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Mr. Raymond Smedberg, P.E.
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Dear Sirs:

Subject: New Haven LTCP Project

Task 3 - Monitoring Program
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.54 Staniford Strest

10th Floor
Beston, MA.

021142517

Tel 517.523.2260
Fax 617.723.9036

Attached for your review and comment is a draft of Technical Memorandum #5. This
memorandum documernits the approach thit was used to identify data needs, gather

existing data, and collect needed data through a flow /rain monitoring program. It includes

an analysis of the collected data and overflow statistics as well as a description of the data
library that has been built to support hydraulic model calibration. We would appreciate

receiving your comments or suggestions by April 17, 1998. Please also pass the memo-along
te Henry, Bill Root, and Bill Idarola for their comments.

Sincerely,
CH2M HILL

7 Wi
%{5 ’?_ el ;’{/’Z :t.. {Jzy
Perrin Bowling/ BOS =~

Task Manager

cc: Cliff Bowers/CH2M HILL
Peter von Zweck/CH2M HILL
Tom Ryan/ADS
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Introduction

The Long-Term CSO Control Project has been established for the purpose of reevaluating
the current sewer separation approach to controlling combined sewer overflows. Specific
project goals include

e reducing the overall cost of constructing CS0 contrals,

» producing documents required for CSO related issues described in the WPCA's existing
NPDES permit, and

. p‘rodu_ci:_{g a long-term CSO. Control Plan which is consistent with the EPA’s guidance
document.

The project includes development of a computer model to simulate hydrologic and
hydraulic conditions in the drainage areas and sewer system of New Haven. I order for
the model to provide a realistic simulation, it must be calibrated with flow and rain data.
obtained within the study area. Task 3 of the project was designed to support calibration of
the model and evaluation of receiving water impacts through the collection and
management of data. '

The scope of this task was threefold and is depicted in the following figure: identifying
data requiremerits, gathering and reviewing available data, and conducting a. monitoring
program to provide data where gaps existed.

—|— Total Data Needs I
— Available Data '

Data To Be Collected I

At the beginning of this task, a meeting was held to identify data needs and discuss existing
data. The meeting is documented by minutes which were provided with a previous.
submittal, TM#4, as well as the presentation slides used during the meeting. This technical
memorandum (TM#5) documents the existing data and the process of collecting
supplemental data. Existing data are identified and described in the next section, followed
by an extensive description of the monitoring program that was undertaken and an
evaluation of the data obtained. Data management and the library that archives the
database are highlighted near the end of the document. Finally, conclusions are presented,
including a correlation of overflow statistics with rain events.

BUSTMBV3.DCC. 5



Existing Data

This section of the technical memorandum documents sources of flow and precipitation
data external to the project. It describes sites which have been monitored, installation dates,
and data formats. Unless otherwise specified, all data are in electronic format.

Flow, Depth, and Velocity Data

Depth, velocity, and flow measurements at 15-mihute timesteps were obtained for 12
locations on the boundaries of the City of New Haven (where inflow from neighboring
communities enters the city). At 10 of the sites, data are available from January 1996
through December 1997. The other two sites have fewer data, one from September 1996
to December 1997 and the other for January through December 1997. (Source: ADS
Environmental Services, Inc., No Date)

Short-term (21-day) records of depth, velocity, and flow at 15-minute timesteps were
acquired for 7 locations in eastern New Haven (near and in Fair Haven). These data

were taken during Match and April of 1997 to examine flooding problems associated
with the James Street Siphon. (Source: ADS Environmental Services, Inc., 1997)

A one-month study from 11/6/97 to 12/5/97 that obtained flow, velocity, and depth
measurements was performed along the Wooster Street Interceptor at Wallace Street.
The report provides hard copy tables of data at hourly and 10-minute irtervals. (Source:
City of New Haven from New England Pipe Cleaning Company, 1997}

Flow Data

BO&TMSYA.CoC

Daily effluent flows from the East Shore Water Pollution Aba’temel'nt Facility (WPAF)
are available from January 1993 through May 1997. (Source: Water Pollution Control
Authority, No Date)

Bi-monthly pumping station throughput is available for July 1996 to June 1997 at the
Welton Street, Park Street, Arch Street, and Brookside Pumping Stations. (Source: Water
Pollution Control Authority, No Date)

Flows through the Boulevard, East Street, and East Shore pumping stations and the
WPAE effluent flow are available in hourly increments for 1996 and 1997 except June
through August of 1997 and some missing days throughout the data set. These data
were handwritten on paper and have been entered into an electronic database for
inclusion in the data library. (Source: Water Pollution Control Authority, No Date)



Rainfall Data

o Rainfall depth from a gauge at the East Shore WPAF Was__obtained in half-hour
increments from July 1994 through May 1997. (Source: Water Pollution Control Authority,
No Date)

» Rainfall records for six Regional Water Authority gauges near the city were obtained in
15-minute intervals. At three of the gauges, data were available from January 1996
through June 1997. The remammg three gauges collected data from January through
June 1997. One of the gauges is quite near the city boundary, and most are within 2
miles. The furthest gauge is within 10 miles of the city. (Source: South Central
Connecticut Regional Water Authority, No Date)

¢ Long-terin rainfall records for two USGS stations near the study area (Tweed Airport
and Lake Saltonstall) were acquired as daily rainfall depths for May 1948 through May
1969 and April 1978 through December 1995 for Tweed and Saltonstall, respectively.
The Lake Saltonstall data set is missing a large amount of data. Hourly records also
were obtained for January 1991 through December 1995 for the Lake Saltonstall station.
(Source: EarthInfo, Inc., 1996)

* Along-term rainfall record from the USGS gauge at Hartford's Bradley Airport was
available from 1954 to 1994 in hourly increments. (Source: EarthInfo, Inc., 1996)

Figure 1 shows a map identifying the gauges that are listed above, with the exception of the
rain gauge in Hartford. Figure 2 is a chart which provides the duration of records for the
various data sets.

Long-term rainfall data from a variety of gauges are helpful for identifying spatial,
temporal, and seasonal variations and trends, as well as for estimating recurrence intervals
of storms with varying depths and intensities. Flows from the Water Pollution Abatement
Facility are useful for determining how quickly the sewer system returns to normal flow
patterns after a storm, seasonal trends such as groundwater infiltration, and diurnal flow
patterns. Flows at points throughouit the system including the city boundaries and pump
stations can provide pictures of smaller portions of the system. These data provide critical
information needed to understand New Haven’s sewer system and develop and calibrate a
hydraulic model. By undertaking a flow and rain monitoring program, additional data
about flows in the system, overflows at regulating structures, and rain throughout New
Haven could be supplied to meet the data needs that had previously been identified. The
rhonitoring program is described in the next section.

BOS/TMEY3.00€ 7
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Data Collection Program

Introduction

To supplement the data already obtained, and to meet the needs of the model development
task, a data collection/menitoring program was included in the project. The program was
approximately 90 days in length, between September 12 and December 16, 1997.

Specific goals of the monitoring program included determining volume, frequency, and
duration of C50s throughout New Haven, and obtaining flow measurements from small
service areas with characteristics representative of those found throughout the study area,
including:

s combined sewer areas,

o separated sewer areas without roof leader connections (Oﬂgi-nally built separated; these
areas will be referred to as “separated”), and

o separated sewer areas with roof leader connections (originally built combined; these
areas will be referred to as “partially separated”).

The sites selected for monitoring these areas included drainage basins of a range of sizes (30
to 100 acres) and were representative of land uses found throughout the study area to allow
extension of the measurements to other, similar areas durmg model calibration.

Generally, the more data available for use in calibrating a model, the better. However, data
needs always must be balanced with limited resources. available for acquisition. An
extensive amount of consideration went into deciding where to locate the flow meters, and
details are provided in the section below. This technical memorandum is a companion fo
TM #4 (CH2M HILL, 1997) and the two-volume final réport by ADS (1998}, to which the
reader is referred for further information.

Flow Meters

A meeting was held in July to address issues such as data needs, seasohal impacts on
monitoring, sampling and recording timesteps, and the nurriber of meters required to obtain
reliable data at a site. Arother meeting took place in August to discuss admiinistrative and
technical issues and to finalize the meter locations. Several complicating issues such as lack
of access to overflow weirs and low flow velocities were raised at this meeting, so further
investigation of site sketches, photos, and city maps was undertaken before locations were
finalized. Once site surveys were performed by ADS, a few of the sites had to be relocated.
due to poor menitoring conditions such as sediment or turbulence.

In a few parts of New Haven, sewer separation projects were under design and construction
was imminent. The areas included Livingston Street; Orange Street Phase II; Orange,
Bishop, and Clinton; Humphrey Street; Wooster Square; and Elm Haven. It had been

BOSTMSVI.00C 10



decided that these areas were to be included in the hydraulic model as separated areas.
Because monitoring occurred while these areas were still served by combined sewers, only
one of the overflow regulators (#010) impacted by the ongoing projects was monitored.
These measurements can now serve as a “before” picture of the combined system that can
potentially be paired with an *after” picture once separation has been completed.

At many of the flow-monitoring sites; a single meter was installed in 2 manner which
allowed direct measurement of the flows in the interceptor and indirect measurement of the
volume, frequency, and duration of overflows. However, at some sites such a configuration
was niot possible, and one type of measurement had to be chosen over the ether or two
meters were installed. Tables 1 and 2 provide details about the locations of the 23 overflow-
and 7 inflow monitoring sites, respectively, and indicate what type of data was collected at

each site. Table 2 also presents the approximate sewershed acreage contributing to the
inflow meters and the primary land uses in the basins. The 7 inflow meters included 3 in
separated sewer areas, 2 in partially separated sewer areas with roof leader connections;
and 2 in combined sewer.areas. The site sheets created by ADS, which give information
about each installation and site conditions, are given in Appendix A.

Table 1. Qverflow Moniitoring Locations

Flow NPDES Monitoring Locatlon Data Type-
Meter Aegulator
Number Number
M2 002 E.T. Grasso Bivd @ Lamberton St Interceptor, overtiow
M3 003 E.T. Grazso Blvd @ Orange Ave Intarceptor, overflow
M4 004 ET. Grasso Bivd @ Legion Ave Interceptor, overflow
M5a 005 E.T. Grasso Blvd @ Detby St (combined sewer})  Local inflow {combinad)
M5b 005 E.T. Grasso Blvd @ Derby St (overtiow pipe) Overflow
Mé 006 Whalley Ave @ Fitch St Interceptor, overfiow
M8 008 Munson St @ Orchard St Interceptor, overflow
Ma 003 ‘Grand Ave @ James St Interceptor, overflow
M10 010 East St @ 1-91 Interceptor, overflow
M1da 014 Trumbull St @ Orange St {combined sewer) Interceptor, overflow
M14b 014 Trumbull S5t @ Crange St (storm sewer) Storm sewer, overflow
M15a 015 James Street Siphon (combined sewsr) intercaptor
M15b 015 James Street Siphon {overfiow pipe) Overflow
M186 016 Poplar St @ River St Overflow
M18 018 Lombard St @ N. Front St Local inflow {combined),
: overflow

M19a ot1g Pine St @ N. Front 5t (combined sewer) Interceptor, overflow.
M1Sh 019 Pine St @ N. Front St (overflow pipe) Overflow
M20 020 Quinnipiac Ave @ Cliflon St Inferceptor, overflow
M21 021 East St Purip Station Interceptor, overflow
M22 022 Allen Place- Interceptor, overflow
M24 024 Boulevard Pump Station @ Sea Street Interceptor, overflow
M25a 025 Union Ave Pump Station Overflow
M25b Temple St @ George 5t Interceptor, overflow

BOSATMEV.DAC
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Table 2. inflow Monitoring Locations

Flow Approx. Meonitoring Location Data Type and Land-Use
Meter Acreage Type
Number
81 100 Lowin Ave south of Fountain St Separated / residential
82 30 Anthony St south of Whalley Ave: Separated / residential
53 49 Chapel St-east of Alden Ave Separated / residential
RL1 3 Division St east of Winchester Ave Beparated with roof lgader
‘connactions / residential
RL2 36 State St northeast of George St Separated with roof leader
connhections / commeroial,
residential
C1 T 88 Poplar St south ‘of Grainid Ave Combined / resideéntial,
commearcial, cametery
€2 37 Orchard St between Davenport and Sylvan Combined / residential,
commercial

ADS measured depths and velocities and then used these data to calculate flow rates.
Measurements were taken at 5-minute intervals. Depths were measured using both
ultrasonic and pressure depth meters, while velocities were obtained from a D()pplei'
velocity sensor. Flow rates were typically calculated by ADS using the continuity equation.
During certain periods when velocity data were poor or unavailable (for instance, due to
debris collected on the meter), an empirical relationship between depth and velocity was
used to génerate synthetic velocities. More.information is provided below in the discussion
-about quality control of data.

Figure 3 provides a map showing the approximate metering location for each of the flow
meters and rain gauges. (Figure 4, displayed in the Quality Conirol of Data section later,
provides a system schematic for additional information.)

Rain Gauges

Four rain gauges were installed in secure areas throughout New Haven. Since the flow
data are to be used to calibrate models that estimate flow based on precipitation input; it
was critical to obtain rainfall data during the same period that flow monitoring occurred.
The gauges were installed much closer to the monitoring sites than existing long-term rain
gauges. Table 3 describes the locations of the four rain gauges, and they are displayed in
Figure 3 along with the flow meter locations.

Rainfall data were tecorded in increments of hundredths of an inch {0.01 in) at each of the
gauges at 5-minute intervals throughout the project. For further information, the final
report by ADS can be consulted (ADS, 1998).

BOS/TMEV3.DEC 12
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Table 3. Rain Gauge Locations

Rain Gauge Site Location

ID Number
RG1 Edgewood School West Rock Ave and Edgewood Ave
RG2 Boulevard Pump Station Sea St and S. Water St
RG3 Albgrius Magnus College Huntington St and Winhchestor Ave’
RG4 Police Substation 295 Blatchley Ave

Quality Control of Data

Once the data were gathered, they were tested by several different methods to ensure good
quality of the data. These tests included checks for completeness, continuity, and reliability.
For further referenice and graphs, data tables, meter information, and field procedures, the
reader is referred to ADS' report (1998).

Completeness check

The completeness check was designed to identify data gaps and periods with questionable
or unusable data. Typically, flow rates were calculated by ADS using the continuity
equation in concert with depth and velocity measurements, However, sometimes
measurements were missing due to the existénce of debris, grease, condensation in the
ultrasonic erystals, or other unusual conditions at the monitoring site. ADS determined a
relationship between depth and velocity at'each site (using a program called Curvefit) that

could be used to generate synthetic velocities for given depth data when velocity data were
missing (ADS, 1998).

Table 4 shows the percentage of records that are missing from the database for depth, flow,
and velocity. It also indicates the percentage of records. which cannot be used for model
calibration because of a variety of reasons or which should be used only with caution due to
tidal influence. For the sites where data problems existed, a flag was put in the database
next to each problematic record indicating that it should not be used for calibration (“INFC"”)
or was tidally influenced (“TID”). Examples of reasons for designating records as “NFC”
are blockages due to root obstructions and backwater due to mechanical failure of a system
component such as a bar rack. The next-to-last column of Table 4 indicates for which sites
the Curvefit program was-used intermittently by ADS to generate velocities. A brief
explanation of the problems W1th the data is given in the Comments column of Table 4 and
then later in the Relizbility Check section.

At Site C1, the large amount of missing data appears to have been caused by the use of the
wrong timestep for most of September, as data were obtained at 15-minute increments
iristead of 5-minute increments. The problem was remedied on September 29.

BOSITMSV,DOE. 14



Table 4. Results of Completeness Check

Percentage of Records
Meter Without Without ‘Without Marked Marked Curvefit Comments
Depth Flow Velacity NEC* TID*™  used?**
M2 1.3% 1.3% 1.3% 0% 0% Yes
M3 B1% 0.1% 0.1% 0% 0%. Yes
M4 0.1% 0.2% 0.2% 0% 0% Yes
M5a 0.8% 1.1% 1.1% 0% 0%
M5b 0.8% 0.8% 0.8% 0% 0%
M6 0.0% 0.3% 0.8% 0% 0% Yes
Ma 0.2% 1.1% 1.1% 0% 0% Yes
Mg 1.2% 4.2% 4,2%. 0% 19%. yes Tidal Influence
M10 0.1% 0.6% 0.6% 0% 0% yes
M1da 0.1% 0.2%. 0.2% 0% 0%
M1i4b 0.2% 0.2% 0.0% 0% 0%.
Mi5a 0.8% 1.2% 0.5% 4% 14%: Bar rack failure, tidal influence
M15b 0.1% 0.1% 0.1% 20% 11% Bar rack faiture, tidal influence
M16 3.9% 3.9% 3.9% 0% 0%
Mi8 0.9% 1.0% 1.0% 13% 0% Possible blockage
Mi%a 0.1% 0.1% 0.1% 0% 0% yos
Migh 0.1% 0.1% 0.0% 0% 0%
M20 0.1% 0.3% 0.3% 0% 0%
M21 0.2% 0.4% 0.6% 0% 2% yes Tidal influsnce
M22 1.0% 1.0% 1.0%. 17% 0% yes  Possible blockage
M24 0.3% 0.4% 0.2%. 0% 0%
M25a 0.1% 0.1% 0.1% 0% 33% Tidal influgnce
M25b 0.8% 0.4% 0.1% 0% 0%
1 12.6% i2.6% 12.6%. 9% 0% yes Possible blockage
c2 01%  0.4% 0.4% 0% 0% yes
RL1 1.0% 11% 0.9% 0% 0%
RL2 0.0% 0.1% 0:1% 0% 0%
81 0.2% 3.1% 3.0% §7% 0% Possible blockage
s2 0.8% 0.9% 0.8% 0% 0%
53 1.1% 1.3% 0.3%. 28% 0% Possible blockage
RG1 0.03% 0% 0%
RG2 0.05% 0% 0%
RG3 0.10% 0% 0%
RG4 0.12% 0% 0%

* Records were flagged in the database as "NFG" when they were not to be used for calibration. Such a
designation could occur due to a blockage in the line or some other cause of bad data,

** Records were flagged as “TID" when they were to be used for calibration onily with caution, due to tidai

influence of the data.

