« the Alder Brook aiso allows settling time for stormwater before discharging into the
Charles River. This allows for some YOC volatilization, and settlement of oil;
grease; total solids; total suspended solids, including associated metals: and increased
fecal coliform die-off.

Sub-area - N10A-1 :

The first sampling point located in this sub-area 1s located 1,000 feet west of Green
Street. This 24 inch reinforced concrete pipe discharges into a tribuiary streaim which
fiows into the Needham Reservoir (see Figure 3.29). The length of pipe in this sub-area

is approximately 1,020 linear feet.

Drv Weather Sampling
BETA observed no flow from this discharge point on October &, 1996 at 1:20 pm. No
evidence of recent flow was noted.

Sub-area - N1GA-TA

The sampling point 1s located west of Green Street, adjacent to N10A-] (see Figure 3.30).
This 12 inch reinforced concrele pipe, which appears 10 collect runofl from the golf
course, discharges into a tributary stream which flows into the Needham Reservoir. -

Dry Weather Sampling

BFETA observed no flow from this discharge point on October 8, 1996 at 1:20 p.m. No
evidence of recent flow was noted.
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Needham Stormwater Report

Sub-area - N10A-1B

The sampling point 18 located west of Green Street, adjacent to N10A-1. This twelve (12)
inch reinforced concreie pipe, which appears to collect runoff from the goll course,
discharges into a tributary stream which flows into the Needham Reservoir (see Figure

3.31).

Dry Weather Sampling

The sampling was conducted on October 8, 1996 at 1:20 pm. There was a flow of
approximately two (2) gpm discharging from the pipe. No discoloration of the waler was
noticed in the flow from the outfall. The laboratory results revealed the following:

¢ chloride - 130 mg/l

s fluoride - ND

« pH-692

e conductivity - 600 umhos

e fecal coliform - 3,000 MPN/ 100 mi.

Sub-area - N16A-2
This discharge pipe is located south of Great Plain Avenue. The length of pipe in this
sub-area is approximately 120 linear feet.

Dry Weather Sampling
BETA observed no flow from +his discharge point on November 5, 1996 at 1:28 p.m.

Sub-area - N10A-3

This 12 inch reinforced concrete pipe located in the DPW parking lot discharges into a
down gradient stream of the Needham Reservoir (see Figure 3.32). This piping collects
noff from the DPW parking lot and roads. The length of pipe in this sub-area is

approximately 780 linear feet.

Dry Weather Sampling
BETA observed no flow from this discharge point on October g 1996 at 1:30 p.m. Some
iron bacteria flocculent was observed at the discharge area.

Sub-area - N10A-4 .

This 12 inch reinforced concrete pipe discharges i0 2 culvert undemeath Dedham
Avenue. This pipe collects runoff from Dedham Avenue. The length of pipe in this sub-
area is approximately 900 linear feet. '

Dry Weather Sampling '
BETA observed no flow from this discharge point on November 5, 1996 at 1:35 p.m.

NEEDHAM.DEC 46 Needham, MA



Needham Stormwaler Report December 1996

Qub-area - NIOA-S

Sampling point NI0A-5 is located west of the Needham Athletic Fields (west of first
base). This 48 inch reinforced concrete pipe discharges into a stream which flows into
e Needham Reservoir {see Figure 3.34). The length of pipe in this sub-area 18

approximately 4,500 linear feet.

Dry Weather Sampling #1

The sampling was conducted on October &, 1996 at 12:48 p.m. There was 2 flow of
approximately 1en (10) gpm discharging from the pipe. A siime fayer was noticed on the
inside of the pipe. No discoloration ol the water was noticed in the flow from the outfall.
The laboratory resulis revealed the following:

s chloride - 78 mg/l

¢ fluoride - ND

L3 pl‘l - 670

e conductivity - 380 umhos

e fecal coliform - 80 MPN/100 ml.

Dry Weather Sampling #2

The sampling was conducted on November 14, 1996 at 7:25 am. There was a flow of
approximately fifteen (15) gpm discharging from the pipe. No discoloration of the water
was noticed in the flow from the outfall. The laboratory results revealed the following:

« chloride - 86 mg/l

« fluoride - ND

e fecal coliform - 60 MPN/100 ml.

Sub-area - NLOA-SA
This sampling point 1s located on the Needham Golf Course. This 36 inch reinforced

concrete pipe discharges into a streat which flows into the Needham Reservoir (see
Figure 3.35). :

Dry Weather Sampling

The sampling was conducted on October 8, 1996 at 12:40 p.m. There was 2 flow of
approximately three (3) gpm discharging from the pipe. Clear water was noticed in the
discharge flow from the outfall. The laboratory results revealed the following:

e chloride - 120 mg/l

e fluoride - ND

o pH-6.88

¢ conductivity - 510 umbos

e fecal coliform - 170 MPN/1 00 ml.

