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Mr. Jason L. Mammone, PE
Director of Engineering

55 River Street

Dedham, Massachusetts 02026

Re: 2014 Private Building Inspections
Mr. Mammone:

Weston & Sampson Engineers, Inc. is pleased to submit our final report for the 2014 Private Building
Inspections. The report presents our findings for work completed in Precincts 4, 5 and 6, including map
and database development, and private building inspections. All work related to this project was
performed in accordance with Department of Environmental Protection (DEP) Guidelines for Performing
Infiltration/Inflow Analyses and Sewer System Evaluation Survey, revised January 1993 (DEP
Guidelines). The project area Locus Map, Figure 1, is attached.

Map Development

Weston & Sampson used the Town of Dedham’s GIS data to create a base map for the project.
Relevant features such as land use code, parcel ID, edge of road, building footprints, and property
numbers were included on the map. Parcels inspected as part of the 2014 Private Building Inspection
Program are colored green (no answer), red (positive), orange (suspect), blue (negative), black (not
admitted), or black with yellow dots (building on septic). Parcels inspected as part of the previous 2012
Municipal Building Inspection Project are indicated on the map. Parcels outside the project area are
colored grey. A copy of the Building Inspection Summary Map, Figure 2, is attached.

Database Development/Data Collection

Weston & Sampson developed a database in Microsoft Access (2013 version) to manage building
inspection data. Information for each inspection and inspection attempt is stored in the database.
Each record in the database was linked to the GIS to track the results of the project. An electronic copy
of the database will be provided to the Dedham GIS Department.

Weston & Sampson used a custom iPad application to collect inspection data electronically. The
application transmitted information wirelessly to an office-based server to our building inspection
database. A sample of the building inspection form is included in Appendix A.

Project Background/Building Inspections

The building inspecting process involved a two (2) person team entering the basement or lowest level
of as many buildings as possible within the project area to identify sources of inflow to the sanitary
sewer system. Inflow sources identified during building inspections included sump pumps, floor drains
that are subject to inflow, and open sewer cleanouts that allow clean water to enter the sanitary sewer
system. These sources are often used by the building owner to relieve flooding conditions in or around
the building during wet weather.
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A public notification campaign was conducted prior to and during the building inspection program. A
press release describing the project was posted on the town’s website as well as in the Dedham
Transcript (see Appendix B). In addition, a package including a sewer inspection notice letter, door-to-
door inspection policy, upcoming building inspection notice, and consent to entry and inspection form
was provided to the town for distribution to each resident of the project area prior to beginning the
inspection program (see Appendix C). Each piece of public notification included a point of contact and
phone number so that individual appointments for building inspections could be scheduled at the
property owner’s convenience.

Following the introduction of the program, the inspection team visited each of the 3,580 properties in
the project area in a cold-calling door-to-door fashion for the first round of inspections.

e |If the property owner was available and allowed the team to enter the building, an inspection
was completed.

¢ If the property owner refused inspection, the inspection was recorded as “Not Admitted.”

e If the property owner was not available, a “Building Inspection Program” notice was left at the
door and the inspection was recorded as “No Answer.” The notice provided a program overview
as well as contact information to schedule a building inspection appointment at the property
owner’s convenience. A copy of the notice is included in Appendix D. For properties recorded
as “No Answer”, the process was repeated with a second round of door-to-door inspections.

The door-to-door inspections were performed for all precincts June 16 through October 31, 2014. The
inspection crew scheduled all remaining appointments on November 6, November 20 and December 5,
2014. Cold-call door-to-door inspections were not conducted during this time.

Inspection Results

Internal building inspections were performed at 1,510 of the 3,581 locations (42%). Property owners
refused inspection at 248 properties, 36 of which had septic systems. Contact was made at 49% of the
properties in the project area. A summary of inspected and not admitted properties is included in Table
1, Building Inspection Summary, and the results of the inspections are shown on the attached project
map. Fifty-eight (58) positive and eight (8) suspect sources of inflow were found during the inspections
and are detailed in Table 2, Summary of Positive and Suspect Sources.

In addition, property inspection logs were developed for each inspection completed and include
homeowner consent signature, photo consent signature if applicable, inspection result summary,
photos of defects, etc. and will be provided to the town electronically.

The property owners at 1,823 properties did not schedule an appointment and were not home during
the two rounds of door-to-door visits. These parcels are listed in Table 3, Buildings Not Inspected, and
are colored green on the Building Inspection Summary Map, Figure 2.

1994 Building Inspections

A prior building inspection program was conducted in 1994 and identified 226 positive or suspect
sources throughout town. Of these, 62 were outside of the project area for 2014 and could not be used
for comparison. Eight (8) properties no longer exist. Inspections were attempted at the remaining 156
properties. The resident or owner was not home at the time of inspection for 73 properties and entrance
was denied at five (5). Sixty-eight properties have removed or redirected the inflow source found prior,
while ten (10) remain positive or suspect.