*** ADS used the Curvefit program (when possible) when velocities were unavailable. See text for more
informatton.

BosiM5YE.000
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Continuity check

Balance Throughout the System

In order to ensure that the quantities being measured by the meters balanced, a check of
continuity between meters within the system was made. A similar check was performed by
ADS before they submitted their final report.

Average flows at each monitoring location were computed for the entire monitoring period
and for a relatively dry period of six days from October 3-8, 1997 (0.06 in of rain was
measured on October 5). Figure 4 shows a schematic of the flow monitering network
courtesy of ADS, with the average flows for the October period given next to each meter on
the schematic (refer to Tables 1 and 2 for exact meter locations). Averages were calculated
based on the five-minute measuring intervals and alse by using hourly flows. For all
meters the two types of averages were within 0.04 mgd. Figure 4 also shows flows
measured by the meters at two of the larger pump stations (East Street and Boulevard) by
the WPCA for the same October petied. These values will be discussed in the next section.

One significant discontinuity was discovered by ADS. Throughout the project, the average
flow rate measured by M2 (Boulevard and Lamberton) was 0.93 mgd lower than that
indicated by M3 (Boulevard and Orange Ave), although M2 was downstream and should
therefore have registered a higher flow rate. This imbalance was thoroughly investigated
by ADS personnel in the field, who took a new set of precise pipe measurements (to
caleulate cross-sectional area), examined evety manhole in the approximately 3800 ft
between the two sites, and spoke to personnel within the City. A letter from ADS
describing the situation and providing field calibration data is given in Appendix B. The
discontinuity is still under investigation. ADS plans to remeasure the ¢ross-sections at the
two sites with smaller increments as well as taking some instantaneous depth and velocity
readings. When the issue is resolved, it will be addressed by an addendum to this technical
memorandum.

Comparison of Data at Pump Stations

Another check involved comparing data from the two meters mstalled just upstream (in the
diversion chambers) of the East Street and Boulevard Pump Stations and the WPCA flow
records from the pump stations. The WPCA records hourly flow measurements on
handwritten logs. Average flows for the October period were calculated from the WPCA
records, and a comparison with those averages was made by using the totalizer values
given on the logs. Table 5 shows the pertinent averages for comparisor.

Table 5. Confinuity Check of Pump Station Data (migd)

Boulevard East Street
Average Type ADS WPCA ADS WPCA
Meter M24 Pump Station Meter M21 “Pump Station
5-minute 9.96 1132
Hourly 8.97 6.68 11.28 10.46
Totalizet 6.70 9.98

BOSTM5Y3.00C 16
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It can be seen from the table that the numbers compare fairly well for the East Street Pump
Station (ESPS). Although the hourly and totalizer averages for the ESPS show some
discrepancy; the ADS values are within 8-13% of the WPCA flows, which indicates a fairly
good agreement. However, the Boulevard Pump Station (BPS) comparison shows a large
discrepancy, with the ADS data almost 50% higher than the BPS numbers. This discrepancy
is under investigation to determine the cause. The mag meters at the BPS are scheduled for
annual calibrations this month (March). Once the results of the calibrations have been
received, a draw-down test of the pumps may be conducted to provide further information.
As with the previous discrepzancy, this issue will be addiessed by an addendum to this’
technical memorandum once it is resolved.

Reliability check

Velocity vs. Depth Scatter Plots

In order to test the reliability of the data, depths and velocities were graphed for each site.
Scatter plots were created to examine the spread of the data and confirm that they lie within
reasonable limits. In general, the dry-weather flow data at the sites lay within a well-
defined range that showed the diurnal variation of flows. When many different sites were
compared, problems that occurred during the monitoring period were pinpointed and wet-
weathier flows became obvious. Figure 5 shows an example of a scatter plot at Site M4
(NPDES 004). The graph shows the relationship between instantanecus depth.and velocity
at hourly increments throughout the monitoring period. The plot indicates significant
depths, such as the height of weirs (there are three weirs at this site), the pipe crown, and
the silt level measured.in the pipe. Also included is a vertical lirie-at a velocity of 2.0 fps,
which is generally considered to be the velocity needed for self-cleansing in a pipe. As can
be seen in Figure 5, the bulk of the flows are at velocities slower than 2.0 fps. Wei-weather
influence is seen to the upper right of the plot where there are fewer data points. Also
indicated are two data points which occurred during a significant storm on QOctober 31, 1997
(volume of a 3.5-month storm, peak 1-hour intensity of almost a 1-month storm). (Since the
moenitoring program, the two lower weirs at Site (04 have been raised to the level of the
highest weir to combat dry-weather overflow problems.) Hourly plots for all of the
monitoring sites-are presented in Appendix C. On some of these plots, mean high tide
and/or mean sea level are also included for reference.

Several sites were discovered to have had conditions which prohibit or caution the use of
some data for calibration of the model. A brief description of the problems encountered is
given below. Refer to Appendix C for the scatter plots at these sites.

Meter M9 (NPDES 009, Grand Ave @ James St)

The regulator is known to have tidal influence if the tide gate downstream at Site 015 is not
working properly. The data indicate that a problem occurred with the tide gate towards the.
end of September, and spring tidal influence is seen for the duration of the project. The
periods of influence included 10/14-10/20, 11/12-11/16, and 12/11- -12/14, and caution is
needed when using data from these periods for model calibration,

Meter M15 (NPDES 015, James St Siphon)

The regulator site is at a very low elevation, with the weir below the mean high tide
elevation. There was apparent tidal influence during spring tides, despite the presence of a
tide gate at the outfall. In addition, a mechanical failure of the bar rack leading to the
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siphon occurred during October, causing a dry-weather overflow. Backwater from the
failure combined with tidal influence prevents the data from 10/11 to 10/29 from being
used for calibration. Tidally-influeniced data periods that can be used with caution for
calibration include 9/17-9/20, 11/14-11/16, and 12/11-12 /14,

Meter M18 (NPDES 018, Lombard St @ N. Front St)
High depths and low velocities, possibly indicating backwater from a downstream

blockage, began on December 5 and continued through the end of monitoring on December
16.

Meter M21 (NPDES 021, East St Pump Station)

This site appears to be affected by spring tides. Data periods that were flagged to be used
with caution during calibration include 9/12-9/21, 10/13-10/21, 11/12-11/16, and 12/9-
12/16.

Meter M22 (NPDES 022, Allen Place)

High depths and low velocities apparent at the beginning of the project, from September 12
to 27, are possibly dueto a blockage. Though the depth and velocity are more variant at
this site than at others due to the nature of the flows (primarily highway drainage, with a
small sanitary contribution from a nearby school), when compared to the data for the rest of
the period, the data appear suspéct.

Meter M25a (NPDES 025, Union St and State St)

This site appears to receive tidal inflow during spring tides. Periods that are to be used
with caution during calibration include 9/12-9/20, 10/12-10/21, 11/12-11/16, and 12/9-
12/16. It also appears from the data that this site receives inflow from the storm sewer (to
which flow would be discharged in the event of an overflow). The configuration of the site
allows flow to seep through weepholes at the bottom of the overflow pipe. The scatter plot
shows influence from both wet-weather and tides at a range of velocities. More information
about this site is given later in the Overflow Statistics section.

Meter C1 (Poplar St south of Grand Ave)
A probable blockage occurred in this combined sewer before the begmrung of monitoring
and continued until a rain event on September 2{).

Meter S1 (Lowin Ave south of Fountain St)

This site was reported to have excessive silt and grease problems throughout the
monitoring period. About October 23, depth began to increase and velocity began to

decrease, indicating a possible, blockage that continued for the duration of the monitoring

program.

Meter S3 (Chapel St east of Alden Ave)
An apparent blockage occurred between September 20 and Octeber 16 in this 12” diameter
separated sewer which services a primarily residential area. -
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Precipitation

Comparison of Volumes with Previous Years

Though the monitoring program had a dry start, the overall volume of precipitation during
the program turned out to be average: about 38 storms occurred, with a cumulative volume
of 10 inches. This volume is an average amount for the autumn period when monitoring
occurred. Figure 6 shows cumulative precipitation for the period of the monitoring
program (September 12 through December 16) for 30 years. Data were obtained from two
long-term USGS gauges: between 1948 and 1968 at Tweed Airport and between 1978 and
1995 at Lake Saltonstall. The latter data set was missing significant portions of its record,
and years that did not have complete data sets were not included in this analysis. The
rainfall (averaged over the four rain gauges) during the monitoring period in 1997 was 18"
in the ranking (1 = greatest depth of rain) when compared to the 29 years that had complete
data from the two USGS gauges. Table 6 provides a similar comparison that is separated
into months. More years of data could be included in the monthly analysis because of
sporadic data availability. As the table shows, October and November ranked 9" and 10"
out of 40, respectively, while the pertinent portions of September and December were
much drier, ranking at 30" and 28", respectively.

Table 6. Precipitation Volume Comparison By Month

Rank Sep 12-30 October November Dec 1-16

Year Rain(in) Year Rain (in) Year Rain (in) Year Rain (in)

1 1960 73 1955 10.1 1963 8.6 1953 4.8
2 1966 45 1990 7.9 1951 7.8 1968 4.4
3 1956 3.4 1959 7.4 1983 6.8 1956 4.1
4 1993 3.3 1958 6.6 1968 6.6 1957 3.5
5 1995 3.2 1983 56 1955 5.6 1950 2.9
6 1961 3.1 1957 5.1 1985 5.2 1959 2.9
7 1989 3.0 1995 4.9 1948 5.0 1964 2.9
8 1958 3.0 1984 4.3 1954 47 1954 2.9
9 1987 2.8 19¢ 4.3 1957 45 1993 2.8
10 1962 2.7 40 i 48870 4 1967 2.6
11 1983 2.7 37 1953 1991 2.6
12 1991 a7’ 1953 3.6 1959 1952 2.5
13 1952 2.6 1962 3.6 1962 1990 2.3
14 1963 2.6 1993 35 1967 1951 2.1
15 1949 2.3 1956 3.2 1994 1983 2.0
16 1955 2.9 1978 3.1 1982 - 1949 2.0
17 1978 2.0 1965 2.9 1956 1958 1.8
18 1957 2.0 1986 2.8 1950 1987 1.7
19 1954 1.8 1960 27 1958 1963 1.6
20 1965 1.3 1967 2.5 1966 1960 1.4
21 1990 1.3 1949 23 1952 1984 1.4
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Rank Sep 12-30 October November Dec 1-16

Year Rain (in) Year Rain (in) Year Rain (in) Year Rain (in)
22 1992 1.3 1992 2.2 1993 2.6 1979 1.2
23 1964 1.3 1954 2.2 1995 2.6 1948 1.2
24 1953 1.2 1961 2.1 1961 2.6 1962 1.1
25 1988 1.2 1988 2.1 1960 25 1965 1.0
26 1986 1.1 1964 2.1 1989 2.3 1995 0.9
27 1951 1.0 1991 2.0 1992 2.3 1966 0.9
28 1967 0.9 1968 1.9 1964 2.2 1997 0.8
29 1985 0.8 1985 1.7 1984 2.2 1985 0.8
30 1997 ' 07 1950 1.7 1949 2.2 1961 0.6
31 1950 07 1948 1.5 1965 2.0 1955 0.5
32 1948 0.6 1952 0.7 1988 1.8 1988 0.3
33 1959 0.0 1963 0.3 1990 E Y 1989 0.3
34 1984 0 1979 inc. 1991 0.3 1978 inc.
35 1968 0 1980 inc. 1978 inc. 1980 inc.
36 1979 inc. 1981 inc. 1979 inc. 1981 inc.
37 1980 inc. 1982 inc. 1980 inc. 1982 inc.
38 1981 inc. 1987 inc. 1981 inc. 1986 inc.
39 1982 Inc. 1989 inc. 1986 inc. 1992 inc.
40 1994 Inc. 1994 inc. 1987 inc. 1994 inc.

Note: inc. denotes incomplete data record which was not included in analysis

Return Periods of Precipitation Events

Another useful way to examine rainfall data is by determining the return periods, or
recurrence intervals, of individual storms. The return period is a statistical measure of the
likelihood of recurrence of a storm of particular size. For example, a one-year storm is a
storm magnitude which has on any given day a 1 in 365 chance of occurring or being
exceeded. It is a storm that, on average, could be expected to occur about once per year.

For determination of the return periods of storm events, a long-term consecutive rainfall
record is required. Because the records available near New Haven were not consecutive
and were not considered to beof sufficient duration, a 40-year record from Hartford’s
Bradley Airport was examined. (For comparison, because Hartford is not a coastal city, a
long-term rainfall record from Providence, RI, was also examined, and the results were in
agreement with those derived using the Hartford data set.) Both volumes (measured as
inches of depth) and peak 1-hour intensities (in/hr) of storms in the 40-year period were
examined to determine the recurrence intervals. The storms that occurred during the
monitoring program could then be compared to the long-term plots to estimate the return
periods of the events. Figures 7 and 8 show the results of these analyses for precipitation
depth and intensity, respectively. The long-term record is plotted as a line, and the events
from the monitoring program are graphed as diamonds. The volumes and intensities and
their corresponding recurrence intervals for the storms during the monitoring program are
given in Table 7, along with storm durations. The five highest volumes and intensities are

BOS/TMEV3.0CC 22



Cso-prep.xls

20

1997

average 11.33

|

1
&V}
oty

|

T
o
—

(u1) jejurey

8861
5961
166}
861
861
0S61
¥961
1961
5861
261
6761
1961
1661
2961
61
5661
9961
€66
8961
€961
0661l
€561
9561
0961
8561
6561
1561
1561
£861

SS61

Figure 6

Cumulative Precipitation

H2MHILL

C



highlighted. Table 7 presents the results of the return period analysis for the average
rainfall over the four gauges in the monitoring program. It was determined that the
differences between using the average values and using those from only one gauge were
not significant.

In determining what constituted a separate rain event, records from the East Shore Water
Pollution Abatement Facility for the amount of effluent flow were examined for October 23-
31, 1997. The beginning of this period was at the end of a long dry spell, and the period
includes all or part of three storms. The wet weather influence on the WPAF effluent was
observed to last less than six hours. Therefore, a six-hour interval was chosen to represent
the smallest amount of time required between rain storms that are considered separate
events. This interevent time was also employed in the computation of overflow statistics.

By examination of Figures 7 and 8, it can be seen that the storms that occurred during the
monitoring program were neither of great magnitude nor high intensity. It was hoped that
storms of a great variety of magnitude and intensity would occur during the program, so
that a larger range of data would be available for calibration. Because the data do not
adequately represent larger storms (for instance, a 2-year storm), if the hydraulic model is to
be calibrated for such events, it will require extrapolating from the existing data. Such a
method is feasible but requires assumptions and involves uncertainty.

Table 7. Volumes, Intensities, and Recurrence Intervals of Storm Events During Monitoring (Averaged Over All 4
Rain Gauges)

Event Precip Volume Precip Intensity Precip
Date and Time Volume Recurrence Intensity Recurrence Duration

(in) Interval (mth) (in/hr) Interval (mth) (hr)
9/20/97 18:35 0.13 0.20 0.13 0.34 0.5
9/25/97 22:15 0.02 0.13 0.15 5.2
9/28/97 21:50 0.59 0.49 0.62 9.3
10/5/97 6:20 0.06 0.16 0.21 2.9
10/6/97 7:05 0.00 #N/A #N/A ' 0.1
10/15/97 4:50 0.06 0.16 0.15 5.5
10/15/97 17:40 0.02 0.12 0.13 53
10/16/97 5:10 0.02 0.12 0.13 0.8
10/24/97 23:50  0.82 0.69 0.34 14.5
10/26/97 19:00 1.43 _ 1.73 ; 0.85 15.8
10/27/97 21:45  0.00  #N/A HN/A 0.1
10/31/97 20:15. = 1.867 3.45 0P8 0.89 29.9
11/2/97 11:20 0.1 0.19 0.06 . 0.22 4.3
11/4/97 13:05 0.02 0.13 0.02 0.15 0.3
11/8/97 0:25 0.01 0.12 0.01 0.13 08
11/8/97 12:50 2.14 5.14 0.37 1.60 32.8
11/13/97 23:40 0.07 0.16 0.04 0.17 20.7
11/15/97 10:00 0.39 0.34 0.11 0.30 13.8
11/16/97 8:40 0.24 0.26 0.07 0.22 6.3
11/17/97 9:30 0.01 0.12 0.01 #N/A 0.6
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Event Precip Volume Precip Intensity Precip

Date and Time Volume Recurrence Intensity Recurrence Duration
(in) Interval (mth) (in/hr) Interval (mth) (hr)
11/20/97 7:55 0.00 #N/A 0.00 #N/A 0.1
11/21/97 21:20 078 0.63 0.16 0.44 16.9
11/22/97 22:45 009 0.18 0.03 0.15 12.4
11/24/97 6:00 0.01 0.12 0.01 #N/A 0.8
11/26/97 20:25 0.13 0.20 0.10 0.27 3.1
11/28/97 14:25 0.01 0.12 0.01 #N/A 0.3
11/29/97 8:00 0.00 #N/A 0.00 #N/A 0.1
11/30/97 15:35 0.19 0.23 0.05 0.18 15.7
12/4/97 3:15 0.12 0.20 0.08 0.24 4.0
12/4/97 21:50 0.01 0.12 0.01 #N/A 3.2
12/5/97 7:25 0.01 0.12 0.01 #N/A 0.7
12/5/97 15:20 0.09 0.18 0.06 0.22 2.4
12/5/97 23:55 0.00 #IN/A 0.00 #N/A 0.1
12/10/97 14:15 0.01 0.12 0.01 #N/A 1.3
12/11/97 12:10 0.01 0.12 0.01 #N/A 1.8
12/12/97 9:15 0.22 0.25 0.06 0.22 11.8
12/13/97 8:05 0.32 0.30 0.10 0.27 10.2
12/14/97 9:40 0.06 0.16 0.04 0.17 2.4
TOTAL 10.00 256.5
MAXIMUM 2.14 5.14 0.37 1.60 32.8
MINIMUM 0.003 0.12 0.003 0.13 0.1
AVERAGE 0.26 0.51 0.07 0.34 6.8
STD DEV 0.51 1.04 0.09 0.33 8.3

Note: #N/A indicates that the corresponding volume or intensity was smaller than values considered in
the long-term records, so a recurrence interval was not computed.