Sub-area - N10A-6
This 24 inch reinforced concrete pipe is Jocated northwest of Harris Avenue (see Figure

3.36). The length of pipe in this sub-area is approximately 1,800 linear feet.
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Dry Weather Sampling
BETA observed no flow from this discharge point on October 8. 1966 at 12:55 p.m.

Sub-area - NIGA-7

Sampling point N10-7 1s a 48 inch pipe located south of Ivy Road. This pipe discharges
i a stream that feeds the Needham Reservoir. The length of pipe in this sub-area is
approximately 29,040 linear feet. Figure 3.37 provides a detailed map of this sub-area. A

photograph of this sampling point is given in Figure 3.38.

Dry Weather Sampling #l

The sampling was conducied on October 8, 1096 at 1:40 pm. There was a flow of
approximately 1.5 gpm discharging from the pipe. (lear water was observed discharging
from the pipe. The laboratory results revealed the following:

« chloride - 130 mg/!

o fluoride - ND

¢ pH-6.80

e conductivity - 600 umhos

e fecal coliform - 900 MPN/100 ml.

Dry Weather Sampling #2

The pipe was re-sampled on October 8, 1996 at 2:40 p.m. BETA revisited the discharge
point later in the day and observed a cloudy pool of water at the discharge location. The
{aboratory results revealed the following:

e chioride - 120 mg/l

o fluoride - ND

e pH-7.30

e conductivity - 580 umhos

e fecal coliform - 90,000 MPN/1 00 ml.

Dry Weather Sampling #3

The pipe was again re-sampled on October 17, 1996 at 2:10 p.m. BETA observed suds at
the outfall consistent with detergent. The sample was taken from the suds area of the
outfall basin. The taboratory results revealed the following:

s chloride - 99 mg/l

e f{luoride - ND

e {ecal coliform - 5,000 MPN/100 ml.

Dry Weather Sampling #4

The pipe was re-sampled on October 18, 1996 at 2:20 p.m. BETA observed some foam
located at the outfall. A flow of approximately twenty (20) gpm was discharging from
the pipe. The laboratory results revealed the following!

e chloride - 110 mg/!

¢ fluoride - ND

e fecal coliform - 1,100 MPN/100 ml.
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Dry Weather Sampling #3

The pipe was re-sampled on November 7, 1996 at 9:30 a.m. The laboratory results
revealed the following:

e fecal coliform - 1,700 MPIN/100 ml.

Manbole Sampling
To help determine if there was a possible illicii connection in the system, BETA began to

sample manholes that feed the discharge point N10A-7. A map 18 provided to show the
locations of the sampling 1 relation to the discharge point. To help define the locations
of flow, BETA opened different marholes 1o determine if a flow was present. The
samples taken from the manholes are discussed below while the dry manholes are only

indicated on the map.

Manbole N10A-7-Tvy Court
This manhole is located at the end of Ivy Road. The sampling location was from a twelve

(12) inch RCP.

Dry Weather Sampling
" The manhole was sampled on October 18, 1996 at 2:35 p.m. Tron bacteria flocculent was
soticed on the wall of the manhole in the area the pipe discharges. A flow of
approximately 0.5 gpm of wrbid water was noticed discharging from the pipe. A large
amount of animal feces and aroundwater were found to be the cause of constant elevated
fecal coliform bacteria {se€ Figure 3.39). No illicit connections Were found during the
television inspection. The laboratory results revealed the following:
e fecal coliform - 9,000 MPN/100 ml.

Dry Weather Sampling

The manhole was re-sampled on November 5, 1996 at 12:00 p.m. A brown flocculent
was noticed at the invert of the discharge pipe. A flow of approximately 0.5 gpm of clear
water was noticed discharging from the pipe. The laboratory results revealed the
following:

¢ fecal coliform - 1,900 MPN/100 ml.

Manhole N10A-7-C1
This manhole is located in a residential home’s backyard south of Wilshire Park. The

manhole had one 42 inch RCP eniering and exiting the structure.

Dry Weather Sampling
The manhole was sampled on October 18, 1996 at 12:15 p.m. The laboratory results

revealed the following!

e chloride - 69 mg/l

e fluonde - ND

e fecal coliform - 1,700 MPN/100 mb.
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Manhole N16A-7-C2
This manhole is located northwest of the intersection of W ilghire Parl and Great Plain
Avenue. Please refer to the attached drawing for the approximate location. The manhole

had one 36 inch RCP entering and exiting the structure.
g

Dry Weather Sampling

. The manhole was sampled from the 36 inch RCP on October 18, 1996 at 12:20 p.m. The
jaboratory results revealed the following:

fecal coliform - 700 MPN/100 mi.

Manbole N10A-7-C3 -
This manhole is localed northwest of the intersection of Wilshire Park and Great Plain

Avenue. Please refer to the attached drawing for the approximate Jocation. The manhole
had one 24 inch RCP (N10A-7-C3), one 42 inch RCP (N10A-7-C4), and one 36 inch
RCP (N10A-7-C5) entering the manhole and one 42 inch RCP exiting the manhole. This
24 inch RCP collects runoff from Beaufort Street.