The results of this comparison are included in Table 4, 1994 and 2014 Building Inspection Results
Comparison.
Weston&Sampson ®
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Cost-Effectiveness Analysis (CEA)

In order to determine if rehabilitation is justified for a particular source of I/l, a CEA is conducted. The
CEA compares the estimated cost for removing I/l to the estimated savings in transportation and
treatment (T&T) costs resulting from the removal of I/l. T&T costs consist of capital costs to expand
and upgrade the wastewater system plus annual Operation and Maintenance (O&M) costs. O&M costs
are directly related to the quantity of flow being discharged to pump stations and treatment facilities.
Increased usage will be reflected by increased O&M costs for electricity, cleaning, equipment repair,
etc.

The calculated T&T cost for Dedham, using MWRA and the Town of Dedham’s O&M and capital costs,
is $1.18/gpd. In accordance with DEP Guidelines, the present worth of this T&T cost must be extended
over the life of the rehabilitation method, estimated at 20 years, using a discount rate (or annual
percentage rate) of 4.625% (DEP FY15). The present worth of the T&T costs for the Town of Dedham,
assuming a 20-year rehabilitation life cycle, is $15.21/gpd. The calculation is provided in the T&T
Memo in Appendix E.

It should be noted that T&T costs can change annually. Therefore, if the recommended rehabilitations
are not conducted within a year, it is recommended that T&T costs at the time of construction be
compared to the value used for this analysis. Typically, if T&T costs increase, the amount of “cost-
effective” rehabilitation may also increase.

The evaluation of cost-effectiveness for a particular I/l source is also based upon the portion of I/l that
can be eliminated through rehabilitation. The percentage of I/l that can be removed depends on the
source and the rehabilitation method. It is estimated that indirect inflow and infiltration sources are 50
percent removable to account for migration from a rehabilitated location to a location not being
repaired. The percentage of direct inflow removed is assumed to be 100 percent because direct inflow
repairs typically involve the redirection of 100 percent of this flow to drainage structures.

Peak design storm inflow is calculated for the direct inflow sources identified during this investigation
using the Rational Formula for runoff. A calculation is attached in Appendix F for reference.

A typical sump pump is approximately 1/3 horsepower, located 10 feet below its discharge location and
may run for 30 seconds every 5 minutes during a rain event. Based on these assumptions, each sump
pump contributes an estimated 6,192 gpd of peak design storm inflow. DEP Guidelines recommend
using an average inflow rate between 4,320 and 8,640 gpd per sump pump connected to the sewer
system when evaluating the cost-effectiveness of redirection. Using this calculated inflow along with the
DEP Guidelines recommendation, Weston & Sampson uses a peak inflow rate of 7,200 gpd (5 gpm) for
each sump pump observed to be connected to the sewer. A calculation is included in Appendix G for
reference.

While the town may determine inflow source removal to be funded solely by homeowners, we have
estimated average as-bid construction costs for the repairs for the CEA. The rehabilitation costs used
in this report do not include the cost of additional investigation work, engineering services or police
details that may be required during design and construction. The site for each source removal will be
different and actual removal costs will be determined on a case by case basis. For example, some
inflow sources will be able to be inexpensively redirected to the surface, while other sources may be
more complex and require rerouting to the town’s stormwater system. A list of rehabilitation unit costs
used in the CEA is included in Appendix H.

Table 5, Cost-Effectiveness Analysis for Inflow — Positive Inflow Sources, shows the T&T cost
associated with the observed I/l as well as recommended rehabilitation methods and costs. Positive
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sources from previous smoke testing projects identified in Precincts 4, 5 and/or 6 are included in the
CEA. The CEA results produce one of the following conclusions:

e Excessive indicates that the cost to redirect the inflow source is less than the associated T&T
cost and that rehabilitation is recommended.

« Value-Effective indicates that the cost to redirect is more than the T&T cost, but rehabilitation is
still recommended because of the relative value of the repair. In this case, the T&T cost is within
approximately 25% of the cost to rehabilitate the defect.

o Non-Excessive indicates that the cost to redirect the line segment is more than the associated
T&T cost and rehabilitation is not recommended.

The CEA identified:

> 418,950 gpd of excessive peak inflow. Of this, 418,230 gpd is removable at an estimated
rehabilitation cost of $249,900. The associated T&T cost is $6,361,278, based on the
peak flow value.

> 0 gpd of value-effective removable indirect inflow.

> 0 gpd of non-excessive removable peak design storm inflow.