Overflow Statistics

The statistics of interest for overflow sites are frequency, volume, and duration of overflow
events. The flow rate was estimated for each time step during a rainfall event, as explained
below. By multiplying the flow rates by the timestep, a volume could be computed. The
durations were estimated based on start and end times of depth in the pipe exceeding the
overflow “trigger” depth (weir height or overflow pipe invert elevation).

The following statistics are estimates and they include uncertainty. Flow meters require
calibration, unusual hydraulic conditions can be encountered in monitoring, and flow
estimation equations employ empirical coefficients and sometimes require the use of
simplifying assumptions—all of which add uncertainty to the estimates. In addition,
statistics for most of the sites were estimated indirectly from depth measurements at or near
the weir or overflow pipe. The following statistics are intended to give an approximation
for the volume, frequency, rate, and duration of overflows and to allow comparison within
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the system. In addition, the statistics can lead to the development of relationships which
help predict the storm volume or intensity that might trigger overflows at individual sites.

As noted previously, an interevent time of 6 hours was chosen based on WPAF effluent
flow records. Overflows that are separated by at least 6 hours are considered to be separate
events. In some cases, a storm that varied in intensity but was lengthy in duration caused
more than one overflow at a site.

Of the 30 meters employed during the program, 7 were placed in combined or separated
areas to gauge local inflows. In addition, 4 sites each had two meters installed. Based ona
comparison of flow depths to weir or overflow pipe invert elevations; 6 of the 19 regulator
sites where meters were located did not have overflows during the monitoring ._per-ibd.
These sites were NPDES #s (08, 010, 014, 020, 025; and a site just upstream of 025, which
was termed 025b for convenience. (Overflows at Site 025b are conveyed by a storm sewer to
which, appraximately 3 blocks downstream, overflows at Site 025 are also discharged. The
flows are then conveyed together about (0.8 miles to the twin outfalls on New Haven
Harbor.)

To estimate discharge at the remaining 13 locations, three methods wereused: 4 sites had
direct meter placements iri overflow pipes, so the flow rates had been measured; 8 locations
had overflow weirs, and the weir equation could be used; discharge at the final site, with
twin overflow pipes to-a box culvert, was estimated using Manning’s equation. Table 8
shows the cotrespondence between the sites (designated by NPDES number, except for Site
025b, as described above) and the method used to estimate overflow rates.

Table 8. Methods Used to Estimate Overflows at Specific Sites

Site Method
002 Weir equation
003 Weir equation
Q04 Weir equation
005 Meter in overfiow: pipe
006 Manning’s equation
008 {no overflow)
009 Woelr equation
010 {no overflow)
014 (no overflow)
015 Meter in averflow pipe
016 Meter in overfiow pipe
018 Waeir-equation
018 Meter in overflow pipe
020 {no overflow) -
021 Weir eguation
022 Weir equation
024 Woeir equation
0285 {no overflow)
025b {no overflow)
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For the locations with overflow weirs, the weir equation was used to-estimate overflow
discharge rates, which were then converted to volumes. The weir equation is

kX
2

Q=CLH
where:

Q =discharge (cfs)

C =weir coefficient

L =weir length (ft)

H =head, or depth of flow over the weir (ft)

A value of 3. 09 for the weir coefficient, corresponding to that for a broad-crested weir
(Streeter and Wylie, 1985), was-used for all sites with overflow weirs. The use of Manning’s
equation is detailed below in the description of NPDES Site 006.

Statistics

Tables 9 and 10 present the estimates of overflow statistics for CSO volumes arid rates,
respectively. Dates and times of storms with which overflows were associated are given in
the first column of the tables. Note that, as mentioned previously, sometimes more than
one overflow occurred during a storm that was considered continuous based on a é-hour
interevent time. In such cases, the date when the overflow occurred is noted without-a time
next toit. Volumes and peak intensities are indicated in the tables for each storfm. Because
rain data were collected in 5-minute intervals, peak intensities for the storms based on both
5 minutes and 1 hour are presented.

Site Descriptions and Computation Assumptions
The following section highlights details of interest at each site. It may be helpful to the
reader to refer to Appendix C where the velocity-depth scatter plots are presented.

NPDES 002 (E.T. Grasso Boulevard @ Lamberton St)

One weir of approximately 3.9 ft in length was located at a depth of 60.6” above the meter,
which was installed in the regulator chamber. Four overflows occurred at this location
during the monitoring period. The highest volume (approximately 0.11 MG) and peakrate
(about 10.5 cfs) occurred during the same storm on October 31, 1997, Data indicate that the
interceptor surcharged a couple of times during the period. A silt level of approximately 9
inches was nioted at this location. It can be seen on the scattet plot that even during wet
weather the velocities at this site do not reach the self-cleansing velocity of 2 fps.

NPDES 003 (E.T. Grasso Boulevard @ Orange Ave)
An 8-ft long weir is located on the side of the Boulevard Interceptor ata depth of about
46.8” under Orange Avenue, Though the weir length along the interceptor is 8 ft, the 54"
overflow pipe connects to the interceptor at a shallow angle which could causeé overflows to
flow over the weir in a skewed direction. For simplicity it was assumed that the weir length
to be used in calculations was 8 ft.
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able 9. Estimated CSO Volumes

Precipitation Event CS0 Yolumes (MG)
Peak 5- Peak 1-
Storm Volume. Minute Hour . . i s
Date and Time | (inches) | Intensity | Intensity 002 003 004. 005 006 008 nao 010 014 015 016 018 019 020 o 022 024 025 025h Total
{infhr} {in/hr)
9/20/87 18:35 0.13 0.39 RE; 0.02| 0.00002] 002
9725197 22:15 0.02 0.2 Q.02 0.03 0.03
0/28/97 21:50 0.59 .57 0.21 0.09 0.21| o0.00007 0.09 010 0.08] 0.00004 0.01 0.01 0.52
10/5/97 6:20 0.06 .15 0.05) 0
10/6/07 7:05 0.00 0.03 0.00 [+
10/15/97 4:50 0.06 .06 0.08 &
1015/7 17:40 0.02 0.06 6.01 0
10/16/97 510 0.02 0.06 0.02 0
10/24/97 23:50 0.82 0.5 012 0.00004 0.18 0.00 017 0.01 0,05 0.42
10/26/97 19:00 143 0.36) 0.6 0.07 152 1.57 0.14 0.36 0.01 0.04 1.42 0.01 4.22 9.45
10/57/97 21:45 p.00 0.03 0.00] b3
10/31/97 20:15 1.86 .99 .28 0.11 1.18 1.21| 0.00002 0.07 1.07 8.06 0.0602 0.09 d.08 0.0601 4.45 B.19
1174197 0.0003 1.23 163 0.002 0.7 208 0:45 0.07 0.92 0.001 5.36 12,03
11/2/97 1120 049 .52 0.06) 0.00 0.003 0.006
11/4/97 43:05 0.02 0.12 0.02 0
11/8/97 0:25 0.0 0,03 0.01 0.0062 0.0002
11/8/97 12:50 2.14 0.45 0.37 0.0z 1.58 1.93 0.0003, a12 0.15 2.12 043 0.02 0.02 0.05 ¢.01 1.20 7.65
11/9/97 0.41 0.90 0.002 0.01 084 0.18 0.04 0,003 0.0003 218
11/138/97 23:40 0.07 0.42 0.04 0
11/44/87 0.03 0.14] 0.00002| 017 0.02 0.01 0.003 0.37
11/14/97 0.0001 0.0001
11/15/97 10:00 .39 015 011 .44 o0 0.15
11/15/97 &40 0.24 0.09 0.07 0.0003 0.0003
11417497 9:30 0.01 0.03 0,04 0
11/20/97 755 0.00 003 0.00 0
11/21/97 21:20 g.rs .21 0,16 6.05 017 o.M 0,50 Q.02 002 0.0002 0.77
11/22/97 22:45 0.09 0,06 0,03 0.01 0.01
11/24/97 6:00 0.01 0.08 a.01 0
11/26/97 20:25 0.13 021 0.10 0.0002 0.0002 0.062 0.0004 0.003
11/268/97 14:25 0.01 0.66 0.0 0
11/29/97 8:00 0.00 0.03 0.80 4]
11/30/97 15:35 0.19 0.08 0,05 Q
12{4/97 3:15 012 012 0.08 0.004 0.004
0.004 0.004
1214797 2150 0.01 0.06 0.61 0
10/5/97 7:25 0.1 0.03 0.01 ]
12/5/97 16:20 0.09 012 0.06 Q
12/5/97 23:55 0.00 0.03 0.00 0
12/10/87 14:15] 0,01 0.03 0.01 [
§2/11/97 12:10 0.01 0.03 0.01 o
12A12/97 9:15 g.22 ot2 0.06 0
12/13/97 8:05 032 0.24 0.10 .01 0,0002 .04
12/14/97 9:40 0.06 0.06 0.04 0
Totals 10.00 020 6.16 7.87 0.00 0.12 0.60 0.80 0.00 000 8.70 184 0.03 0.22 ‘0.00 .53 0.02 15.2% 8.00" 0.00 41,82
Maximum 214 0.99 p.37 0.19 1.62 1.93 0.p02 012 027 212 045 0.02 0.07 1.42 0.0 536 12,08
Average 0,26 0.15 0.07 005 0.68 0.72 0.001 0,12 0.07 0,96 g1z a1 @01 0.42 0.003 3.81 0.97
Minimum 0,003 0.030 0.003 ooooz|  ©0.00004 0.0002)  0.00002 012 0.0002 0.101 0,002 00ODo4 0.0001 0,005 0.0001 1.20 0

Note: ‘an overfiow event listed with a.date but not a ime cocurred at least € hours after the previous overflow avent but during a stetm which was considered to be ohly one event {i.e., no gaps of at least 8 hours). See text for more detail.




Table 10. Estimated Peak CSO Rates

Precipitation Event

CSQ Rates (cfs)

Peak 5- Peak 1-Hour
Storm volumo | Minute | ity | 002 003 004 005 006 008 009 oto 014 015 ot6 ots ot9 ozo 021 022 024 025 0256
Date and Time | (inches) | Intensity . '
. (in/hr)
{infhr)
8/20/07 18:35 0.13 0.39 &.13 1.7 .01
DI25/97 22:15) 0.02 0,12 6.02 48
9/28/97 21:50 0,59 0.57 0.21 7.6 12.5 0.02 1.4 6.4 5.0 0.05 0.6 0.9
10/5/97 6:20 0.06 0,15 0.05
10/6/97 7:05 0.00 0:63 0.00
10/15/87 4:50 0.06 C.06 0.03
10/15/97 17:40 0.02 :0,06 0:81
10/16/97:5:10 0.02 0.06 0.02
10/24/97 23:50 .82 0.15 0.1%2 0.01 2.7 0.04 8.5 0.4 1.6]
10/26/97 19:00 1.43 0:38 0.26 41 29.5 24.6 2.6 8.9 1.4 0.6 17:9 0.4 46.3
10/87/97 21:45 0.00 0.03 0.00
10/31/87 20:15 1.86 0.68 0.28 10.5 39.7 40.3 .01 3.0 18.1 5.4 0.4 0.6 3.3 0.02 738
1141/97 0.1 13.0 15,2 0.9 5.0 491 10.0) 0.8 6.3 0.1 307
14/2/97 11:20 e.11 012 0.08 0.2 0.3
11/4/97 13:08 0.02 .12 202
11/8/87 0:25 0.01 0.03 8.01 0.1
11/B/97 12:50 214 0.45 0.37 2.1 322 30.8 0.1 7.0 4.6 26.4 14.0 2.6 0.7 3.4 0.2 45:4
11/9/97 0.4 i3.7 049 0.3 275 3.9 0.5 0.4 £.03]
11/153/97 23:40 0.07 0.12 0.04
11/114/97 25 7.0 0.01 7:8 1.7 0.6 0.6
14118/97 0.03,
11/15/97 10:00 0.39 415 6.14 3.6 1.5
11/16/97 8:40 0.24 .09 0.7 0.03
{1/17/97 9:30 0.01 6.03 0.01
11/20/97 7:55 0.00 0.03 0.00
11/21/97 21:20 0,75 0.21 0.16 2.1 4.4 0.7 12,4 48 0.6 0.1
11/22/97 22:45 0.09 0.06 0.03 3.4
11/24/97 6:00 0.61 0.08 0,01
+1/26/97 20:25 0,13 0.21 0,10 0.1 0.4 0.5 0.1
11/28/97 14:25 0.01 0.06 0.01
11/29/37 8:00 0.00 0.03 0.00
11/30/97 15:36 0.9 0.09 0.05
12/4/97 3:15 0.2 0,72 0.08 0.7
1.7
12/4197 21:50 0.01 0.06 0.01
{2/5/87 7:25 0.01 .03 0.01
12/5/97 15:20 0.08 0.12 0.08
12/5/97 23:55 0.ao .03/ 0.00
1216197 14:15 .01 0,03 0:01
12/11/87 12:10 0.61 0.03 0.01
12/42/97 ::15 0.22 £.12 0.05
12/13/97 B:05 0.32 0.21 0.10 59 0.02
18/14/97 9:40 0.08 0.06 0.04
Maximum 2.14 0.99 0.37 10.5 39.7 40,3 9.9 70 5.0 41.1 14.0 2.6 0.9 17.9 0.9 73.6
Average 0.26 0185 0.07 4.2 15.1 13,9 0.3 7.0 19 20.0 5.0 1.1 0.4 5.5 0.3 46.0
Minimum 0.003 0.03 0.003 0.1 0.01 0.1 0.01 7.0 0.04 6.4 0.5 0.02 0.02 .4 Q.02 307

Note: an ovetrflow event listed with-a date but not a time cocurred at least 8 hours after the previous overfiow event but during a storm which was ccrisid'ered ta be only one event {i.e., no gaps of at [east 8 hours}. See text for moré datail,




There was no accéss directly at the weir, so-the meter was placed in the Boulevard
interceptor approximately 50 ft downstream of the weir. It is believed that the hydraulic
grade line at the meter is representative enough of that upstream at the weir to use the
metered depths for estimating overflows,

There were ¢ overflows at this location during the monitoring period, including 2 overflows
with a volume of about 1.6 MG and a peak overflow rate of about 30 cfs. An overflow of
smaller volume which occurred on October 31 had the highest peak overflow rate at this
site of almost 40 cfs. The site did not surcharge during the monitoring period. A silt level
of about 2 inches was noted by ADS during field work. As noted for Site 002 downstream,
the scatter plot for Site 003 indicates that the velocities did not reach the self-cleansing
veldcity of 2 fps even during weét weather. '

NPDES 004 (E.T. Grasso Boulevard @ Legion Ave)

Three 2-ft long weirs constitute the regulator at this site. During the monitoring program,
the weirs were at depths of 30.6”, 31.8", and 37.8”, although recently (Feb/Mar 1998) the
two lowest weirs have been raised to the level of the highest weir (37.8”) to address
overflow problems. No access was available at the regulator, so the meter was installed
about 26 ft downstream of the weirs. The site did not surcharge during the monitoring
period. Although the combined sewer is 63" high, with the lowest weir at a depth of 30.6”
thie interceptor could not flow more than half full before overflowing. During the
monitoring period, 11 overflows occurred at this site. The peak overflow rate of 40 cfs
occurred on October 31, and the highest overflow volume, estimated at 1.9 MG, was
associated with a storm on Novemiber 8. Siltof about 3.7” depth was noted by ADS. In
contrast to the sites-downstream of this location, velecities in the interceptor at this location
reach and surpass the self-cleansing velocity. It appears p0331ble that this velocity is
reached sometime during the diurnal cycle, but certainly it is exceeded during storms.

NPDES 005 (E.T. Grasso Boulevard @ Derby Ave)

Two meters were iristalled at this site: one in the inflow pipe and one in the overflow pipe.
The site has a complex arrangement. Incoming dry-weather flow passes the first flow meter
(MS5a) and drops into an elliptical opening 2 ft wide by 3 ft long that leads to the interceptor.
When flow rates become fast enough, the flow leaps across the opening, but is part:a]ly
obstructed by a curved “bump” that matches the curve of the interceptor running below it
and reaches a maximum height of about 21.6” above the invert of the inflow and overflow
pipes. The bump has two orifices through which additional flow can be conveyed to the
interceptor or received from the interceptor if it is surcharged. Beyond this structure is the
overflow pipe—where the secand meter (M5b) was installed—which leads to the outfall on
the West River.

The scatter plot for M5a indicates that the connection between the inflow pipe and the
interceptor did not exceed the weir height during the momtonng period. However,
overflows can still occur by two other methods at this site: incoming flows at high enough
rates to jump the elliptical opening, or the interceptor surcharging through the holes in the
bump of the pipe. The scatter plot for M5b shows depths greater than the weir height.
Therefore, it is likely that at least some of the overflows at this site were due to surcharge in
the interceptor. The data frem meter M5b also indicate that the pipe takes a significant
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amount of time to drain completely. Drainage “tails” are seen on the depth plots following
each overflow.