Dry Weather Sampling
The manhole was sampled from the 24 inch RCP on Wovember 6, 1996 at 11:30 a.m. The

laboratory results revealed the following:
+ chloride - 57 mg/l

e fluoride - ND

o pil-7.14

e conductivity - 390 umhos

e fecal coliform - 300 MPN/100 ml.

Manhole N10A-7-C4 :
This manhole is located northwest of the intersection of Wilshire Park and Great Plain
Avenue. Please refer to the attached drawing for the approximate location. There was
one 24-inch RCP (N10A-7-C3), one 42 inch RCP (N10A-7-C4), and one 36 inch RCP
(N10A-7-C5) entering the manhole and one 42 inch RCP exiting the manhole. This 42
inch RCP collects runoff from Holmes Street.

Dry Weather Sampling :

The marthole was sampled from the 42 inch RCP on November 6, 1996 at 11:30 a.m. The
laboratory results revealed the following:

e chloride - 86 mg/l

o fluoride - ND

« pH-7.19

s conductivity - 360 umhos

e fecal coliform - 170 MPN/100 ml.

NEEDHAM.DEC 50 7 Needham, MA



Meedham Stormwater Report M

Manhole N10A-7-C5

This manhole is located northwest of the intersection of Wilshire Park and Great Plain
Avenue. Please refer 1o the attached drawing for the approximate location. There was
one 24 inch RCP (N 10A-7-C3), one 42 inch RCP (N 10A-7-C4), and one 36 inch RCP
(N10A-7-C5) entering the manhole and one 42 inch RCP exiting the manhole. This 36

inch RCP collects runoff from Waghington Street.

Dry Weather Sampling

The manhole was sampled from the 36 inch RCP on November 6, 1996 at 11:30 am. The
laboratory resuils revealed the following:

e chloride - 73 mg/l

e fluoride - ND

e pl-7.25

e conductivity - 200 umbos

e fecal coliform - 2,200 MPN/100 ml.

Manhole (N10A-7) - Sergeant Street
This manhole is located on Sergeant Street, wesl of Washington Avenue. The

approximate location is shown on the attached map, There was OIE 24-inch RCP
entering and exiting the manhole.

Dry Weather Sampling #l

The manhole was sampled on October 18, 1996 at 3:15 p.m. The laboratory results
revealed the followmg!

¢ chloride - 77 mg/!

¢ fluoride - ND

e fecal coliform - 40 MPN/100 ml.

Manhole (NTOA-T) - Washington Avenue _

This manhole is located at the ‘ntersection of Washington Avenue and Sergeant Sireet.
The approximate location is shown on the attached map. There was one 24 inch RCP and
one twelve (12) inch RCP entering the manhole and one 24 inch RCP exiting the

manhole.

Dry Weather Sampling #1

The manhole was sampled o November 6, 1996 at 10:20 a.m. The laboratory results
revealed the following:

e chloride - 53 mg/l

¢ fluoride - ND

e pH-7.12

e conductivity - 200 umhos

o fecal coliform - 2,400 MPN/100 mil.
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Manhole (N1GA-7) - Wash./GT Plain Street

This manhole is located at the intersection of Washington Avenue and Great Plain Street.
The approximate location is shown on the attached map. There was one 24-inch RCP
and one 18 inch RCP entering the manhole and one 36 inch RCP exiting the manhole.

Dry Weather Sampling #1

The manhole was sampled on November 6, 1996 at 11:15 an. The laboratory results
revealed the following:

« pH-727

e conductivity - 200 umhos

« fecal coliform - 1,400 MPN/100 ml.

Manhole (N10A-7) - Ellicot Street

This manhole is located at the intersection of Ellicot Gireet and Powers Street. The
approximate location is shown on the attached map. The manhole had one 18 inch RCP
and one twelve (12) inch RCP eniering the manhole and one 18 inch RCP exiting the
manhole. '

Dry Weather Sampling !

The manhole was sampled on November 6, 1996 at 10:20 am. The laboratory results
revealed the following:

e chioride - 28 mg/l

e fluoride - 0.21

e pH-73

e conductivity - 200 umhos

e fecal coliform - 1,700 MPN/100 ml

Sub-area - N10A-8

This sampling point is located southwest of Canterbury Lane. The twelve (12) inch RCP
discharges into Adler Brook approximately 2,200 feet from the Charles River (see Figure
3.40). The length of pipe in fhis sub-area is approximately 510 linear feet.

Dry Weather Sampling

The sampling was conducted on October 8, 1996 at 2:45 pm. There was a flow of
approximately one (1) gpm discharging from the pipe. Iron bacteria flocculent was
shundant in the pipe and at the outfall. The laboratory results revealed the following:

s chloride - 75 mg/1

e fluoride - ND

« pH-7.18

e conductivity - 410 umhos

e fecal coliform - 80 MPN/100 ml.
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Sub-area - NIGA-S

This sampling point 18 located cast of Webster Street. The 36 inch RCP discharges to
Alder Brook approximately 3,600 feet from the Charles River. The length of pipe in this
sub-area is approximately 9,960 linear feet. Figure 3.41 provides a detailed map of sub-
area 10A-9. A pholograpb of the outfall is provided 1n Figure 3.42.