The above figures total approximately 418,230 gpd of removable I/l that is excessive or recommended
at an estimated rehabilitation cost of $249,900. The rehabilitation work is located on private property,
as shown in Table 5.

Summary, Conclusions & Recommendations

Weston & Sampson completed 1,510 building inspections throughout Precincts 4, 5 and 6. There was
no answer at 1,823 properties. Inspection could not be performed at 248 properties, 36 of which were
on septic, as the property owner would not permit entry to our field crew.

Building inspections performed identified 57 direct and 1 indirect inflow sources to the sanitary
sewer system at 57 locations. These sources contribute an estimated 418,950 gallons per day of
estimated peak inflow and include the following.

o 37 sump pumps (37 sump pumps x 7,200 gpd/sump pump = 266,400 gpd)
e One (1) floor drains (1 internal floor drain x 7,200 gpd/internal floor drain = 7,200 gpd)
o Internal floor drain is a basement sewer pipe below grade with a hole in it; appeared to
be draining groundwater during building inspection.
¢ Nine (9) interior open cleanouts (9 open cleanouts x 7,200 gpd/open cleanout = 64,800 gpd).
o Below or at grade; appeared to be draining groundwater during building inspection.
Four (4) exterior open cleanouts (2,832 gpd total)
Five (5) direct driveway drains (72,763 gpd total)
One (1) indirect driveway drain (1,440 gpd)
One (1) roof leader (3,515 gpd)

8 suspect sources were also identified at 7 locations, including 4 floor drains and 4 sump pumps with
unknown discharge locations.

The results of the project displayed that a positive trend of illicit connections exists in town
(approximately 4 percent of the buildings inspected contained direct inflow sources). These sources
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contribute a significant amount of estimated peak inflow to the town’s sewer system. It is important to
note that five of the positive sources are located directly upstream of areas known to surcharge during
wet weather events.

The town continues to aggressively pursue the identification and removal of I/l sources. Extensive
investigations of public buildings and sewers have been performed. As the town continues to remove
these sources, private sources (identified through building inspections) will become a priority to
address. As other MWRA communities continue to remove I/l sources, Dedham’s overall flow share
may increase, resulting in an increase in sewer rates. In order to stay proactive, it is critical that the
town identify and remove private inflow sources.

A Private Inflow Removal Policy should be established to address the repair of defects which are
located on private property and to identify new private inflow sources. Inflow removal on private
property can be a challenging task for communities seeking to reduce wet weather flows. Weston &
Sampson can provide suggestions for components of a Private Inflow Removal Policy such as
determining funding options and implementation strategies. The Town of Dedham will need to
determine which components will garner the most success based on political climate, financial
capabilities and accepting private inflow discharges. Once established, the policy may be used to
create a pilot program to eliminate the positive inflow sources discovered during this project.

A significant effort was put forth to inspect all of the buildings in the project area and the project was
successful in identifying inflow sources in the buildings that were inspected. However, the project was
not as effective as expected due to lower than average resident participation. Typical averages range
from 60 to 80 percent. If the town employed a less voluntary strategy for homeowner participation in the
program, it is likely that the resident involvement would increase. This would lead to an increase in
positive source identification, a fully effective program and further reduce flow in the system.

Weston & Sampson recommends continuing the program by conducting building inspections (using a
less voluntary approach) in Precincts 1, 2, 3 and 7 at approximately 4,650 buildings for an estimated
$252,500. It is also recommended that attempts are made to inspect properties in Precincts 4, 5 and 6
that were not inspected during this project. If the town does not wish to revisit every property where no
contact was made, an allowance may be set for the 78 properties (no answer or entry denied) where
positive or suspect sources were identified during the 1994 building inspections, properties in wet areas
and properties with nearby positive sources to be targeted first. We are available to meet with the town
to discuss these options and assist in developing a Private inflow Removal Policy to be adopted.

We wish to thank you and the members of the Engineering Department staff for their assistance while
completing this project. We are available to meet with you at your earliest convenience to discuss this
report. Please do not hesitate to contact me at (978) 532-1900 x2297 with any questions or comments
you may have.

Very truly yours,

WiTONﬁ& SAMPSON

Donald G. Gallucci, PE
Vice President/Program Manager

Cc: Ronald Lawrence, Project Engineer

Nathan S. Buttermore, PE, Infrastructure Engineer
O:\DEDHAM MA\2140084 - 2014 SMOKE TESTING & BUILDING INSPECTIONS\REPORT\BUI.DING INSPECTION REPORT\FINAL REPORT\DEDHAM - 2014 PRIVATE BUILDING INSPECTIONS FINAL
REPORT DOCX
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FIGURE 1

PROJECT AREA LOCUS MAP
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FIGURE 2

BUILDING INSPECTION SUMMARY MAP
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