Seven overflows occurred at this site during monitoring, although all were small in
comparison to other sites throughout the city. The highest volume (0.002 MG) was
associated with the storm of October 31-November 2. The peak rate (0.88 cfs) was observed
a week later on November 9. Velocities in the inflow pipe were almost always higher than
the self-cleansing velocity of 2 fps, and velacities in the overflow pipe exceeded this number
at times during wet weather. Neo surcharging or sediment deposition were noted in either
monitoring location.

NPDES 006 (Whalley Ave @ Fitch St)

A 36” diameter line dlscharges into a 60” combined sewer just upstream of the twin 24”
overflow pipes.at 006. The plpes flow into a box culvert which leads to the West River.
Overflows were estimated by using Manning’s equation,

where

Q =discharge (cfs)

¢, = coefficient, 1.49 for English units

n =Manning’sn '

A = cross-séctional area of the flow (ft")

R =hydraulic radius, defined as cross-sectional area/wetted perimeter {ft)
S, =bedslope of the box culvert (ft/ft)

Manning's n 'was assumed to be 0.013 for a brick pipe (Chaudhry, 1993). The bedslope was
calculated from the invert and outfall elevations and pipe length to be approximately 0.090
ft/ft, or 9%. The depth in the interceptor necessary for an overflow te occur is
approximately 30.5”.

Only one overflow occurred at this site during the monitoring period. Its volume was
estimated to be 0.12 MG, and its peak rate was determined to be approximately 7 cfs. The
overflow pecurred on November 8. The scatter plot for this location shows that velocities
do not vary much diurnally and never surpass the self-cleansing velocity of 2 fps. Indeed,
the site has about 13" of silt depomted in the 60" combined sewer, indicating low velocities.

NPDES 008 (Munson St @ Orchard St)

The 'meter at this site indicated that there were no overflows during the monitoring period.
According to a letter from the City Engineer to DEP in October of 1996, the overflows at this
site and nearby 007 were eliminated through sewet separation. At 007, overflows are
physically prevented by a plug in the overflow pipe, but the structure at 008 was left open,
presumably so that very extreme events can be relieved. The data obtained through
monitoring showed that depths during wet weather were quite low, reaching a peak of
about 15.3” during a storm of 2,14” (maximum 1-hour intensity 0.37 in/hr) in a pipe that is
39” in height. Overflows would occur for depths exceeding 32.6”.
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NPDES 009 (Grand Ave @ James St}

There are no detailed drawings of this regulator and there is ho access manhole at the
overflow regulator. Therefore, the meter was installed in a manhole approximately 35 ft
downstream of the regulator. Owing to the lack of access, it was necessary to make some
assumptions about the height of the regulator. It was assumed that the connection
functions like a weir, so that dry-weather flow passes through the interceptor and wet-
weather flow, once it reaches a certain depth, spills over into the overflow pipe. For
simplicity, it was assumed that the weir length was equal to the overflow pipe diameter, or
36”. It was assumed that the weir is at the springline of the interceptor, or:a.depth of % of
43.75” (21.9”). These assumptions were determined to be reasonable based on a video from
a recent TV inspection at the regulator.

Eleven overflows were estimated to have occurred at this site during the monitoring period.
It is important to note that the assumptions above directly impact the estimation of
overflow statistics, since the overflow volumes were calculated based on depth of flow in
the interceptor. The greatest volume and peak rate of an overflow—0.27 MG and 5 cfs,
respectively—occurred on November 1. Although self-cleansing velocity is exceeded,
perhaps daily, but certainly during wet weather, a silt level of about 10.4” was noted during
monitoring. The site did not surcharge during the period.

This site is known to have tidal influence if the tide gate at Site 015 (James St Siphon) is not
working properly. There is indication from meter M15b that a problem with the tide gate
occurred towards the end of September and continued through the end of thé monitoring
period. Data from meter M9 clearly show spring tidal influence during October and
December. Influence likely occurred during Noeveinber, but it was imasked by wet weather.

NPDES 010 (East St @ 1-91)

There are two separate regulator chambers at this site, approximately 8 ft apart. The
upstream weir is 9.5 ft long at a depth of 62.4”. The downstream weir, 3.8 ft long, allows an
overflow for depths greater than 54.4”. The configuration of the two chambers allows
overflows te occur at the downstream weir before the upstream weir. However, there were
no overflows during the monitoting period at this site. A stnall silt level of about 2.4” was
observed. The site did not surcharge during the monitoring period.

NPDES 014 (Trumbull St @ Orange St)

At this location the combined sewer is connected via a chamber to a storm sewer, and there
is a small weir between them. The weir is-at an elevation that is equivalent to a depth of
55.2” in the combined sewer and 144" in the storm sewer. The configuration is such that
either pipe could overflow into the other. The meters at this site indicated that there were
nio overflows during the monitoring period. Depths never rose above 25.5” in the combined
sewer or 5 in the storm sewer. Neither the 66” combined sewer nor the 687 storm sewer
surcharged during the period, and no silt was observed. The combined sewer flows at
velocities above 1.5 fps and well surpasses the self-cleansirig velocity on a daily basis. The
storm sewer did net have velocities above 2 fps, even during wet weather.

NPDES 015 (James St Siphon)

The meters were located in the regulator chamber which is upstream of the siphon intake.
One meter (M15a) was placed in the-inflow pipe, and the other (M15b) in the overflow pipe.
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Dry weather flow makes a turn of about 60° at the weir arid flows through an orifice which
has an area of approximately 3 ft* that is created by the position of stop logs in the chamber.
Typical dry weather flow depths are below mean sea level. Wet weather overflows occur
over the weir to the overflow pipe when depths in the chamber exceed 37.9”. The weir is at
an elevation which is about 14.5” below the mean high tide level. Though there is a tide
gate at the outfall (approximately 170 ft from the weir), significant tidal influence was seen
in the data at spring tides.

The siphon has two bar racks which provide sereening of the flows before they enter the
siphon. In October, one of the bar racks malfunctioned and the backup rack failed to come
into service. A significant flow backup occurred which led toa dry-weather overflow. This
event potentially spanned three rain events, based upon the dates in the dry-weather
overflow report made by the WPCA. It is impossible to determine the magnitude of wet
weather overflows which might have occurred associated with these events under normal
hydraulic conditions, although it should be noted that the data report by ADS indicates
spikes in the flows associated with the storms.

There was no water in the overflow pipe at the beginning.of the monitoring period. On
September 29 something occurred Wwhich caused the depth recorded by M15b to never drop
below approximately 8.5” for the duration of the monitoring period. Itis surmised thata
problem with the tide gate oceurted which prevented its proper operation and forced a
certain depth of water to rémain in the pipe.

Overflow statistics were computed by using the data from meter M15b, which was placed
in the overflow pipe. Because of the daily tidal influénce, a threshold value of 1.0 mgd was
used to filter the data. Only flows exceeding 1.0 mgd were included in the data from which
statistics were estimated. This assumption caused the volumes-and durations reported to
be lower than what likely occurred, but it allowed the calculation of representative
statistics. Without using a threshold value, the statistics program would calculate excessive
durations and volumes.

Not including the dry (and possibly wet) weather ovetflow(s) that occurred in late October,
there were 7 overflows at this site. The peak rate of 41.1 cfs happened on November 1,
while the greatest overflow volume (2.12 MG) occurred a week later on November 8. The
inflow pipe data showed evidence of surcharge.

NPDES 016 (Poplar St @ River St)

The meter at this site was installed in the overflow pipe. Though there is a tide gate at the
outfall, significant tidal influence is observable in the pipe. Every effort was made when
examining the overflow statistics.to ensure that reported overflows were associated with
rain events and were not just due to high tides. However, there is more uncertainty in the
statistics at this site than at- many of the other sites because of this influence.

Sixteen overflow events occurred during the monitoring period. The highestvolume (.45

MG) and peak rate (14.0 ¢fs) occurred on November 1 and November 8, respectively. Data
indicate that at times the overflow pipe flows full, but it did not become surcharged during
the monitoring period. The weir is at a depth of 39.8" in the 48” overflow pipe.
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NPDES 018 (Lombard St @ N. Front St}

Four overflows occurred at this site during the monitoring period, although they were
comparatively small. Both the largest volume (0.02 MG) and peak rate (2.5 cfs) of the
overflows were associated with a storm on November 8. The self-cleansing velocity is
exceeded on a daily basis, and there was no silt reported for the monitoring site. However,
the Front Street Interceptor, into which the combined sewer at this location flows, has a
significant silt layer—25" deep in a 36” pipe. No surcharging of the combined sewer at the
monitoring site cccurred during the peried.

NPDES 019 (Pine St @ N. Front St)

‘This site lies downstream of Site 018, on thé Front Street Intetceptor. Fourtéen overflows
occurred during the period. The most significant overflow volume (0.07 MG) and the
highest overflow rate (0.87 cfs) occurred during the samé storm on November 1. There was
nio access directly at the regulator, so an additional meter was placed in the overflow pipe.
No surcharge was noted at the site, but self-cleansing velocity was reached only on two
occasions during wet weather and a significant silt layer of about 8.4” was reported. The
overflow pipe appears to be influenced by spring tides; however, depths in the overflow
pipe due to tides did not surpass the assumed weir height, and therefore it is surmised that
tidal intrusion to the interceptor is not occurring. There is no tide gate at the outfall, but the
pipe is at a steep slope and the assumed weir height is almost 40" above mean high tide. It
should be noted, though, that the-monitoring elevation was 18” above mean high tide and.
influence by spring tides was observable.

NPDES 020 (Quinnipiac Ave @ Clifton St)

The configuration at the site allows a 12” sanitary pipe to overflow into a storm sewer
discharging to the Quinnipiac River. The meter indicated that there were no overflows
during the monitoring period. The data show that this location is impacted by the pump
cycle at the upstream Quinnipiac Ave Pump Station. No surcharge was indicated by the
data and no sediment deposition was reported. '

NPDES 021 (East St Pump Station)

This monitoring site is at the junction chamber that functions as a bypass for the East Street
Pump Station. The pump station has 4 pumps, each capable of pumping 9900 gpm, or
approximately 14.3 mgd. Six overflows occurred during the monitoring program. The peak
overflow volume and rate of 1.4 MG and 17.9 cfs, respectwely, occurred dufing a storm on
October 26-27. Some tidal influence is notable at spring tides. Data indicated that the
inflow pipe surcharged often. dunng wet weather. No sediment deposition was reported,

as the self-cleansing velocity is exceeded at times during wet weather.

NPDES 022 (Allen Place)

This site primarily receives storm drainage coming from a nearby highway, but there is also
a small amount of sanitary sewage discharged. Eight overflows occurred during the
monitoring period. The largest volume (0.007 MG) and peak rate (0.85 cfs) were
comparatively small, and both occurred during the same storm on September 28. No
surcharge of the inflow pipe or sediment deposition were noted.
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NPDES 024 (Boulevard Pump Station)

This site is located at the bypass chamber for the Boulevard Pump Station. The pump
station is equipped with 4 pumps, each of which can handle 8000 gpm (~11.5 mgd). Four
overflows occurred at this site, and three of them exceeded the volume of all other
overflows during the monitoring petiod at any site. The volumes ranged from 1.2 MG
(November 8) to 5.4 MG (November 1). The peak rates were also quite high comparatively,
ranging from 30.7 cfs (November 1) to 73.6 cfs (October 31). Some surcharge occurred, and
it should be noted that the weir crests are below the crowni of the inlet pipe. The velocity-
depth profile at this site was different from those at other sites, as wet weather influence
tended to decrease velocities while increasing depths. Velocities exceeded the self-cleansing
velocity of 2 fps except during wet weather. '

Tidal inflow to the regulating chamber from the overflow pipe was documented during a
site survey. Unliké many of the othe sites that are affected by tides, the data do not show
any particular influence during spring tides, leading to the conclusion that tidal influence
could be a common or even daily occurrence at this site. The mean high tide elevation is
only 3.5” below the weirs, and the normal depth of flow is approximately mean sea level.

NPDES 025 (Meter M25a, Union St and State 5t)

This monitoring site is also located at the junction chamber for the bypass of a pump
station—the Union Pump Station, which has 4 pumps with a total capacity of 23,700 gpm,
orapproximately 34 mgd. The data at this site indicate that there were no overflows during
the monitoring period. However, there was significant tidal intrusion and stormwater
inflow. The overflow pipe is constructed such that stormwater from beyond the weir in the’
overflow pipe can seep into the regulator chamber via weep holes in the weir (sée Figure 9).
The bottom of the overflow pipe upstream of the weir is raised with beards approximately
4" so that water can flow underneath. Depths measured in the overflow pipe indicate that
flow must have also entered the overflow pipe by flowing over the weir from the storm
sewer back into the regulator chamber. In addition; depths of up to 45” in the overflow
pipe indicate that the 7-ft deep regulator chamber must have been nearly filled at times,
indicating that the pump station was not keeping up with the inflow. Itis estimated that
18.7 MG of tidal and storm water entered the combined sewer system through this
regulator during the monitoring program and was conveyed to the WPAF for treatment—
an average of about 0.2 MG per day.

Meter M25h (Temple St @ George St)

This site is approximately three blocks upstream of Site 025. It contains an overflow
regulator which allows excessive flows to be discharged to the same'storm sewer to which
Site 025 (Meter M25a) overflows downstream. Although it has not been assigned an
NPDES rwmber, the site was selected for monitoring to determine whether overflows occur
and, if so, to provide some statistics about the overflows. The data indicate: that there were
no overflows during the monitoring périod:
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Data Management

The purpose of the data management plan is to maintain collected data in a format that will
support model calibration. This section identifies software packages and formats used in
establishing an electronic database for the project and expands on the information that was
provided in a previous submittal (Technical Memorandum #4).

An importarit requirement of calibration data is that they be easily imported into the model.
This requirement, the facility of using PC-based software; and the use of Microsoft products
within the consulting téai led to the choice of Microsoft Access as the database software
for the data library. In addition to the convenience of storing large numbers of records (90
days of data taken at 5-minute intervals produces almost 26,000 records per site), Microsoft
Access provides a method of querying the databases which can be used to perform quality
control of the data, create summaries based on grouping data (such as hourly records), and
identify records which should not be used or should be used cautiously in calibrating the
hydraulic model.

A new database was created for data from each different source. Thus, flow data for the
WPCF and flow data from the City boundaries constitute two separate databases. Within a
database, different tables were used to distinguish between different monitoring locations
or gauges. Table 11 shows details about the different data sets that constitute the data
library.

Tahle 11. Contents of Data Library

Data Type Source Description Data Interval Measurement: Number of
Interval Tables
Rainfall WPCA ESWPAF 7/94—5/97 30 min 1
Rainfall RWA Nearby Rain Gauges 1/96 — 67 15 min &
Raintall Earthinfo Tweed 1948-1969 Daily 1
Saltonstall 1978-1995 Daily 1
Saltonstall 1981-1685 Hourly 1
Flow, Depth, ADS Long-Term Maters on 1/96 —12/97 15 min 12
Velocity City Boundary
Flow, Depth,  ADS Temparary Meters in 3/97 —4/97 15 min 7
Velocity Fair Haven
Flow WPCA ESWPAF 1/93 — 5/97 Daily 1
Flow WPCA 4 small PS 7/96 — 6/97 Bi-monthly 4
Flow WFCA 3 large PS and 1/86 — 5/97 Hourly 4
WPAF efflusnt 9/97 — 12/97 -
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Conclusions

Correlation of Overflow Statistics with Rain Events

If there is a correlation between overflow statistics such as volume and rate with
precipitation volume or intensity, the correlation can be used as a predictive tool during
future wet weather events. For example, it could be known that if 0.5” of rain occurred, 5
sites would begin to overflow, and the potential overflow volumie could be estimated.
Using a method of graphing called bubble plots, the possibility of correlations was
examined at all the sites. Figures 10 and 11 show bubble plots for two of the sites, NPDES
016 and 022, respectively. Overflow volumes are graphed against precipitation volume,
with the size of the point (bubble) representing precipitation intensity. Figure 10 shows a
strong correlation between overflow volume and precipitation volume {R’=0.97). As
precipitation volume increases, so does the overflow volume. Inaddition, generally the
bubbles grow in size as the volumes increase. Figure11 shows a site which has no
correlation. This site has extremely variable flows that consist primarily of highway
drainage, which probably leads to more variable responses to rain events. It is possible that
with more events the site would begin to show more of a correlation. Appendix D presents
plots for all sites where overflows occurred. In addition to the plot types described above,
bubble plots with CSO rate versus precipitation intensity and bubble size dependent on
precipitation volume are also included in Appendix D.