Dry Weather Sampling #1

The dry weather sampling, was conducted on October 2, 1996 at 3:00 pm. BETA
observed a flow of three (3) gpm of visually clean waier. The bottom of the discharge
pipe was also noted 10 he relatively clean, with no organic material evident. The
laboratory results revealed the following:

e chloride - 50 mg/l

« fluoride - ND

e fecal coliform - 110 MPN/100 ml.

Dry Weather Sampling #2 :

BETA re-sampled the discharge on October 17, 1996 at 1:50 p.m. The laboratory results
revealed the following:

e fecal coliform - 1,600 MPN/100 ml.

Dry Weather Sampling #3

BETA re-sampled the discharge on November 7, 1996 at 9:40 a.m. The laboratory results
revealed the following:

o fecal coliform - 3,000 MPN/100 ml

Sub-area - NIOA-9A

This sampling point is located east of Webster Street. The 24 inch RCP discharges to
Alder Brook approximately 3,600 feet from the Charles River adjacent to the N10A-9
discharge (see Figures 341 and 3.43). The length of pipe in this sub-area is
approximately 15,600 linear feet. -

Dry Weather Sampling #1

The dry weather sampling was conducted on October 2, 1996 at 3:00 p.m. BETA
observed a flow of ten (10) gpm of visually clean water. A slime layer was noticed on the
bottom of the discharge pipe. The laboratory results revealed the following:

e chlorde - 120 mg/l

e fluoride - ND

e fecal coliform - 160,000 MPN/100 ml.

This elevated level of fecal coliform indicated a possible illicit connection to the storm

drain system.
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Dry Weather Sampling #2

Due to the elevated levels, BETA re-sampled the discharge on October 11, 1996 at 2:20
p.m, The laboratory results revealed the following:

e fecal coliform - 3,000 MPN/I 00 ml.

Dry Weather Sampling #3

A duplicale sample was taken from the discharge on October 11, 1996 at 2:30 p.m. The
|aboratory resulls revealed the following:

e fecal coliform - 3,000 MPN/100 ml

Dry Weather Sampling #4

BETA re-sampled the discharge on October 16, 1996 at 1:00 p.m. A flow of
approximately five (5) gpm was discharging from the pipe. The jaboratory results
revealed the following:

e pH-650

e conductivity - 390 umhos

e fecal coliform - 16,000 MPN/100 ml.

- Dry Weather Sumpling #5

BETA re-sampled the discharge on October 17, 1996 at 1:50 p.m. The laboratory results
revealed the following:

e fecal coliform - 9,000 MPN/100 ml.

Dry Weather Sampling 6

BETA re-sampled the discharge point on October 18, 1996 at 12:00 p.m. The laboratory
results revealed the following:

e chloride - 130 mg/i

¢ fluoride - ND

« fecal coliform - 3,000 MPN/100 ml.

Dry Weather Sampling #7

BETA re-sampled the discharge on November 5, 1996 at 2:30 pm. The laboratory
results revealed the following:

o fecal coliform - 9,000 MPN/100 ml.

Dry Weather Sampling #8
BETA re-sampled the discharge on November 7, 1696 at 9:40 a.m. The laboratory results

revealed the following:
e fecal coliform - 3,000 MPN/100 ml.
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Manhole Sampling
To help determine if there was an illicit connection 1s in the sysiern, BETA began 10

sample manholes thal feed the discharge point N 0A-OA. A map is provided to show the
iocations of the sampling in relation to the discharge point. To help define the locations
of flow, BETA mspected different manholes 10 determine if a flow was present. The
samples taken from the manholes are discussed below. Dry manholes are indicated on

the map.

Manhole N10A-94 - C1
This manhole is located on Webster Street afier the railroad easement. Ove 24 inch RCP
enters and exit the manhole. For the approximate location, refer to the attached map.

Dry Weather Sampling

The manhole flow was sampled on October 18, 1996 at 12:15 p.o. The laboratory resulis
revealed the following:

e chloride - 130 mg/!

e fluoride - ND

e fecal coliform- 5,000 MPN/100 ml.

Manhole N10A-94A - C2
This manhole 18 located on Webster Street after the MTBA railroad easement. One 24

inch RCP and one 15 inch clay pipe enters the manhole and one 24 inch RCP exits the
manhole. For the approximate location, refer to the attached map.

Dry Weather Sampling #1 '

The manhole flow was sampled on October 18, 1996 at 12:20 p.m. The laboratory results
revealed the following:

e fecal coliform - 3,000 MPN/100 ml.

Dry Weather Sampling #2 _

The manhole flow was sampled on November 7, 1996 at 11:00 a.m. The laboratory
results revealed the following:

e chloride - 57 mg/l

¢ fluoride -ND

e fecal coliform - 230 MPN/100 ml.

