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INTRODUCTION

The purpose of this utility report is to provide the required information on drainage, water and sewer
in accordance with the requirements of Section 3.c(2)w of the definitive plan requirements of the
Beverly Planning Board. The subdivision proposal calls for the elimination of two Planning Board
ways previously laid out by a definitive plan dated April 24, 1981, and also the shortening of the
proposed Trask Lane, as shown on that definitive plan. The proposal to eliminate and shorten the
proposed ways is to allow for a different vocabulary of construction than might have been originally
anticipated on the tract of land owned by the Reeve family off Trask Lane. While alternative
proposals called for multi-storied brick buildings, at least to a mid-rise level, current thinking is that 4
and 5-story wood frame podium construction would be utilized. Where it is anticipated that all of the
proposed units are to be apartments and owned by a single entity, the additional roadways and
frontages are not needed to support individual lots of ownership.

While no definitive site plan currently exists for the approximately 80 acres of undeveloped property,
it is expected that no more than 700 units, averaging 2 bedrooms or less, are to be constructed on
the premises. (See plan of Study Area and Remaining Land in the Appendix.)

DRAINAGE

Due to the fact that no definitive site plan is available for the proposed apartment complex
construction on the remaining Reeve land off Trask Lane, no definitive drainage plans have been
established. The proposed definitive subdivision plan actually eliminates Planning Board approved
roadways within the tract to accommodate future construction. It is clear, however, that any
apartment complex developed on the subject parcel would require approval under the Wetlands
Protection Act of the Commonwealth of Massachusetts, as well as the City of Beverly Non-Zoning
Wetlands Ordinance, and would require a Land Disturbance and Drainage Permit from the Beverly
City Engineer. It, consequently, is appropriate to leave the issue of final drainage design to be
completed in conjunction with that site development plan (also subject to Site Plan Review under the
City of Beverly Ordinance). It is noted, however, that the subject property exists at a high point in
the watershed, and that the land, in general, slopes from an elevation of 143 feet in the area of the
City of Beverly water tower, to elevation 42 at the adjacent golf course land. Where the Beverly Golf
and Tennis Center was once owned by HDC, Inc., the predecessor in title, Folly Hill Associates
Trust, the subject land benefits from a reservations of right to discharge across the once-owned golf
course lands. As a result, it is believed that the proposed level of development on the subject
property can be accommodated within the drainage requirements of State regulation and City of
Beverly Ordinance.



WATER SUPPLY AND SEWAGE DISPOSAL

The issues of water supply and sewage disposal have long been under study for the subject tract.

In 1971, agreement was reached with the City of Beverly for the provision of the necessary water
and sewer services to support the construction of 1,400 apartment units. The necessary services
were to be provided at the boundary of the subject property. The plans progressed to construct a
one million gallon water tank on the top of Folly Hill (on the subject property) and, in cooperation with
Folly Hill, a comprehensive sewer plan, including the construction of the Bass River Interceptor, was
to proceed as part of the City's work.

In spite of the historic agreements relative to the infrastructure to support the proposed projects,
additional investigation as to water supply and sewage disposal has been completed, as follows:

Water Supply

As previously stated, the one million gallon water tank was constructed at the top of Folly Hill as
planned. In order to verify flow available, Hayes Engineering, Inc. conducted a flow test on March 2,
2017 at approximately 10:30 AM with the Beverly Water Department. The flow was taken at the
existing hydrant approximately 40 feet southerly of the proposed cul-de-sac terminus, with residual
pressure taken at a hydrant approximately 220 feet northerly of that location. Actual discharge at
the test was 1,186 gallons per minute, with a calculated discharge of 20 psi residual, or 5,750
gallons per minute. (See Sketch Plan of Land in Beverly, Mass. by Hayes Engineering, Inc., dated
March 6, 2017 and fire flow calculations included in the Appendix of this report.)