Using trendlines, predictive equations could be developed for sites that had reasonable
correlations. Table 12 presents the equations and R* values for the overflow sites which
were active during the monitoring period and had correlations. It also indicates for which
sites cortelations could not be developed because of too few data points or highly variant
data. For the volume equations, x is the precipitation volume and y the overflow volume.
For the intensity /rate equations, x represents the precipitation intensity and y the overflow
rate. Itis interesting to note that for every case except one, the R’ values for the rate
equations were lower than the corresponding values for the volume equations. The one
exception was at Site 018, where there were only 4 data points with which to develop a
trend. For many of the sites, the velume correlation was quite strong, suggesting that it is
reasonable to use the equations to estimate when overflows might occur and of what
magnitude they might be. Itis important to note that if the sewer system is in a state
different from that under which the equations were developed, the equations should be
applied with caution. Such a case might occur if the interceptors were cleaned of sediment
or if a blockage was occurring during the storm.
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Table 12. CSO Trendline Equations and R’ Values

Precipitation Volume and Precipitation Intensity and
CS0 Volume CS0 Rate
NPDES Site Equation K Value Equation R* Value

002 Too few data points to develop correlation
003 y= 0.5421x + 0.8073x 0.88 y =251 O +17.173x 0.70
004 y = 0.7398x* - 0.0862x 0.96 y =223.05¢ + 22.741x 0.72
005 y.= 0.0004x° + 0.0003x 0.94 y =0.3281x" - 0.7642x 0.79
006 Too few data paints to develop correlation
Q09 y = 0.0285%" + 0.0554x 0.56 y = 7.5104x* + 8.6829x 0.46
015 y = 0.5275x" + 0.3772x 0.02 y = -10.101%* + 91,66x 0.47
016 C y=0.9104%" + 0.0606x 0.97 y = 11.621x¢ + 31:923x 0.63
018 y = 0.0035x" - 0.0019x 0.51 y = 37.700x" - 7.1096x 0.79
019 y = 0.0099:x° + 0.0124x 0.89 y = -4.4601)C + 3.6814x 0.51
021 Too few data paints to develop correlation/no apparent correlation
Q22 Tog few data points to davelop cotrelation/no apparent correlation
024 Too few data points to develop correlation

There are uricertainties involved with monitoring flows in a sewer system, caused by factors
ranging from debris in the sewer to unusual hydraulic conditions to insufficient data about
overflow weirs. The overflow statistics in this report have been derived from a consistent
data set that has been quality controlled, and they can serve as a picture of what occurs in
New Haven's system. In some cases, correlations make it possible to predict what might
happen during future storms.
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Appendix A: Monitoring Site Sheets

Source: ADS Environmental Services, 1998.



1500

GRAND AVE.

POPLAR ST

. . _ Taown Manhols # AN
Environmental S t R p : t _
Searvices, 6I?u:‘. 1 e _ e O 1" . NEW HAVEN o1
xojeot/Phase: NEW HAVEN CSO Dets: 2B AUC 97 Neme: MPN one Bat ferial # Monttor #
c
mn/losation: 244 POPLAE STREET RG4
_ . _ _ Velocity Lit Dismeter Diameter
(BETWEEN G AVENUE AND WOOLSEY 8 , PH = 46.50"
sons Co. Addrase: N/A P¥ = 20.50"
Aocasx: DRIVE Fhone Number:

INSTALLATION

SPECIAL INSTALLATION: ULTRASONIC,

VELOCITY & PRESSURE INSTALLED
DOWNSTREAM OF MANHOLE

SAFETY

| Mwnhole Dopth: 16.0°

Tratfie:  LIGHT-MODERATE

Gés ® Inventigntion: NEGATIVE

Maphole Comdition: GOOD

Fraxne: Regular/Irreguier  REGULAR

@.C. Inzpecior:
Data:
| Comments;
ROOT
| i S Y Pipe type: BRICK
Tha*_ji% . ‘Y|N[? | Distance
; N 1\ Trunk Reg
I Generel Condi : e %—Eﬁ
tion, overflows, weirs, » information,
i arveliglon s 0 7T e T
| instalation U
l ulice _GOOD, SLIGHTLY CHOPPY FLOW, BUT MONTFORABLE § Approvsl
% Access Poled:
Distance from M/H:

Rosd Cut Length: N/A

——

Trench Langth: N/A

Jurcharge :

YES Height : 5.0’

ROY. & N/A

Inow: DO 4.00"

+/- 25" Time 09:45 Vei: 150 Ips

st 0.0"

* <resm Manhols

DID HOT INVESTIGATE

GO0n. 1500 MONJTORABLE SITE

|

A 1OT OF ROOT OBSTRUCTIONS UPSTREAN

ownairenm Manhols

DID WOT INVESTIGATE

L

—
fin} Bystem Charmcter: Reafdentinl/Commercial /Industrial/Vacant HRESIDENTIAL




1500

1 r q - Town Manhale § AN
et Site Report | wwumm e
jsot/Phase: NEW HAVEN CSO Dats: 28 AUG 97 Neme: RG Zane Bat Serial # | Monttor #

| sfleostion: ORCEARD STREET: NORTH OF DAVENPORT AVENUE RG2
Veloolty Lf Diameter | Diamster
PH = 45.00"
N/A P¥ = 30.50"
Phone Number:

INSTALLATION

SPECIAL INSTALLATION: ULTRASONIC,
VELDCITY & FRESSURE INSTALLED
UPSTREAM OF MANHOLE

SAFETY

| Mapholy Depth: 20.0°
fratfic: MODFRATE

Gan @ Investigatior NEGATIVE

Manhols Condition: GOOD

NT

Sits | Frame Regular/frreguar  REGULAR

4.C. Inspactor

| Pipe Type: BRKK

N ' ; fBacKyr ‘Yln|? | Distance
L 8 —07F | Ny
Genersl Condition, overflows, bypasses, woirs, special _information, ] .
wmwmwd:nmhn?odd—mPed pipe or spenial %‘::‘; .
installation u7s
iz » SHALLOW, SMOOTH, LANINAR FLOW P Approvak
' Accesa Poleft
Distanoe from
Road Cut Length: N/A
Txench Length: N/A
. urcharge: N/A Height:  N/A RO.Y. 4 N/A
rhv.: noR.  3.00° +/= 25 Tms 1310 Yel: 1.50 fpa Bt g.50"
‘vaam Maphols _ DID NOT INVESTIGATE GOOD 1500 SITE
L
ownstream Manhole  DID NOT INVESTIGATE
!
F—
fnd Syatemn Charecter: EeaidenUal/Commercinl/Industrinl/Vacert RESIDENTIAL/COMMERCIAL




I AD? 1 500 Town Manhols # AN

Gt Site Report | s mm @

| oot /Phase: NEW HAVEN €S0 Dete: § SEPT 97  Namesypyy |°C < Bat Serial # | Moaitor §

sos/Location: _ UNDER ET GRASSO BOULEVARD; SOUTH OF LAMBERTON RGz
I Vélocity Lt Dlexnetar Diameter
STREET /A PH = 62.007

‘hone Co, Addrems IPW = 101,00
Access: DRIVE INTO JUNE YARD Fhone Number:

INSTALLATION
P SPECIAL INSTALLATION
LAMRERTOR ST. \I PRESSURE & VELOCITY INSTALLED JUST
| U/s OF CHAMBER, ULTRASONICS ARE

INSTALLED ON OVERHEAD OF CHAMBER
WEBERTON g,

Mpmhols Depth: 15.0°
_Gas ® Investigation: GOOD
Manhole Condition: GOOD

Fov )
GRASSO ELVD.

ET
8
_{
0
ET GRASSO FLVD.

l D’m I‘;ltt’l‘ Frame: Beguiar/trrsquiar  REGULAR
| /?\ fsbj :t:-pnm-

Fipe. Type : BRICK
| O {¥Y|n|7 | Distance

monitor characteristics, surcharge .
‘Pkuemnlneapreoisedmwlngﬂodd»-shapedplpeorupeaul d U,
| installation i
)
- S10¥W, DEEF BMOOTH FLOW I Approval
| ’ Ancess Pnlcf-

Distanoe from M/H:

Eosd Cut Lengtic N/A
Trench length N/A
Surcharge : YES Height @ 10.0 ROW § NfA
Iow: DOR  28.00° +/- 25" Tme 09:15 Vel: 1.0 fpe Bt 9.0"
Upstream Manhola  DID NOT INVESTIGATE NEED CHEST WADERS TO INSTAIL
Downatream Manhole NOT ISOLATE NO MANHOLE COVER

|

Mini Eyitem Charucter: Realdential/Coonmercial/industrisl/¥acant RESIDENTIAL /COMMERCIAL




1500

SN Town Manhols # aN
| Site Report NEW HAVEN u3
Immnm: NE¥ HAVEN CSO nm:-.g_.@mw Vomo: upy_| 0 207 Bat Berial # Monttor #

ws/Loostion: ORANGE AVENUE AND ET GRASSO BOULEVARD Ree
| Velocity Lit Dinmeter wﬁ{m‘.
N/A P¥ ~ 73.00
INSTALLATION
SPECIAL INSTALLATION; ULTRASONIC

VELOCITY & PRESSURE INSBTALLED U/S

| OF MANHOLE NOT INCLUDING FLOW FROM

EAST ON COLUMEUS AVENUE

SAFETY

Memhote Depth: B.0'

| Trattio: HEAVY

Ges ® Invostigation: NEGATIVE

Mathiole Condition: FAIR

0.C. Ioepactar

Distance

Generul Condition, overflown, bypasses, weirs, special iaformation,
moanitor cheracteristics, surcharge

* Plepse make A precise drawing if odd—sheped pipe or mpesial
installation

Hylreulice: DEEP, SMOOTH, SLOW FLDW

i
I

Tgiream Manhols

Surcharge : YES Height ©  N/A
Iv: DO®  N/A +/- 13" Tme NfA Val: N/A fpe Bt 0.0 | TOP SIDE INVESTIGATION CONDUCTED |
GOGD SITE NEED CHEST WADERS FOR INSTALLATION

T

Downsttesm Manhnie

DID NOT INVESTIGATE

Minl Bystem Character: Reaidential/Commerciel/Induntrial/Vacant RESIDENTLAL/COMMERCIAL




'ADS= | ., 1500 s
| B Site Report | wwsm e
'rojeot/Phese; NEW HAVEN CSO Date: 2 SEPT 97  Name: EG Zone Bat Serial 4 | Momftor §
ses/location:  LEGION AVENUE AND ET CRASSO BOULEVARD RG1
I Velocity Lif Dismeter Diameter
" PH = 63,00°
hone Co. Address W = 65.00
Acossn; DﬁlVE Phocoe Number;
’ INSTALLATION

| SPECIAL, INSTALLATION
ULTRASONIC, VEIBCITY & PRESSURE

—_— e =

| | I IRSTALLED UPSTREAN
gl [ 1 | !

1 | ]
gt | ' SAFETY

LEGION
E . NE Manhole Depth: 10.0°
Trafthe: HEAVY

g

Gos ® [nvestigailonr NEGATIVE

Manhole Condition: GOCD

- N1
| [ Sit Frame: Bsgular/irrequiar  REGULAR
_ Dats:
R
¥ Comments:
p——
| Distance
i 8 -—07%9 O
" General Condition, owerflows, bypesses, weirs, special informetion,
menitor characleristios, surcharge
* Please make a precise drawlng If odd-shaped pipe or apecial
installatisn

I

irdraciies DEEP, SMOOTH FLOW :

|

|
i

3 2 N/A Height :  N/A

Inw: DOR  N/A +/- 13 Tms N/A vel: N/A Ips

* +rpam Mathols  GOOD SITE TOP SIDE INVESTIGATION DONE
}

Jowosiream Menhols G0O0OD SITE

:

{nl Bystem Charscter: Resideniial/Commercial/Industrial/Vacant RESIDENTIAL/COMMERCILL




1500 _

l
’ . Town Manhels §
| * .
| "'““'““‘“" Slte Rep O-I't NEW HAVEN M54
I " roject/Phase: NEW HAVEN CSO Date: 27 AUG 97  Nebie: MPN | 0 o€ Bet Berial ¢ | Monftor §
ses/location: DERBY AVERUE @ ET GRASSO BOULEV RG1
I Yaloelty Lif Diameter Diamster
PH = 48.26"
/A PY = 49.50"
Phone Number:
INSTALLATION

‘- | SPECIAL INSTALLATION
ULTRASONIC, VELOCITY, & PRESSURE

INSTALLED 5.0' U/S OF DROP

VAN POSITIONING SAFETY

DERBY AVE.
@ Menhols Depth: 12.0°

Tratfic:  HEAVY

Gas ® Iovestigetiom NEGATIVE
Manhole Condition: GDOD

"GATH OSEYND IF

N

Site Fremes Fegular/Irregulsr IRREGULAR

9.0, nepestoe
Date:

Comments:

BACKDP |'Y|NI[®? Distance

\ [frunk Reg
[Lift Stm.
Genoral Condﬂ:!pn. overflows, bypeasses, weirs, special informetion, yo—m—
mnltor therncteristica, surcharge
! Planse make n precise drawing if odd—ehaped plipe or apecial d U
| Soataliation s
r
fxdreulioe  FAST FLOW g Approval
L i _Access Foleg:

!
Distance from M/E

Eoad Cut Length: N/A
Trench Length N/A

Surcherge : N/A Height * RO.V. §: N/A
mv: DOR  6.00" +/- 25" Tima  10:45  Vel: §0 fpe Bt 0.9"

‘ream Maphols  DID NOT INVESTIGATE SAME MARHOLE AS M5B
l GOOD 1500 MONITORABLE SITE;
Jownstresm Manhols  DOES NOT ISOLATE FLOW BEFORE INTERCEPTOR VAN CAN ONLY BE POSITIONED AS SEEN |
| ABOVE DUE TO HEAVY TRAFFIC _
b

dini Eystem Character KesldeaUal/Commerciel /industrinl/Yacaot RESIDERYIAL/COMMERETAL




'ADS=| 1590

N * Town Manhole § AN
Environmental ' _
| Services, inc. S]-te Rep Ort NEW HAVEN MER
I ' ‘RG Herial . :
"ojeot/Phase: NEW HAVEN CSO Date: 27 AUG 07 Neme: up Zone Bat Serial § | Monttor #
s8flocation: DERGY AVENUE @ ET CEASSO BOULEVARD RG1
|- Yolocity L Diameter Diameter
_ PH = 47.76
tons Co. Addrew: N/A P¥ = 48.25"
Aocess: DRIVE Phome Numiher:
I INSTALLATION

SPECIAL INSTALLATION

ULTRASONIC, VELOCITY, & PRESSURE

INRTALLED 15.0' DOWNSTREAM

B VAN POSITIONING SAFETY
A DERBY AVE
I 2 - @ [s Manhole Depth: 12.0'
> 3 Traffi~: HEAVY
1 E 196 E Grs ® [ovestigation: NEGATIVE
_‘_'________.4-—-'_"---._ . .. .
—— @ Menhols Condition: GDOD
&
| \ N ] N —— |
. Access. i Frame: Ragulor/Irregquinr  JRREGULAE
- Q.C. Inmpector:
— .\_ Date;
) —
I M5B Comments:
0 C

M54 Pipe Type :

_—
/_ Y| HIY? Distance
mn;t . Sta.
Cot S e e i vl T :
|- mmmuge a precise drawing if odd—shaped pipe or apecial d l{;;ﬂs
I
K ' P dpprovek
! i Aucess Polef:
Distance trem M/E
L Road Cut Length: H/A
I Trench Length: N/A
8 : R/A Height 1 N/A RO.W. # N/A
|[:m: OF  N/A  +/- 13" Tme Nf4 vel: N/A fpa Bit: 0.0° | OVERFLOW LINE FOR MEA
spgam Manhola  DOES NOT ISOLATE SAME MAWHOLE AS MSA:
} GOOD 1500 MONITORARIE SITE;, |
Dowsnsiresm Manhola  QUTFALL
| POSSIBLE
Minl Syotem Character: Resldentisl/Coramercial/Industrial/Vacont RESIDENTIAL /COMMERCIAL




'ADS= |, 1500

. Town Manhole § AN
B onental : o
| Bt Site Report NEW HAVEN s
. . _ _ RG Zaone Bat Serial # Moniter §
™ hase: NEW HA c30 Dato: 27 AUG 87 Name: MPN
wos/location: WHALLEY AVENUE; NORTHWEST OF FITCH STREET, Ral1
Yéloelty Lif Dlamoter Dlametsr
PH = b54.76"
N/4 PY = 60.50"

Fhone Numben
INSTALLATION
SPECIAL INSTALLATION; VULTRASONIC,
VELOCITY & PRESSURE INSTALLED D/
OF MANHOLE, DIRECTLY IN BETWEEN
THE 2-24" OVERFLOW LINES

SAFETY

| Manhols Depth: 9.0°
Traffio:  HEAVY

_Gas ® Investigation NEGATIVE

Mavhole Comdition: GOQD

@.C. Iospector
Data:

Commsnts:

YIN|®? Distance

[57e3
mini

General Condition, overflows, bypasses, weirs, speciel information,

monitor characteristics, surcharge ar 1
* Plens= make a precise drawing if odd—shaped pipe or spesial U/3
installation 1]
1
Hyireulios: GOOD. SMOOTH. LAMINAR FLOW i : Approval
L ‘ Access Poleg:
|

Surcharge : YES Hoignt ! 9.0' ' RO.W. 4 N/A
Iov: DOR 26,00 +/- 25" Tme 11:30 Val: 1.30 fpe Bt: 20.00°
* ~trmam Manhola DID NOT INVESTIGATE

[
r

Dowzstrsem Manhols  DID NOT INVESTIGATE

Mini Eystem Charncter: Residential/Commercial/Industrisl/Vacant RESIDENTIAL/COMMERCIAL




1500

. Town Manhale # AN
| Entromen Site Report | wwmm s
r'niutjl‘.h_uO: NEW_HAVEN €SO Date: 27 AUG 07 Neme: wpN |0 2°P° Bat Serial # Monttor ¢
ressflooation: QRCHARD STREET AND MUNSON STREET RG3

| Velocity Lif Diametor ‘Diameter ]

Py WA low = gasor

Phone Number:
INSTALLATION

LS GYYHORO

SPECIAL INSTALLATION; ULTRASONIC
VELOCITY & PRESSURE D/S OF NANROLE;

TNSITALL VELOCITY & PRESSURE ON RIGHT]

SIDE OF PIPE

SAFETY

Manhols Depth: 12.0°

Traffic: LIGHT-MODERATE

Gos ® Investigation NEGATIVE

Jite Frame: Esgular/irvegulsr REGULAR

Q.C. Inspectoe;

Distance

inntallation

Genersl Condition, overflows, bypsaswes, weirs, special information,
monitor cheracteristics, surcharge
* Please make a preclis wlngi!odd—shapedplpeorcpeahl

ulics: GOOD, SMOOTH FLOW: MOST FLOW COMES DIRECTLY DOWN ORCHARD ST.