Manhole N10A-9A - C3 ,
This manhole 18 located on Webster Street before the MTBA rajlroad easement. One 24

inch RCP enters and exit the manhole. For the approximate jocation, refer to Fig. 3.41.

Dry Weather Sampling
The manhole flow was sampled on October 18, 1996 at 12:30 p.m. The laboratory resuits

revealed the following:
e fecal coliform - 16,000 MPN/100 ml.
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wianhole (N16A-9A) - Corner of Howland and Pleasant
This manhole is located al the corner of Howland Gtreel and Pleasant Street. Please refer

{0 the attached map for the approximate location.

Dry Weather Sampling #1

The manhole flow was sampled on October 17, 1996 at 3:00 p.m. The laboratory results
revealed the following:

o chloride - 210 mg/l

« {luoride - ND

e fecal coliform - 110 MPN/100 ml.

Manhole (NLOA-9A) - 90 Norfolk Street

This manhole is located on Norfolk Street in front of #90 Norfoll. Two (2) pipes enter
the manhole. BETA sampled from the twelve (12) inch clay pipe enlering Norfolk Street
from an easement, For the approximate location, refer to the attached map.

Dry Weather Sampling

The manhole flow was sampled on October 18, 1996 at 1350 p.m. A flow of
approximately two (2) gpm was discharging through this pipe. BETA visually observed
the flow to increase while sampling (2 possible indication of flushing). The laboratory
results revealed the following:

e chloride - 160 mg/!

s fluoride - ND

e fecal coliform - 300 MPN/100 ml.

Manhole (N10A-9A) - 302 Warren Street

This manhole is located on Warren Street in Tront #302 Warren. One 24 inch clay pipe,
one 12 inch clay pipe, and one 12 inch RCP enters the marhole and one 24 inch RCP
exits the manhole, BETA sampled from the 12 inch clay pipe. For the approximate
location, refer to the attached map.

Dry Weather Sampling

The manhole was sampled on October 18, 1996 at 1:00 p.m. A flow of approximately
four (4) gpm was discharging through this pipe. Clear water was observed flowing
through the pipes. The laboratory results revealed the following:

 chloride - 120 mg/!

e fluoride - ND

« fecal coliform - 40 MPN/100 mi.
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Gub-area - N10A-9B
This sampling point 18 located east of Webster Sireel. The eight (&) inch asbestos

concrete pipe is a former qub-drain for the sewer line (see Fig. 3.44).

Dry Weather Sampling #1
The sampling was conducted on November 7, 1096 at 10:30 am. There was a flow of
five (5) gpm discharging from the pipe. Brown organic floceulent was noticed at the

outfall which was not visually consister with iron bacteria. The laboralory results
revealed the following:

e chloride - 93 mg/l

e fluoride - ND

¢ pH-598

« conductivity - 420 umhos

« fecal coliform - 24,006 MPN/100 ml.

Dry Weather Sampling #2

A duplicate sample was taken at the outfall on November 7, 1996 at 10:30 am. The
Jaboratory resuits revealed the following:

e fecal coliform - 160,000 MPN/100 ml.

Sub-area - NL1OA-10 ,

This sampling point is located northwest of Sutton Road behind a residence. The twelve
{(12) inch RCP discharges to the Alder Brook approximately 2100 feet from the Charles
River (see Figure 3.45). The length of pipe in this cub-area is approximately 780 linear

feet.

Dry Weather Sampling

The sampling was conducted on Octobet 8, 1996 at 2:22 p.m. There was stagnant waler
in the pipe. The pipe was partially submerged. The laboratory results revealed the
following:

o« pH-6.97

s conductivity - 440 umhos

e fecal coliform - 3,000 MPN/100 ml.

NOTE: Elevated coliform was likely due to upstream discharge of 10A-9A and 10A-9B.

Suh-area - N10A-11
This sampling point is located east of Dedham Avenue. The 42 inch RCP flows 1nto

Alder Brook approximately 2,600 feet from the Charles River (see Figure 3.46). The
length of pipe in this sub-area is approximately 24,960 linear feet.
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Dry Weather Sampling ]

The sampling was conducied on October 2, 1996 at 3:20 p.m. There was a flow of
approximately ten (10) gpm discharging from the pipe. No floatables or discoloration
was noticed in the outfall or discharging pipe. The Jaboratory results revealed the
following:

e chloride - 75 mg/)

e fluoride - ND

e fecal coliform - 80 MPN/100 ml.

Dry Weather Sampling #2

The sampling was conducted on November 14, 1996 al 7:30 a.m. There was a flow of
approximately twenty (20) gpm discharging from the pipe. No floatables or discoloration
was noticed in the outfall or discharging pipe. The lahoratory results revealed the
foilowing:

e chioride - 71 mg/l

¢ fluoride - 0.24 mg/l

+ fecal coliform - ND

Sub-area - N10A-11A :
This sampling point 18 located east of Dedham Avenue. The twelve (12) inch RCP

discharges to Alder Brook approximately 2,500 feel from the Charles River (see Figure
3.47).