i| Approval

'\ | Accesn Poleg:

Dintance from M/H

Eoad Cut Length: N/A

Trench Langth: N/A

. Burcharge: N/A

_Eeight:  N/A

ROYW. # N/A

Iov: DO 10.50" +/- 25" Time 12:00

Vai: 2.0 fIps

Bt 100"

“airaam Manhole

DOES HOT ISOLATE

4
T

Dowostrsams Manhols  DOWNSTREAM OF WET WEATHER OVERFLOW

M Eystem Choructsr: Resjdeniial /Commercinl/industrial/Vacant RESIDENTIAL

GOOD 1500 MONTIORING SITE |




JADSS | . 1890 e
£+ Environmentl _Slte Report NEW HAVEN u8
| . _ o _ RG Zone Bat Serial # Monitor §
rojroject/Phase: NEW HAVEN CSO Date: 23 SEPT 07 Name:GE
tion: INTERSECTION OF GRAND AVE_ & JAMES ST. ka4 _
[ Veloolty 1if Dismeter | Diamstor
' PH = 43.78
N/A P¥ = 90.00"
FPhone Number:
INSTALLATION

JAMES 3T.

| SPECTAL INSTALLATION 10.0
Y/3. PAST SIDE CONNECTION

SAFETY
GRAND AVE
® Manhola Dapih: s8.0’
Traffic:  HEAVY
Gas @ Investigation NEGATIVE
Manhole Condition: GOOD
N
8 Frame: Regular/Irreguiar  REGULAR
9.C. Inwpeotor:
Date:
Commants:
Pipa Type: BRICK
"_'% U_f? packop  |'Y|N|2 | Distance
b — 4779
3 = N T
{ General Condition, cverflows, bypupu weirs, speciel information, —_—
1 monlt.or oheracteristics, surcharg
'me;pmmedmwlnguodd—:haped pipe or apesial Ind U/3
installation L/S U/8
Approvel:
Accesa Poleg:
Distence from M/E
1 Rozd Cut Length: N/A
] Trench Lengtt: N/A
‘ugarchargs : N/A Height:  N/A ROY. g N/A
|tm DO 1800 +/- 25" Tme 1300 Vel: LG50 fps it 10.00"
“ cogam Manhole DID NOT INVESTIGATE
|
JoYownstrasm Menhols  DID NOT INVESTIGATE
!
fufini Eystem Charscter: Reaidentinl/Commercind/Industrial/Vacent Residential /Commereiasl




|
" 1 5 O O Town Manhole # AN
Environmental S t R p t
Ervonment ite Repor NEW HAVEN i
' RG Z Bat Serial Monito
Toject/Fhese: NEW HAVEN CSO Date: 27 AUG 97 Name: MPN e ol ¥ onitor #
RG3
sas/Location: ON EAST STREET UNDER THE I-91 OVERPASS
[ Velocity Lf Diemeter | Dlameter
N/A 62.60
hone Co. Address:
Access: DRIVE Phone Number:
INSTALLATION

EAST sT

| W)

Access

SPECIAL INSTALLATION; VELOCITY &
PRESSURE INSTALLED JUST U/S IN THE

INFLUENT LINE & ULTRASONIC INSTALLED

D/S OF INFLUENT LINE ON THE CHAMBER

{-91 OVERPASS SAFETY OVERHEAD
® Manhole Depth: 17.0°
— | Traffic: MODERATE—HEAVY

Gas ® Investigation: NEGATIVE

Mnanhole Condition: GOOD

Frame: Regular/Irreqular REGUALR

Q.C. Inspector:

Date:

Comments:

Pipe Type: BRICK

BACKUP | Y|N|? Distance

ITrunk Reg
Lift Sta.

General Condition, overflows, bypasses, weirs, special information,
monitor characteristics, surcharge

* Please make a precise drawing if odd—shaped pipe or special
installation

STP
Other inputi

Ind U/S
L/S U/S

p—

ulice AR FIOW

Approval:

_

Access Polef:

Distance from M/H

Road Cut Length: N/A

Trench Length: N/A

Surcharge : YES Height : 8.0

RO.W. 2 N/A

Inv: DOF: 23.00" +/- 25" Time: 13:15 Vel: 1,50 fps Silt: 8.00"

4ream Manhole DID NOT INVESTIGATE

GOOD 1500 MONITORING SITE

L

Downsiream Manhole DOES NOT ISOLATE WET WEATHER OVERFLOW

Mini Eystem Character: Residential/Commercial/Industrinl/Vacant RESIDENTIAL/COMMERCIAL




1000

l
. Town Manhols AN

'. Envronmentd Site Report | wvam "™

|| rojeot/Fhese: NEW HAVEN CSO Date: 27 AUG 97 Name: MPR Ra z“_” Bat Borial # Montter #

sonflocetion:  TRUMBULL STREET EAST OF ORANGE STREET RG3
I Velcolty Lif Diameter Diamwter
nA oy Gaser
Fhone Number
INSTALLATION

| SPECIAT, INSTALLATION; ULTRASONIC, |
VELDCITY & FRESSURE INSTALLED U/S IN|
INFLUENT LINE BUT D/S OF 8.00"

¥* | sErvicE conncTION

SAFETY

Manhels Depth: 12.0°
Trattic:  MODERATE

Ges ® [ovesbigation: NEGATIVE

Manhole Condition: GDOD

Distance

General Condition, overflows,
menitor charmcloristies, sure

* Please make a precise drawing if odd—shaped pipe or special

bypasses, weirs, speclal information,

{nd U,
/3 u?g

installation
Distance from M/F:
Rond Cut Length: N/A
Trench Langtn: N/A
 durcharge: YES Height: 5.0 RO.Y. §: N/A
Inw: DOR  9.00°  +/- 25" Time 14:20 Val: 2.0 Ips B¢ 0.0%
‘ream Mazhole  DID NOT INVESTIGATE GOOD 1600 MONITORING S1TR |

SAME CHAMBER AS MI4B

Bownstrenm Manhols DOES NOT

ISOLATE SYSTEM

o

ilni Eystem Gharscier: Hesidential/Commerchil/Industrial/Yacant RESIDENTIAL /COMMERCIAL



1500

. Town Manhols § AN
| Slte Report NEW HAVEN W48
| . i -
roject/Fhase; NEW HAVEN CSO Dete: 27 AUG 97 MName: ppn | 0 2008 Bat Berial # Monttor #
edi/loostion: _ YRUMBULL, STREET EAST OF ORANGE STREET Ra3
| Yelocity Lit Diameter Diametar
PH = 86.18"
bone_Co. Address N/A PW = 105.00"
Acosas DRIVE Phone Number:
INSTALLATION
SPECIAL INSTALLATION: ULTRASONIC

VELOCITY & PRESSURE. INSTALLED U/S. IN
STORN LINE

SAFETY

Manhole Depth: 1R.0

Yraificc. MODERATE
Gas @ Imyestigntion: NEGATIVE
Manhole Comdition: GQOOD

®R.C. Iospector:

Data:

Commants:

Fipa Type: CONCEETE

¥|r|? | Distance

General Condliion, overflows, bypasses, weirs, special information,
monitor characteristica, surcharge

Please make a preclse drawing if odd—shaped pipe or mpecial
installation

—archargs: YES Height: 6.0

Inw: DOR  N/A +/- 18° Time  N/A val: N/A Ipw Bt g.0"

+~vgpam Manhols DID NOT INVESTICATE

waatrsam Manhols  DID NOT INVESTIGATE.

ol System Charncter: Resldential/Commercinl/Industrisl/Vacent RESIDENTIAL/COMMERCI]

\L




1500

. Town Manhola § AN
Envronmentd Slte Rep OI’t NEW HAVEN M1sA
Toject/Phsse: NEW HAVEN CSO _ Dater 27 AUG 7 Nameiwpy | U 00 Bat Serial § | Moniter #

‘was/location:  JAMFS STREET SOUTE OF RIVER STREET RG+
l | Veloeity Lif Diamater Diemster
PH = 485.76"
F¥W = 48.00°
Phome Niumber:
INSTALLATION

DEAD

RIVER ST.

SPECIAL INSTALLATION; ULTRASONIC
VELOCITY & PRESSURE INSTALILED 6.0'

U/8 ON BRICK PIPE SURFACE

SAFETY

isnhole Depth: 9.0°

Traffte: LOW

Ges @ [ovestigation: NEGATIVE

Manhole Cetidition: GOQD

Frame: Eogular/Irregular REGULAR

R NISB

. 4.0, hespector:
M’
| Communty:
—
Pips Type: BRICK
. , .lﬂﬁ.i\ Y[N|? | Distance
A A N A
VEL SENSOR Planar f
" General Condition, overflows, bypasses, weirs, special informmtion, T
monitor characteristics, surcharge thor in
Please mske a preclse drawing if odd—shaped pipe or special 4 u/3
inatallation L7383 U/S
Jrsulics: GOOD, SMOOTH FLOW Approval:
Acoess Polef:
iatance from M/H:
Rood Cut_Lengthy N/A
Trench N/A
 urchasye ; YES Meight : 5.0 ROW #: N/A
low: DOR_ {3007 +/- 25" Tme 15:00  Vel: 1.50 fpe Eut: 0.0"

‘veam Manhols

DID NOT INVESTIGATE

GOOD 1500 MONITORING SITE

owtalraam Manhols  DOES NOT ISOLATE

ICK_SURFACE, NO
ON CONCRETE BEFORE CHAMBER

inl Sywtew Charscter: Residentlal/Comrnarcial/Indostrinl/Vacent  RESIDENTIAL/COMMERCL

HEAVY SQUARE M/H COVER FOR ACCESS

\. SAME CHAMBER AS MIGH |



1500

. Town Manhols § AN
gn;ﬂwmﬂf;ltg Slte Rep O]."t NEW HAVEN MI5B
! rojoot /Fiisse: NEW HAVEN CSO Date: 27 AUG 07 Kame:upy |- Bat Serial ¢ | Montter ¥
 semfivostion: JAMES STREET SOUTH OF RIVER STREET R4
| Veloolity Lif Diamater Diameter
PH = 48.257
! hone Co. Addrews N/A P¥ = 46.00"
INSTALLATION
SPECIAL INSTALLATION; JTY
. ‘PRESSURE D/S TN WET WEATHER
RIVER ST.
OVEEFLOW LINE & ULTRASONIC
INSTALLED OVER WEIR WALL
SAFETY
Manhole Depth: 9.0'
Traffie: OV
_Gas ® Investigation: NEGATIVE
Manhale Comdition: GOOD
| DEAD N
END Site | Freme Begular/Irregular  REGULAR
E.—Lmﬁ.&.
I Q.¢. Inspactor:
—_— /’/ Date:
— I,
— ' - m‘?& | Comments
J— = SENSOR
WEIR
B 4 MI5A WALL .
/}.1 f Q Distance
CAS Y N
3~VEL SENSOR E_luisp Pl&
Goml Condition, owerflows, bypessss, weirs, spucial information,
Flease m:k:e precit:e“ drawing if odd—shaped pipe
] a . —ADhADE or s ial
inmtallation P pee
| .
|
i Eoad Cut Length: N/A
Treuch length: N/A
Jurcharys : N/A Height :  N/A ROY # N/A
[;, DOF:  9.00"  +/— 25" Time 12:45 Vel: 0.0 fps Biit: 0.0 |OVERFIOW LINE FOR MISA
Aipam Manbols  DOES NOT ISOLATE GODOp 1500 METERING SITE

i

|

Dowoatrsam Manhols  TIDE GATE CHAMBER

SAME CHAMBER AY MIGA

Min} System Characier; Eeskdential/Commercial/Tadustrinl/Vacant RESIDENTIAL/COMMERCIAL




1500

. Town Manhols # AN
gg;me,-;tg Site Report | wwm o
) _ RG Zone Bat Seriol § Moudtor §
roject/Fhase: NEW HAVEN CSO Date: 27 AUG 97 Kame: MPN |
) i RC4
ses/icoation: POPLAR STREET AND RIVER STREET
t Velocity 1if Dlsmeater Diameater
PH = 48.83"
N/A P¥ = 59.00"
Phone Number:
w INSTALLATION
o
§ SPECIAL INSTALLATION: ULTRASONMIC,
§ VELOCITY & PRESUKE U/S OF MANHOLE
RIVER ST. SAFETY

Maphols Depth: 10.0°

I—'l'rnﬂic- NEGATIVE

Gon ® [nvestigetion; NEGATIVE

PARKING
LoT Maphole Condition: GOUD
N T
Site Frams: Rogular/Irreguisr  REGULAR
| Q.C. Inspector:
Date;
Y  Comments

e R

General Condition, overfiows, bypesses, weirs, spuciel infsrmation,

wlngrdmruaodd—smPed pipe or spasial ;nt:"ll/s
installatinn L/3 U/8
.- Aol
i Access Poleg:
Eoad Cut Length: H/A
Trench Langth: N/A
Jurchargs : N/A Height :  N/A ROW & N/A
mw: DO Q.50° +/- 25" Tms: N/A Vel: N/A fpa Boi: g.0" OUTFALL LINE
aam Marhols TOC CLOSE TO WEIR SPILL OVER/ POOR HYDRAULICS TIDAL INFLUENCED PIPE

| DURING WET WEATHER

Jowostream Manhols  DID NOT INVESTIGATE

éinl Sywtem Charecter: Repidential/Commercial/Industrial/Yocant  RESIDENTIAL/COMMERCIAL




. 1 5 O O Town Manhole # AN
S onmental Slte Rep Ort KEW HAVEN 18
Sjeot/Phase: NEW HAVEN CSO Date: 27 AUG 07 Heme:MpN | 0 2o0° Bat Serial # | Monttor #
meflooation: LOMBARD STREET IN FRONT OF 13 LOMBARD STREET Rad
. " Valoolty Lif Diameter Diameter
WEST OF NORTH FRONT STREET PH = 44.00"
N/A PW = 0.25"
INSTALLATION

SPECIAL INSTALLATION WITH
ULTRASONIC, VELOCITY & PRESSURE

1OMBARD ST.

SAFETY

| Manhole Dopth: 7.8'
Traffic: _LOW-MODERATE

RORTH FRONT BT.

Gan @ Ervestigationn  NEGATIVE
Manhole Conditiom:

Site | Mame Reguler/breguisr REGULAR

T1—03

Tranch Length: N/A

mreharge : N/A Height :  N/A ROW § N/A
Inv: DOR: 200" 4/~ 2§ Time: 1515 Val: 2.5 fp= Bit: 0.0"
‘raam Manhole DID HOT INVESTIGATE Q00D 1500 METERING SITE

TIGHT FIT BECAUSE OF 6,00° PVC LINE

sywaatream Manhols  DOES NOT ISOLATE

inl Byntem Character: Residential/Comamercisl/Induatrial/Vacant RESIDENTIAL/COMMERULAL




1500

PINE ST.

. Town Manhole # AN
tal _ : . _ _
Envronmental Site Report — wtoa
wjoot/Fhiase: NEW HAVEN CSO Date; 28 AUG 97 Neme:ypN | 2008 Bat Sorial 4 | Moniter #
Volooity Li Dismster | Dlameter
FH = 28.00"
N/A FW = 49.007
. Phone ‘Number:
INSTALLATION
SPECIAL INSTALLATION; ULTRASONIC,

VELOCITY & PRESSURE INSTALLED

U/S_OF MANHOLE

SAFETY

Mankole Depth: 10.0°

Trattio: MODERATE

Gas ® Investigation: NEGATIVE

Manhole Condition: FAIR

N
Si Frame: Ragular/Irreguisr  REGULAR
(O
Data:
Comments:
| Pipe Type: BRICK
- BACKUP YIR|? Distance
, 8 —07F9 od N e
Flanar |
Genornl Condi ove bypasses, wei ial  Informatio
e e S e et o o o P
installation U
. yirwulice GOOD, DEEP, SMOOTH FLOW Approvak
Accem Foleg:
Distance from M/H:
Hoad Cut Length: N/A
Tranch Length:  N/A
mrcharge: /A Height @ N/K RO.V. §:  N/A
Iow: DOR  N/A +/- 13" Tme N/A vai: N/A fpe B 00"

~~*rsam _Maghole  DOES NOT ISOLATE

TOPSIDE_INSPECTION DONE ON 8/28

GOOD 1600 MONITORING SITE

ownatrsem Menhola  DID NOT INVESTIGATE

it Bywtem Charncter: Resideniisl/Commercial /Industrial/Vacant RESIDENTIAL




1500

PINE ST.

MI2A ¢

— L {
%
!

Si

N

y* Town Manhols § AN
sf:.mfs::':e.::t: Site Report | wwum o
roject/Fhase: NEW HAVEN CSO Dete: & SEPT 97 _ Name: NPN E-“z“’ée Bat Serial # Moniter #
-~ PINE STREET AND FRONT STREET RG4
Velocity Lif Diermeter Diaraater
N/A 24.007
_houna Co, Addrems:
Phone Number:
INSTALLATION

ULTRASONIC, VELOCITY & PRESSURE

INSTALLED U/8 OF MANHOLE IN

OVERFLOW LINE

SAFETY

Manhole Depth: 8.0°

Traffio; NEGATIVE

Gan ® Investigation: NEGATIVE

Manhole Comdition:

Goop

"

L -7

d

Q.C.

Date:

CONCRETE

| Pip Type:

YiIN|?