Dry Weather Sampling #l

The sampling was conducted on October 8, 1996 at 12:30 p.m. There was a flow of
approximately three (3} gpm discharging from the pipe. Iron bacteria flocculent was
gbundant at the outfall. No discoloration of the water was noticed in the flow from the
outfall. The laboratory results revealed the following:

« chloride - 38 mg/l

o fluoride - ND

e pH-650

« conductivity - 390 umhos

o fecal coliform - 500 MPN/100 mi.

Dry Weather Sampling i

The samipling was conducted on November 135, 1996 at 7.30 a.m. There was a flow of
approximately two (2) gpm discharging from the pipe. Abundant iron bacteria was
noticed at the outfail and in the pipe. The laboratory results revealed the following:

e fecal coliform-ND
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BETA sampled the orange flocculent (iron bacteria) to determine if the material was
possibly a petrolenm by-product or actually an iron compound. The sample was taken on
October 17, 1996 at 1:30 pm.. The laboratory results revealed the following;:

¢ iotal hydrocarbons - ND (detection limit of 1 0 mg/l)

e 1otaliron - 130 mg/l

» iron bacteria test: Positive

Sub-area - N10A-12

This sampling point 18 Jocated east of Canterbury Lane at the end of the cul-de-sac. The
twelve (12) inch RCP discharges into the Alder Brook approximately 2,3 00 feet from the
Charles River (see Figure 3.48). The length of pipe in this sub-area is approximately 210

linear feet.

Dry Weather Sampling

The sampling was conducted on October 8, 1996 at 2:50 p.m. There was a flow of less
than 0.5 gpm discharging from the pipe. An crange flocculent was observed in the pipe
and at the outfall. The laboratory results revealed the following:

¢ chloride - 74 mg/i

e fluoride - ND

e pH-7.15

« conductivity - 390 umhos

e fecal coliform - 23 MPN/100 ml.

Sub-area - N10A-13
This sampling point is located in the middie of a culvert below the street. BETA

observed the discharge point by pulling a manhole cover within George Aggot Road (see
Figure 3.49).

Dry Weather Sampling _

BETA observed no flow from this discharge point on October 8, 1996 at 2:15 p.m.
However, when BETA pulled the manhole cover during the dry weather sampling, an
abundance of animal feces were within the invert of the pipe.

Sub-area - N10A-14
This sampling point is located west of Great Plain Avenue. The 24 inch RCP discharges

{o a stream that fed the Needham Reservoir (see Figure 3.50). The length of pipe in this
sub-area is approximately 180 linear feet.

Dry Weather Sampling
BETA observed no flow from this discharge point on October &, 1996 at 2:55 p.m.

Sub-area - N10A-15
This sampling point is localed west of Great Plain Avenue. The sampling poinl was an

old brick structure that had water flowing out of the ground (see Figure 3.51). Please
refer to the attached photograph log. '
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Dry Weather Sampling

The sampling was conducted on October 8, 1996 at 2:1¢ p.m. There was a flow of
approximately 0.2 gpm discharging from the structure. The water appeared io be
groundwater seeping form the ground. The laboratory resulis revealed the following:

« chloride - 120 mg/!

» fluoride - NI

e pH-6.70

e conductivity - 550 umhos

e fecal coliform - 300 MPN/100 ml.

Sub-area - N10A-16
This sampling point 1s located southwest of Great Plain Avenue. The 21 inch pipe flows

into 2 pond on the Needham Golf Course (see Figure 3.52). The length of pipe in this
qub-area is approximately 3,300 linear feet.

Dry Weather Sampling

The sampling was conducted on November 5, 1996 at 11:30 am. There was a flow of
approximately fifieen (15) gpm discharging from the pipe. No floatables or discoloration
was noted in the outfall or discharging pipe. Laboratory analysis revealed the following:

¢ chloride - 4 mg/l '

e fluoride - ND

. pH-623

¢ conductivity - 450 umhos

e fecal coliform - 500 MPN/100 ml.

Sub-area - N10A-16A
This sampling point is located southwest of Great Plain Avenue, adjacent 1o N10A-16

(see Figure 3.53). The 15 inch pipe flows into 2 pond on the Needham Golf Course.

Dry Weather Sampling
BETA observed no flow from this discharge point on November 5, 1996 at 11:30 a.m.

Sub-area - N10A-17
This sampling point 18 located northwest of Livingston Circle. The twelve (12) inch RCP

pipe discharges inio a backyard which eventual flows into the Needham Reservoir (see
Figure 3.54). The length of pipe n this sub-area is approximately 180 linear feet.

Dry Weather Sampling
BETA observed no flow from this discharge point on November 5, 1996 at 1:10 p.m.

Sub-area - N10A-18

This sampling point 18 located southwest of South Street. The twelve {12) inch PVC pipe
discharges into an adjacent woodlands which eventually discharges to the Charles River
(see Figure 3.55). The length of pipe in this sub-area is approximately 210 linear feet.
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Dry Weather Sampling
BETA observed no flow from this discharge point on November 5, 1996 at 1:20 p.m.

Sub-area - N10A-19
This sampling point 18 located southwest of Great Plain Avenwe. The fifteen (15) inch

PVC pipe discharges mio & woodlands which eventual flows 1nlo the Needham Reservolr
(sec Figure 3.56). The length of pipe in this sub-area is approximately 120 linear feet.

Dry Weather Sampling
BETA observed no flow from this discharge point on November 5, 1996 at 1:25 p.m.

Sub-area - NI0A-20
This sampling point 18 Jocated south Washington Avenue. The length of pipe in this sub-

area is approximately 300 linear feet.

Dry Weather Sampling
BETA observed no flow from this discharge point on November 5, 1996 at 1:45 p.m.

Sub-area - N10A-21
This sampling point 18 located at the intersection of Qouth Street and Dedham Avenue.

The length of pipe in this sub-area is approximately 2,400 linear feet.

Dry Weather Sampling
BETA observed no flow from this discharge point on November 5, 1996 at 1:23 pm.

Sub-area - N10A-22
This sampling point is located in the Department of Public Works parking lot. The

twelve (12) inch PVC pipe discharges into a stream that discharges to the Charles River
(see Figure 3.57).

Dry Weather Sampling

The sampling was conducted on November 6, 1996 at 10:00 am. There was a flow of
approximately 0.5 gpm discharging from the pipe. No floatables or discoloration was
noticed in the outfall or discharging pipe. Iron hacteria flocculent was observed on the
bottom of the pipe. The laboratory results revealed the following:

e chloride - 410 mg/l

o fluoride - 0.23 mg/l

» pH-6.55 ,

e conductivity - 410 umhos

e fecal coliform - ND MPN/100 ml.

Sub-area - N10A-23
This sampling point is located south of Dedham Avenue. The twelve (12) inch RCP pipe
discharges into the Charles River (see Figure 3.58).
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Dry Weather Sampling
The sampling was conducted from the submerged pipe on November 6, 1996 at 2:00 p.m.
There was a slagnant water inside the pipe. The iaboratory results revealed the following:

e fecal coliform - 130 MPN/T00 ml.

Stream Sampling

The streams surrounding the Needham Reservoir (refer Lo Figure 3.28) were sampled 1o

determine if the reservoir was providing a sufficient holding time for the fecal coliform to

die off. The laboratory results included the following:

¢ Stream #2 (downstream of Needham Reservoir and N10A-9A) had fecal coltiform of
130 MPN/100 ml.

e Stream #3 (downstrearn of Needham Reservoir) had fecal coliform of 80 MPN/100
mt.

e Stream #4 (downstream of N10A-9A) had fecal coliform of 500 MPN/100 ml.

o Stream #5 (downstream of N10A-5) had fecal coliform of 220 MPN/100 ml.

« Stream #6 (downstream of N10A-7) had fecal coliform of 1,300 MPN/100 ml.

Table 3.5 summarizes the dry weather sampling locations and results.

Table 3.5 Summary of Dry Weather Sampling for N10A

Sampling Sampling Location Pipe Size Flow Date Time [Chionde | Fluoride | Fecal Coliform
Location # (in.)-Material}  (gpm) {malh) (mgf}) Bacteria
(MPN/100 mi)
N10A
N10A-1 West of Green Street 24-RCP Dry 10/8/96 | 13:20| NA NA MNA
N10A-1A West of Green Street 12-RCP Dry 10/8/96 {13:20] NA NA NA
N10A-1B West of Green Strest 12-RCP 2 10/8/86 112:2001 130 | ND 3,000
NA10A-2 | South of Great Plain Avenue NS Dry 11/5/96 | 13:28] NA NA NA
N10A-3 DPW Parking Lot 12-RCP Dry 10/8/95 | 13:30] NA NA NA
N10A4 Dedham Avenue 12-RCP Dry 11/5/96 [ 13:35) NA NA NA
N10A-5 West DfN?:?;Sam Athietic | 48-RCP 10 10/8/96 |12:4B) 78 ND 80
s
N10A-5 West of N!e:?dig:m Afnletic | 48-RCP 16 11/14/96| 7:25 86 ND 60
[=]
N10A-5A Dedham Golf Course 36-RCF 3 10/8/95 {12:40| 120 ND 170
N10A-6 Northwest of Harris Avenue | 24-RCP Dry 10/8/96 |12:55| NA NA NA
N10A-7 South of tvy Road 48-RCP 15 1048/968 |13.401 130 ND 900
N10A-7 South of ivy Road 48-RCP 16 10/8/96 |14:40| 120 ND 90,000 ]
N10A-7 South of lvy Road 48-RCFP NS |10/17/96|14:10] 98 ND 5,000
N10A-7 South of lvy Road 48-RCP 20 10/18/95(14:20] 110 ND 1,100
N10A-7 South of ivy Road 48-RCP NS 11/7/95 | 9:30 NS NS 1,700
N1DA-T vy fvy Road 12-RCP 05 |10/18/96(14:35| NS NS 9,000
Road
N10A-T -lvy tvy Road 12-RCP 0.5 11/5/96 {12:00| NS NS 1,900
Road
N10A-7-C1 South of Wilshire Park 42-RCP NS |10/18/96]|12:15] 69 ND 1,700
N10A-7-C2 Graat Flain Avenue 36-RCPF NS 10/18/96112:20| NS NS 700
'N10A7-C3|  Great Plain Avenue 24-RCP 5 [ 11/6/86 |11:30] 57 ND 300
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N10A-7-C4 Great Plain Avenue 42-RCP 25 11/6/96 {11:30) B6 ND 170
N10A-7-C5 Great Plain Avenue 36-RCP 5 11/6/96 |11:300 7 ND 2,200
N10A-T- Beaufort Street NS DRY |11/18/96115:00 NA NA hA