HACKTIP

Distance

General Condition, overflows, bypesses, weirs, special information,

monftor charwoteristios, -urchnrgo

l Fleage make a precise drawing i odd—shaped pips or special

inatallatinn

-

tpiraubom NO TIGATION __*

|

I

i

e K/A Height:  N/A

lov: DOR  0.00° +/- .13° Time 1200  Vel: 0.0 fps Bot: .o*

‘ream Manhola

DOES NOT ISOLATE SYSTEM

|

lownatream Manhols

OUTFALL TO QUINNIPJAC RIVER

Ol Bystem Charncter: Reeldeniial/Commervial /Indusirial/Vacent RESIDENTIAL/COMMERCIAL




1000

. ¥ * Town Manhols § AN
it Site Reportl | wmwum -
oject/Fhase; NEW HAVEN CS0O Date: 28 AUG §7  Nemo: MPN | RG Zone Bat Serial # Monitor #

| mn/loontion: AVENUE_AND CLIFTON STREET RG4
_ Veloolty Lif Dismoter | Diemetor
24,007
wne Co,_hddress; N/A
Access: DRIVE Phone Numher:
INSTALLATION

RING & CRANK ASSEMBLY:
VEIOCITY & PRESSURE INSTALLED D/S OR
-’ MANHOLE; ULTRASONICS INSTALLED

CLIFTON 3T, ON SURCHARGE MOUNT IN MANHOLE

O ® S

5
§ Mnmhole Depth: 4.0

Traffio: MODERATE—HEAVY

_Gas @ Investiation: NEGATIVE
Manhole Condition: GOOD

Qite | Trame Rsguar/rreguar  REGULAR

3.C;_Iampector:

% Date:

j ™\ [12.00" SANITARY]
SERVICE

Comments:
—_— —? > v ‘YIN|? Distance
' VELOCITY &L _ .
3 a 9 - @ mssms N T
\ l Planar
Generel Condition, overflows, bypsaxes, weirz, special information,
monitor ohnmtaﬁuz:l. d::mhnrgaodd Pe ' - [Other y=
" Flease make a ir- —ghaped e or jal | 1,
ATty prec: wing ped pipe or wpeo o

Ixdravice GOOD LAMINAR FLOW; 12.00° SANITARY' CONNECTION NOT PROVIDING Approwat

ENOUGH TU E TO EFFECT m‘:m INSTALLED DOWHSTREAM | Accean Polef:
Distanos trom M/H

i Road Cut Length: N/A

Trench Length: N/A
|M 5 YES Height : 3.0 EOW & N/A
v: DOF 800" +/ 25" Tme 10:00 Vel: 2.0 fps Eilt: 2.00" |
‘ream Maphole DOES NOT ISOLATE GOOD 1600 MONTIORAGLE SITE

Jownwireems Ménhols  DID NOT INVESTIGATE

in) Eywtem Charncter: Renidentin)/Commerviel/Industrial/Vacent RESIDENTIAL/COMUERCIAL




| 1500 = T
AD?‘ Site Report | wwme 1

. . Bat Serial § Monitor §
1 Date: 28 AUG 87 Name:
' RG4.
i s /locntion: STREET PUMP STATION
Yeloolty Lif Diemeter Ddanetar
PH = B7.007
N/4 P¥ = 66.26°

Phime Number:
INSTALLATION
| SPECIAL, INSTALLATION; VELOCITY |
& PRESSURE INSTALLED ON INFLUENT
PIPE, & ULTRASONIC INSTALLED

OVER DIVERSION. CHAMBER

SAFETY

| Manhole Depth: 10.0°

Trattic:  LOW

Gas ® Investigation: LOW OXYGEN (19.1X)

Manhote Condition: GOOD

(Y

Q.6 Inspector;

X

\\'\\\'-\\\\\\\\

PO IITIITIITE

.
‘/J:l. - .; /
7 S0

General Condition, overflows, bypasses, weirs, special informntion,

Rosd Cut. Length: N/A

Trench lengtt: N/A
. urcharge: YES Height: 6.0 ROV §  N/A
liax: _por 66.00" +/- 50" Tme 11:45  Vei: 0.50 fpe Bt 0,0°
‘vmam Manhets  DID NOT INVESTIGATE 1500 MONTIOR

}

L

ownostreern Menhola  PUNP STATION

Aol Bystem Cheracter: Reaklential/Commercinl/Industrisl/Vecant RESIDENTIAL /COMMERCIAL




1500

. Town Manhals J AN
Environmental Slte Rep OI‘t NEW HAVEN uz2
Servicea, Inc,
RG Zone Eat Serial Monitor
“~wofeot/Phinss: NEW HAVEN CSO Date: 28 AUG 97 Name: - ! f
RG4
w1, & tlon: 30 ALLEN PLACE i
Yolocity Lif Diametor Diameter
. N / " 24,18"
wos Co, Addrams;
Aocess; DRIVE - | Phone Number:

INSTALLATION

24.00" RING & CRANK ASSENBLY,
ULTRASONIC, VEIDCITY & PRESSURE

SAFETY

Manhols Depth: 4.0'

| Traftic:  LIGHT—NONE

 G23 ® Investigation: NEGATIVE
Mazhole Condition: FAIR _

HAY QUVAOOM

| @.C. Inspectne:
Date:

_Commenta:

? Distance
General Condition, overflows, bypesses, weirs, special informetion,
moniter cheracteristics, surcharge _
Pleaas malte a preclgse drawing if odd—shaped pipe or spesial
installation
Accemn Poleg:
Road Cut Length: N/A
X | Trench length: N/A
| roharge: YES Height : 3.0 ROY. §: WN/A
Iov: DOR 200" +/- 25" Time 10:50 Vel: 1.50 fpw Bl 0.75"
| ~véam Manbole DID NOT INVESTIGATE REQUEST 1600 FOR SHALLOW FLOW
. woatream Manhols  DOES NOT ISOLATE
| 1 Eystem Charncier: ResidenUal/Cosamercisl/Induntrinl /Vacant RESIDENTIAL




' ADSS 1500

. Town Mazhols # AN
I Enviroameritd Slte RepOl"t NEW HAVEN M4
rojeot/Fhase: NEW HAVEN CS0 Date: 28 AUG 67 Name:Mpn | et Seriel ¢ | Montter ¢
ess/loostlon: SOUTH WATER STREET AND SEA STREET Raz
] Velooity Lif Diameter Diameter
W4 |ow = szoo
Phone Kumber;

INSTALLATION
| SPECIAL INSTALLATION; VELOCITY & |

PFRESSURE INSTALLED ON CONCRETE IN
INFLUENT LINE; ULTRAS INSTALLED ON
TOP OF CHAMBER D/S OF INFLUENT LINE
SAFETY

| Montols Depth: 10.0

Grs ® Investigation: NEGATIVE

Manhole Conditivn: GOOD

4.C, hwpector:
Date:

BACRUP |'YIN|2 | Distance

| General Condition, onrﬁuv;,_ hypasses, weirs, special information, T topul
&hﬁwm&m odd-sbaped pipe or special d U/3. -
installation ' /8 U/8
Appreyal:
INSTALLED IN RELATIVELY MODERATE. m.c‘fw PRIOR T0 CHAMHER ON RIGHT | Accesa FPoleg:
SIDE_OF PIPE. ULTRASONIC ON CHAMBER QVERHEAD. Distance from
Road Cut Length: N/A
| Trench Length: N/A
| irohargs : YES Heighit:  N/& ROV ¢ N/A
Iov: DOR 2300" +/- .265° Time 12:00  Vel: 1.50 fps sut: p.0"
* “eam Marhota N/A GOOD 1600 METERING SITE
1woatream Manhols  N/A
i Bystem Charsoter: Realdential/Commercial/fndustrinl/Vacant RESIDENTIAL/CO hL




'ADS= | . 1990 e

| Eniroomentd ‘ S lt c R e_P O I‘t NEW HAVEN M25A

I'm /Phase: NEW HAVEN CSO Date: 5 SEPT 67  Weme: upN | o 2°P¢ Bat Rerial # Nontter #

osu/Losstion:  NORTH FRONTAGE ROAD AND STATE STREET RG2
l Velooity Lit Diamater Diameter
ON_SOUTHEAST CORNER _ PH = £0.00"

fotis Co. Addrem: N/A PY = 47.00°

|Mom: DRIVE Phonp Number:

o INSTALLATION

STATE 3T.

WATER BT,

K. FRONTAGE RD.

| ALL, SENSORS INSTALLED IN

OVERFLOW LINE

SAFETY

| Mombols Depth: 26.0°

Traffic: HEAVY

Gas @ Investigntlor: NEGATIVE

Manhole Condition: FAIR, A LOT OF

CONCRETE IN MANHOLE CHAMEER

Frame: Regulur/lrreguiar  REGULAR

Q0. Iispachor:

Date:

Comments;

| Plpe Typs: BRICK

O Y|N|? Distance
S | Y
mitor. oharactosistior, surohame. s T Wpoctal  information, othor 50
Pinh:;?h mu::.e a precise drawing if odd—shaped pipe or epecial 5:18 ?J//SB
Wranlier FAST, SMOOTH FIOW P Approval
Access Poleg:
Distenioe from M/H
Rosd Cut Length: N/A
Trench Lengtl: N/A
arobarge : YES Height :  15.0° RO.Y¥. § N/A
Inv: DOR 450" +/- 25" Tme 10:35  Val: 30 fps S#: 0.0

reizasm Manhols WILL NOT ISOLATE

WILL ROT WORK UNTIL MANHOLE I3

SITE I3 YERY LOUD AND ULTRASONICS

ywnatraam Manhols  DID NOT INVESTIGATE SURCHARGED AT LEAST 15.0°
Ini Bystem Cliaracter: FHeaidential/Commercial/industrisl/Vacant RESI]]EHTIAL/CD AL




1500

O

. Town Mantiols # AN
Enronmenta S]_te R ep Ort HEW HAVEN U2SB
. Za ‘Berial ; : :
| ojeot/Phase: NEW HAVEN CSO Dete: § SEPT 67 Mame: ypy_ |0 o0 et Berint # onttar #
I ton: TENP AND GEORGE T Re2
Yelocity Lit Diameter Tlametor
= - 48.‘00"'
| ona Co. Addrew: N/A
Aocens: DRIVE. Phone lhnnher'
INSTALLATION
Iu-;: 48.00° RING WITH VELOCITY
=] & PRESSURE INSTALLED AS FAR U/S
— g | .- -
GEOHGE ST B AS POSSIELE; ULTRASONIC INSTALLED

ON CHAMBER OVERHEAD

SAFETY

Manhole Depth: 11.0°

Tattic: HEAVY

Gan @ lowstigetion: NEGATIVE

Manhole Comdition: FAIR.

Frame: Begular/frreguiar  REGULAR

STORM
LINENA™
Q.C, Inzpector:
S
LN Date:
~_#
~ Comments:
Nt ——
— :-_j Pipe Typs: CONCRETE
{Bacgup | Y[ N1? | Distance
. Lt Sim,
yid
General Condition, awrﬂm bypasses, weirs, spscial tnforma.tion. B =
nlor sheracleristios, RIS e shaped 3 - nd 0/5 ]
A precise —shaped pips or apac
inatallation T
[ { : LN Apprevat
DEEPER THE FLOW THE POORER THE HYDRAULICS WILL BE DUE_TO Adcess Polcg:

UP SINCE OUTGOING LINE IS A 24,00 LINE

Road Cut Length: N/A

Trench Length: N/A
—archargs : YES Height : 8.0 RO.W. ¥ N/A
Inv: DOR 800"  +/- 19" Time 11:45  Vel: 4.50 fps szt p.0"

‘=sam Manhale

DID _NOT INVESTIGATE

ywnstream Manhols  DID NOT INVESTIGATE

ol Eystem Character: Residenilal/Commercial /Industrial/Vacant RESIDENTIAL /COMMERCY




1500

~ * _t Town Manhols # AN
En tcl S - t :
bty 1y 1l e Repor' NEW HAVEN RLL
] ; RaG Z t Serial Monitor
solect/Phass: NEW HAVEN CSO Dats: 28 AUG 97 Neme:sypN | o Bal # f
ws/Location: _ DIVISION STREET, EAST OF WINCHESTER AVENUE R
Veloolty Lif Diemster | Dlameter
PH = S.00%
N/A PW = 20.50"
Phone Fumbez:
INSTALLATION

SPECIAL INSTALLATION WITH

ULTRASONIC, VELOCITY & PRESSURE

INSTALLED U/S OF MANHOLE

SAFETY

i

Manhols Depth: 10.6°

Tratfic:  MODERATE

Gen © Investigation: NEGATIVE

Manhole Condition:  GOOD-

@C. Inspactor:
Date:
E) @ ll U 5 Connmants:
l Pipe Type: BRICK
S % —_— @- % N|? | Distance
" General Condition, overflows, bypasses, weirs, special information,
monitor chnnotoﬂ!tﬁnzs. d::ruhnrﬂ odd—shaped -
' Plaase make a prec wing -5 pipe or
installation pe peo
I
Hydrsulicee FAST, SMOOTH FLOW B
|
|
Dintance M
L Rond Cut Length: N/A
l Trench Lengthy N/A

3

Height: 4.0

ROY #  N/A

Surcharge : YES
ow: DOR_ 3.00" +/- .p5" Tmm

14:15

Vel: 3.0 fps

Bt: 0.0

Tgiream Manhols

DID NOT INVESTIGATE

r

DID_NOT INVESTIGATE

I
|

Mini Eyntem Character Residential/Commercinlfinduntrisl/Vaeant RESIDENTIAL




1500

- t Town Manhols # AN
M&fﬂg& 1te €] or KEW HAVEN Ri2
. BEG Zone Eat Serial Monitoer
| sieot/Phase: NEW HAVEN CS0 Date: § SEP 97 Neme: MPN | 4 ¢
son/location: _ 210 STATE STREET; ON SOUTHBOUND STATE STREET Bz
Yeloolty Lif Diamster Dhameter
BETWEEN CROWN STREET AND GEORCE STREET P = £0.50°
N/A PW — 20.50
Phome Number:

/ ms TALLATION

SPNIAL INSTALLATION; ULTRASONMIC,

- VELOCITY & PRESSURE INSTALLED
| UPSTREAM
g SAFETY
i B Maphole Depth: 10.00
"‘ | wrathic:  MODERATE
i _Gae & Investigation: NEGQATIVE
Manhole Condition: GODD

30.00° X 2050° |gc. mepecton

Date:

Commenta:

Genernl Condilion, overfiows, bypaspes, welrs, special information,
monitor characteristics,

surcharge
* Please make a e dra if odd—-sha or fal
e preocis wing jped pipe or =pec

Hedraolies  SLOW, SMOOTH FLOW

|

|

Surcharge: N/A Height:  N/A

Inw: DOR 500"  +/- 26" Tme 10:05  Vel: 1,30 fps it 0.0

vigtroam Manhols _SIDE CONNECTION CAUSING POOR HYDRAULICS MAY BE ABLE 10 BEND A 30.00" KNG

[4

| T0_INSTALL

Downalream Manhols  DID NOT INVESTIGATE

Min! Byrlem Character Reaideniial/Commervial /industrinl/Yacant RESIDERTIAL




1500

. _t t Town Manhols §#: AN
Environ td S . R p .
Environments 1LE eLOI‘ | NEW HAVEN
. . BG Zo t Serial - ‘MHonitor #
rojoct/Phase; NEW HAVEN CSO Date; 2B AUG 07  Kamo: MPK_| ne Ba 4 | Menitor #
oes/looation: 190 LOWIN AVENUE Rel
I Voloolty L Diameter | Dismster
N/A 12.00
hona Co. Addrems:
Aspesn: DRIVE Phone Numhber:
i INSTALLATION
FOUNTAIR AVE.
12.00" RING & CRANK WITH
ULTRASONIC, VELDCITY & PRESSURE
SAFETY
Manhola Depth: 19.0°
B Traffic:  MODERATE
-
E Gas ® Inventigntion: NEGATIVE
|;3° S ® Manhole Comdition: GOOD
Nt |
Site Frame: Begular/Trrejular  REGULAR
| §.0. Iospeator:
Date:
Comments:
]
——
I | Pipe Typs: CLAY
. } YIN|2 Distance
N T
- Lift 8
General Condition, ovérflows, bypasses, weirs, speclal information,
monitor characteristics, surcharge L
t Please make a precise dn;wlngﬂodd—nhnpedpl;pearspeehl d Uu/8
ingtallation u
niex GOOD SMOOTH FiOW, PIPE CLOSE TO'SUECHARGE AT INVESTIGATION _ | Approvak
d Acoess Foleg:

Distancs from M/H

Road Cut Length: N/A
Tranch Length: N/A
IM YES Hezight 1 4.0 ROV & N/A
Inv: DOR  40.00" 4/~ 25" Tms 13:45  Vel: 120 fpa Elt: 0.50"

tream Manhols

POOR HYDRAULICS

GOOD 1500 SITR

Dowpalriam Manhols

DID_NOT INVESTIGATE

Mini Eystem Character: Residentisl/Commerrinl/industrisl/Yacont RESIDENTIAL




1500

. Town Manhole § AN
E""'fmf;? Site Report | wmvmm 2
roject/Fhisse: NEW HAVEN CSO Date: 28 AUG 07  Name: wpN | 200 Bat Senial £ | Monttor #
ws/flooation: ANTHONY STREET BETWEEN WHALLEY AVENUE Ral
“Velocity Lif Diemeter Diaxneter
AND PEARL STREET 15.00"
. N/ 5.0
1008 Co._Addrese:
Aoonex: DRIVE Phone Number:
WHALIEY AVE. INSTALLATION
15.00" RING WITH CRANK:
ULTRASORIC, VELOCITY & PRESSURE
INSTALLED UPSTREAM
®) SAFETY
'[;;' Manhola Depth: B.0°
B | Tratfin: L[IGHT—MODERATE
=4 : _ Gnp ® Investigatiom NEGATIVE
Manhols Condition: GOOD
NP ——
Site | Frame: FRegular/Lregusr REGULAR
O
g.c. Inspactor:
Date:
 ——
Comments:
i "'"__
Fipe Type: CLAY
~ A iz RACKUE |V W% Distance