Beauiorl
N10A-T- Elizot Street 16-RCP 20 11/6/96 {10:20; 28 D.21 1,700
Eflicot
N10A-T- Gresnwood Avenue NS DRY | 11/6/96 | 940 NA NA MNA
Greenwood
N10A-T- Comer of Washington and | 36-RCP NS 11/6/96 |11:15] NS NS 1,400
Wash/GT. Plain Greal Piain Avenue
N10A-T- Washington Avenue 24-RCP 5 11/6/06 |10:200 53 ND 2,400
Washingion
N10A-7- Washington Avenue NS DRY | 11/6/95 [10:30] HNA NA NA
Washington #2
N10A-7- Sergeant Streel 24-RCP NS 10/18/96|15:15) 77 ND 40
Seargent St
N10A-7- Woadlawn Avenue NS DRY | 11/6/86 | 3:30 | NA NA NA
Woodlawn
N10A§ | Souliwest of Canterbury | 12-RGP 1 10/8/96 |14:45| 75 ND 80
ane
N10A-9 East of Webster Slreet 36-RCP 3 10/2/96 (15:00) 50 ND 110
N10A-9 East of Websier Street 36-RCP NS 10/17/86113:80] NS NS 1,600
N10A-9 East of Webster Street 36-RCP NS 11/7/96 1 940 | NS NS 3,000
N10A-9A East of Webster Streel 24-RCP 10 10/2/96 | 15:00F 120 ND 160,000
N10A-8A East of Webster Street 24-RCP NS 10/11/96|14:20) NS NS 3,000
N10DA-9A East of Webster Street 24-RCP NS 10/11/96114:30] NS NS 3,000
N10A-8A Easl of Webster Sireet 24-RCP 5 10/16/95|12:00| NS NS 16,000
N10A-8A East of Webster Street 24-RCP NS 10/17/86] 1250 NS NS 2,000
N10A-SA Easl of Websler Street 24-RCP NS |10/18/96112:001 130 ND 3,000
N10A-98 | EastofWebster Street 24-RCP NS 11/5/06 |14:305 NG NS 9,000
N10A-9A East of Webster Strest 24-RCP NS 19/7196 | ©40 | NS NS 3,000
N10A-9A- Webster Street 24-RCP NS |10/18/98|12:18] 130 ND 5,000
Cc1
N1DA-SA- Webster Street 15-CLAY NS 10/18/96112:20 NS NS 3,000
C2
N10A-SA- Webster Strest 15-CLAY NS 14/7/96 (11:00; 57 ND 230
C2 .
N10A-9A- Webster Street 14-RCP NS 10/18/95112:30| NS NS 16,000
C3
N10A-9A- Webster Streat NS DRY [10/18/96111:307 NA NA NA
C4
N10A-SA- Cormer of Howland and NS NS [10/17/98{15:00, 210 ND 110
Corner of Pleasant
Hewland and
Pleasant
N10A-9A-90 80 Norfolk Streel 12-CLAY 2 10/18/96113:50] 160 ND 300
Norfolk St.
N10A-9A- 302 Warren Strest 12-CLAY 4 10/18/9613:00) 120 ND 40
302 Warren St
N10A-9B | Northeast of Webster Street 8-AC 5 11/7/96 110:30] 93 ND 24,600
N10A-9B | Northeast of Websler Stieet B-AC 5 11/7/96 |10:30] NS NS 160,000
N10A-10 Northwest of Sufton Road | 12-RCP NS 10/8/96 |14:22] N3 NS 3,000
N10A-11 East of Dedhamn Avenue 42-RCP 10 10/2/96 115201 75 ND 80
N10A-11 East of Dedham Avenue 42-RCP 20 11/14/961 7:30 71 0.24 ND
N10A-114 | Eastof Dedham Avenue 12-RCF 3 10/8/96 112:30| 38 ND 500
N1DA-11A | Eastof Dedham Avenue 12-RCP 2 11/15/861 7:30 NS NS ND
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