General Condition, overflown, ‘bypasses, weirs, specinl information,

monitor characteristica, surc

harge.
Please make a precise drawlng if odd—ehaped pipe or apecial

insta]lation

‘pdreulios FAST SHALIOW FLOW

urcharge ; YES Height ©  2.0°
fov: DOR 150" +/— 25" Time: 14:07 Vel 30 fpe BlL: 0.0
‘veam_Manhols DID NOT INVESTEFATE

|

awnatream Manhols

DID NOT INVESTIGATE

fnl Syatem Gharmmoter: Reaidentisl/Commercial/Indnstyial/Vacsnt RESIDENTIAL




S 1500 ™ Tam

I
| Exno Site Report | wwam 55
!m /Fhase: NEW HAVEN CSO Date: 28 AUG 87 Name: MPN Fa z;: Bat ecial # Montior #
sen/Locetion: 2010 CHAPEL STREET, EAST OF ALDEN AVENUE
l' Velocity 14 Dismeter Diamster
/A 12.00'
| Phone Numben
INSTALLATION
RING & CRANK WITH
ULTRASONIC, VELOCITY & PRESSURE
s
S D= sAFETY
CHAPEL ST. Manhols Depth: 18.0°
lﬂ Trattic: _ MODERATE—HEAVY
; " | Gan ® rvestigation: GOOD
E Maphole Condition: GQOOD
3 N7 |
Site | Frame Reguiar/trreguar  REGULAR
Q.C. Inspector:
Date:
Pipe Type: CLAY
r’% ‘_@—w—% mackor L Y|N[9 | pistence
’ - N 1 o
_ Planar
General Condition, overflown, xags, weirs, special informetionm, -
' m@wm&ﬁm—ummd iipe or mpecial d :J.i/l:u*
inatallation u/s
Irdreulion GOOD SMOOTH FLOW s Appraval
[ ‘ Access Poleg:
! Distasioe from M/E:
Rood Cuk Length 'lj/n
Trench Length: N/A
surcharge : YES Height : 8.0 EO.¥. % N/A
Iov: DOF 300" +/~ 26" Tme 13:30 Vel: .50 Ipe Bl 00"

"~etrsam Manhola  POOR HYDRAULICS TOPSIDE INSPECTION DONE ON B/28

- 1600 MONTTORABLE SITE
Jowpatréam Menhole  DID NOT INVESTIGATE

[
"

i3nl Eystem Character: Residentinl/Commeroial/Industrisl/Vacant RESIDENTIAL




1500

i Towa Mankals § AR
En\dronrncnld S t R p t REW :
| Services, Inc, 1 e c Or HAVEN Bo1
: pev——— .
Lowhnno: NEW HAVEN_CS0 Dete: 2 SEPT §7 _ Name: MPN_| ne Bat Serial # Wonitor 4
ees/Iooation:  EDGEWOOD SCHOOL ‘ i
I Yelocity 1if Dinmatar Diameter
WEST ROCK AVENUE & EDGEWOOD AVENUE '
bone Co. Address: N/&
Ascesns  DRIVE Phone Number
INSTALLATION

1500 METER RAIN GAUGE

B.00" TIPPING BUCKET

SAFETY

Manhole Depth:

Gan @ Investigntion: Negative

Marnhole Condition;

Framw: Eeguler/Irreguler  Regular

Planar |

Date:

Distance

Genoral Conditivn, overflows, bypasses, weirs, special information,

monitor charmcleristics, surcharge
" Pleaps make a preciss drawing i odd—shaped
installation

pipe or mpeecial

Hydraullom i

Surcharge : K/A Height :  N/A

Inv;: DDR N/A +/- 413" Tme N/A

Bt 0,0

Vei: N/A fps

™ “tream Manhola  N/4

L
r

Downsirsam Manhols N/A

Minl Bystem Charmcter: Reaidentinl/Commercial/Industrinl/Vacant Residential/Commeralal




1500

. Town Manhpls # AN
sw,;‘:‘_‘}‘;'m Slte RePOI't NEW HAVEN RG2
! Tojeot/Phnse: NEW HAVEN CSO Date: 2 SEPT 07  Neme: MPN | o0 200¢ Bat Serlal # Monitor. #
wes/Looatfon: BOULEVARD, PUMP STATION RGz
I Yelocity Ut Diamater Diameter
‘hons Co. dddrass: N/ A
Ascens; DRIVE Phone Number:
INSTALLATION
gusum'mm | 1500 MEYER RATN GAUGE
- ® AND B.00" TIPPING BUCKET
- SAFETY
gk ¥ Manhols Depth:
Tratfio:
Gas ® Im ation: Negative

| Manhole Condition:

Q6. Inspactor:
Data:
Comments;
Pipa Type:
Y|N|? Distance
N T
Flanar
General Condition, overflows, bypaswes, weirs, wpecial information, Yther
' wm'mrﬂgwd—m”d pipe or spesial U
! installation 78 U
Erioalios Approvel
| Access Polagh
I Distance from M/H:
} Rosd Cut length: N/A
l Tranch Langth: N/A
Jure H/A Height :  N/A ROW # N/A
Inv: DOR  N/A /- 13" Tms  N/A vel: N/A fpa B4 0,04
wirgam Manhole _ N/4

—

Jownatream Manhols  N/A

Wini Eystem Character: Residential /Commervial /Industrial/Vacant Resgidential/Copamsreiaf




1500

ADS=

. Town Manhole. # AN
! Environmental Site Rep ort NEW HAVEN BG3
|| rofost/Phase: HAVEN CSO Date: 2 SEPT 97 Name:up RG z:;; Bat Serial § Monitor 4
| sea/location: ALBFRTUS MAGNUS COLLEGE T e e
N/A
Phrme Kumber:

INSTALLATION

1500 METER RAIN GAUGE

AND B.00" TIPPING BUCKET

COLLEGE
PARKING
1Dy

SAFETY

Manhole Depth:

WINCHESTER AVE

Gas © Investigntion: Negative

Manhole Condition:

HUNRTINGTON ST.

NT
§.¢. Inmpector:
Date;
Comments

Distance

Goneral Condition, overflows, bypasses, weirs, special information,
monitor characteristica, surc

surcharge
* Please make a preclse drawing if odd—whaped pipe or mpesial
installation

ydraniion . -
Access_Poleg:
Diatanoe from W/E:
Eosd Cut. Length: l_i/'A
Trench length: N/A

Surchargs : H/A Height : _ H/& ROV, # N/A

Inw: DOR  N/A /= 413* Tme N/A vai: N/A fpa Bl 0.0

~ ‘speam Manhote  N/A

A3nd Eystem Charnctor: Remidential/Cormmerein]/Industrial/Vacant Residential /Commerecia




1500

. _t Tewa Manhole § AN
Enwronmenta S Report
| Soonments 1Le epor NEW HAVEN RG4
I B Zane . T
Project/Phase: NEW HAVEN CSO Date: £ SEPT 97 Neme:MpN | . o Bat Berial f | Monttor #
_meaflocation: 205 BLATCHLEY AVE., NEW HAVEN POLICE SUB STATION RG4
| Velooity Lif Diameter | Diameter
Phone Co. dddrems: N/A
|looe_ll: DRIVE Phone Numbe::
INSTALLATION
8.00" TIPPING BUCKET WITH
. . 1500 METER RAIN GAUGE
CLAY ST.
@
SAFETY
2] \ Maphols Depth:
< POLICE
- SUB Tratfin:
STATION .
: _Gas ® Inyestigation: Negative
a Maghole Cendition:
| - N T
Acoess Bite Froma: Ragular/Irragular Regular
l Q.C. Inmpectar:
Data;
Commanta:
| Pipe Type:
- 1y|®|? | Distance
N T
Planar
Genoral Condition, everflows, bypesses, weirs, spscial information, ther
monitor charaoteristios, surcharge : -
* Pleass miske a precise drawing i odd—shaped pipe or special nd U,
installatinn 3 u
Hydreulics Approvat
Access Polef:
Distance from M/H
Rozd Cut Length: N/A
Trench Length: N/A
Surcharge : R/A Height :  N/A ROV g N/A
Inv: DO¥: N/A +/= 18" Tme N/A Val: N/A ‘tpe Bt 0"
‘resm Mavhaly _ N/A

Mini Byatemn Charecter: Residential/Commercial/Industrinl/Vacant Residential/Commerain




Appendix B: Communication from ADS




d— = Flow Monitoring
. : u i Raduction
mOS0Mtomwater Managsment
= Bawsr System Evaiuation Surveys

ENVIRONMENTAL SEAVICES, INC.
February 25, 1998

Ms. Perrin Bowling
Environmental Engineer
CH2MHill

50 Staniford Street

10th Floor

Boston, MA 02114-2517

RE: New Haven CSO Study Flow Monitoring
‘Dear Perrin;

At your request I have sammarized results and observations for flow monintoring sites M2 and M3 for the
above referenced project.

Site M3(Orange Avenue and ET Grasso Boulevard)

The monitoring period for Site M3 was September 9, 1997 - December 17, 1997, The average daily flow
as reported in our final report was 9.19 mgd. During the: monitoring period several calibrations were
conductéd. The resulis are as follows:

Field Monitor Field Velocity Moriitor Silt

Date Depth(in) Depth(in) {fps) Velocity(fps) (in)
09/09/97 30.75 30.41 1.15 1.17 2.00
09/19/97 35.50 35.64 1.40 1.09 2.00
09/23/97 35.00 35.04- 1.49 1.35 2.00
09/30/97 34.12 34.52 1.33 141 2.00
10/07/97 35.00 34.77 1.12 1.45 2.00
10/10/97 35.25 35.18 1.39 1.50 200
10/23/97 35.00 35.08 1,38 1.50 2.00
10/27/97 37.25 36.99 1.48 1.67 2.00
11/03/97 35.25 35.28 1.43 1.58 2.00
12/17/97 35.38 35.18 1.49 1.46 2.00

I have enclosed scattergraphs for Site M3 that shows all monitoring data as well as calibration points. The
calibration markers are black diamonds. Please note that the velocities listed in the table above are peak
velocities, while the velocities in the scattergraph are average velocities.

The size of the sewer in which M3 was installed was identified on comprehensive sewer maps provided to
ADS as 66 inches. In addition, the sketch provided by CH2MHill for this site, the sewer is shown as a 66
inch round sewer. ADS performed a precise pipe measurement that indicated the sewer is actually an odd-
shaped pipe with a pipe height of 64.5 inches and a pipe width of 74 inches. It would be helpful to review
as-built drawings of this sewer if they are available.

60 North Harrison Ave. » Unit 31 « Congers, NY 10920 « (914) 268-1201 « FAX (814) 268-1203




Site M2(South of Lamberton Street under ET Grasso Boulevar

The monitoring period for Site M2 was September 6, 1997 - December 17, 1997. The average daily flow
as reported in our final report was 8.265 mgd. During the monitoring period several calibrations were
conducted. The results are as follows:

Field Monitor Field Velocity Monitor Silt

Date Depth(in) Depth(in) (fps) Velocity(fps) (in)
09/06/97 33.00 32.95 1.24 1.25 10.00
09/30/97 32.50 31.96 1.13 1.11 6.00
10/07/97 32.50 ' 32.31 0.60 1.09 8.50
10/07/97 32.50 32.54 0.63 1.12 8.50
10/10/97 n/a nfa 1.15 1.12 3.50
10/23/97 2988 29.80 0.83 0.80 8.75
10/27/97 33.00 33.30 1.26 1.19 8.50
11/03/97 32.75 32.59 1.09 1.09 9,00
12/17/97 30.75. 29.60 1.94 0.99 2.00

1 have enclosed scattergraphs for Site M2 that shows all monitoring data as well as calibration points. As
with Site M3, the calibration markers are black diamonds, the velocities listed in the table above are peak
velocities and the velocities in the scattergraph are average velocities.

The size of the sewer in which M2 was installed was identified on comprehensive sewer maps provided to
ADS as 62 inches by 102 inches. A pipe measurement performed by ADS confirmed these dimensions 62
inches (Height) by 102 inches (Width).

Summary of Results and Subsequent Investigations

Based on conversations with CH2MHill as well as réview of comprehensive sewer maps M3 is upstream of
M-2. However, flow monitoring results indicated higher flows at M-3. ADS performed follow-up
investigations in January 1998. Eight full descent manhole inspections were performed inclusive of M-3,
M-2 and the six marholes in between the monitoring locations. These inspections revealed that the silt
profiles had changed significantly at both sites. The silt measured at Sites M-3 and M-2 was 16 and 26
inches respectively. There was activity one manhole upstréam of M-2, Some type of treatment system is
discharging flow to 2 manhole that appears to have been recently constructed. In addition, review of the
hydrographs for both sites indicates some level of tidal influence. One or both of these factors may have
affected the site hydraulics(i.e. flow bypassing,infiltration/exfiltration).

Please contact me at your earliest convenience with your questions or comments at (914)268-1201.

Very truly yours,
ADS ENVIRO
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Appendix C: Velocity-Depth Scatter Plots




Meter M2 Hourly Graph
| NPDES 002
(E.T. Grasso Blvd @ Lamberton St)
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Meter M3 Hourly Graph
NPDES 003
(E.T. Grasso Blvd @ Orange Ave)
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Meter M4 Hourly Graph
NPDES 004
(E.T.Grasso Bivd @ Legion Ave})
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Meter M5A Hourly Graph
COMBINED SEWEE- NPDES 005
CHomIN ~ 481 (E.T. Grasso Blvd @ Derby Ave)
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Meter M5B Hourly Graph
NPDES 005
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Meter M6 Hourly Graph
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M. cewER. Meter M8 Hourly Graph
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Meter M9 Hourly Graph
NPDES 009
(Grand Ave @ James St)
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Meter M10 Hourly Graph
NPDES 010
(East St @ 1-91)
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Meter M14B Hourly Graph
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Meter M15A Hourly Graph
NPDES 015
{(James St Siphon)
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Meter M15B Hourly Graph
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(James St Siphon)
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Meter M16 Hourly Graph
NPDES 016
(Poplar St @ River St)
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Meter M18 Hourly Graph
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Meter M19A Hourly Graph
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(Pine St @ N. Front St)
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Meter M19B Hourly Graph
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(Pine St @ N. Front St)
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Meter M20 Hourly Graph
NPDES 020
(Quinnipiac Ave @ Clifton Street)
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Meter M21 Hourly Graph
NPDES 021
(East St Pump Station)
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Meter M22 Hourly Graph
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Meter M24 Hourly Graph
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Appendix D: Bubble Plots
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Correlation Between Precipitation Volume and Overflow Volume
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Site 004
Correlation Between Precipitation Volume and Overflow Volume
(bubble size indicates precipitation intensity)
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Correlation Between Precipitation Volume and Overflow Volume
(bubble size indicates precipitation intensity)
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Site 006
Correlation Between Precipitation Volume and Overflow Voluime
(bubble size indicates precipitation intensity)
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Site 009
Correlation Between Precipitation Volume and Overflow Volume
(bubble size indicates precipitation intensity)
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Site 015
Correlation Between Precipitation Volume and QOverflow Volume
(bubble size indicatés precipitation intensity)
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Site 016
Correlation Between Precipitation Volume and Overflow Volume
(bubble size indicates precipitation intensity)
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Site 018
Correlatiocn Between Precipitation Volume and Overflow Volume
(bubble size indicates precipitation intensity)
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Site 019
Correlation Between Precipitation Volume and Overflow Volume
(bubble size indicates precipitation intensity)

0.10

y = 0.0099% + 0.0124x
R%=0.89

0.08

0.06

0.04

Overflow Volume (MG)

0.02

0.00

-0.02
0.00 0.50 1.00 1.50 2.00 2.50

Precipitation Volume (in)

3/18/98 11:17 AM . )
Corret.xls City-of New Haven Long Term CSO Control Plan



Site 021
Correlation Between Precipitation Volume and Overfiow Volume
(bubble size indicates precipitation intensity)

1.80

1.60

1.40

1.20

1.00

0.80

0.60

Ovarflow Volume (MG)

0.40

0.20

0.12

0.00 T

-0.20
0.00 0.50 1.00 1.50 2.00 2.50

Precipitation Volume (in)

-318/98 11:17 AM .
Correl.xls City of New Haven Long Term €S0 Confrol Plan



Site 022
Correlation Between Precipitation Volume and Overflow Volume
(bubble size indicates precipitation intensity)
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Site 024
Correiation Between Precipitation Volume and Overflow Volume
{bubble size indicates precipitation intensity)
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Site 002
Correlation Between Precipitation Intensity and Qverflow Rate
(bubble size indicates precipitation volume in inches)
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~ Site 003
Correlation Between Precipitation Intensity and Overflow Rate
(bubble size indicates precipitation volume in inches)
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Site 004
Correlation Between Precipitation Iintensity and Overflow Rate
(bubble size indicates precipitation volume in inches)
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Site 005
Correlation Between Precipitation Intensity and Overflow Rate
(bubble size indicates precipitation volume in inches)
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Site 006
Correlation Between Precipitation Intensity and Overflow Rate
(bubble size indicates precipitation volume in inches}
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Site 009
Correlation Between Precipitation Intensity and Overflow Rate
(bubble size indicates precipitation volume in inches)
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Site 015
Correlation Between Precipitation Intensity and Overflow Rate
(bubble size indicates precipitation volume in inches)
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Site 016
Correlation Between Precipitation Intensity and Overflow Rate
(bubble size indicates precipitation volume in inches)
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Correlation Between Precipitation Intensity and Overflow Rate
(bubble size indicates precipitation volume in inches)
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Correlation Between Precipitation Intensity and Overfiow Rate
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Site 021
Correlation Between Precipitation Intensity and Overflow Rate
(bubble size indicates precipitation volume in inches)
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Site 022
Correlation Between Precipitation intensity and Overflow Rate
(bubble size indicates precipitation volume in inches)
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Site 024
Correlation Between Precipitation Intensity and Qverflow Rate
(bubble size indicates precipitation volume in inches)
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