Based on this flow test and ignoring losses of future piping to service the proposed complex, a
minimum domestic pressure at the faucet of 20 psi would be reached at approximately elevation 178
(the expected highest floor), and adequate fire flows would be available to approximately elevation
158 (the highest expected foundation grade).

It, consequently, is our conclusion that adequate flow and pressure exists in the water supply line
running through the subject site and that, while the highest buildings could require a boost in
domestic pressure, adequate fire flow exists throughout the site.

Sewer

In order to determine the geometry of the sewers servicing the existing Folly Hill site, Hayes
Engineering, Inc. met with Greg St. Louis, P.E., City Engineer, to review the route of sewer
discharge from the site. In discussions with Roland Adams, GIS Manager for the City of Beverly, the
sewer route servicing the Folly Hill area was as shown on Sewer Trace PID 28-126, downstream,
dated February 21, 2017 (copy included in the Appendix of this report). Sewage from the existing
apartment and condo complexes discharges down Colgate Road, through a trunk sewer which
passes Shoe Pond, goes down Balch Street, entering the Bass River Interceptor.

While, apparently, there are not capacity concerns for the Bass River Interceptor and final pumping
station to South Essex Sewer District, there is concern as to the capacity of the 8-inch pipe from
manhole 25a to 25b, and the somewhat odd piping configuration of manholes 25a, 25b and 25c on
Colgate Road (see Location Plan I, Phase 2, Infiltration Inflow Reduction by Camp Dresser &
McKee, dated June 1996, in Appendix). This report further investigates the 8-inch sewer capacity
and piping configuration.



The entire Folly Hill area, including 252 Folly Hill apartments, 70 condominiums and 232 Apple
Village units, as well as approximately 70 single-family residences, all discharge towards this single,
8-inch sewer in Colgate Road. The final reach of this sewer before it enters the 18-inch trunk pipe,
which ultimately runs through Beverly Golf and Tennis, is at approximately a 3% grade.

Sewer capacities for the 8-inch pipe were calculated at both .3 depth and .67 depth, and compared
to the observed flow mid-morning on March 7, 2017 (at or near peak flow time). In addition, flow
calculations were computed for the currently anticipated build-out of an additional 700 units. The
results are shown in the following table.

Existing Flow at Peak

Observed 3/07/2017
.3 Depth

170 gpm

Calculated at Peak

249 gpm

Proposed Flow

Available Calculated at

Calculated at Peak

.67 Depth

585 gpm 563 gpm

The conclusion is that adequate capacity is available in the existing 8-inch pipe for both the existing
and proposed anticipated sewer flows in the location of the 8-inch pipe on Colgate Road.

In order to determine if the configurations of manholes 25a, 25b, 25¢ and 25, due to their odd
geometry, create a backwater effect, turbulence or other flow-reducing characteristics, those
manholes were observed, as well, on March 7, 2017. The photograph of manhole 25a, (see
Appendix), shows the sewage flowing smoothly at an approximated .3 depth at the downstream end
of the manhole. Photograph of 25b is at an angle point prior to entry to manhole 25c and the trunk
sewer. That manhole shows some evidence of solids stranding in the invert, which appears to be
due, not to the change in direction, but perhaps due to irregularities in the manhole invert.

The flow in manhole 25¢c shows that there is a drop from the 8-inch pipe flowing in an easterly
direction down Colgate Road and into the trunk line. The 8-inch pipe comes in above the invert of
the trunk and, as such, there are no backwatering effects. The photograph at manhole 25 shows a
smooth flow and transition down the cross-country sewer across Beverly Golf and Tennis.

It is consequently our conclusion that while some improvement might be made in manhole 25b, the
configuration of the sewers entering the cross-country trunk in this area does not create backwater,
turbulent flow or other flow restriction.

CONCLUSION

It is our conclusion, as a result of the previous analysis, that adequate capacity for the anticipated
build-out of the subject development exists in both the sewer and water systems as originally
anticipated in the Folly Hill Utility Agreement. In addition, it appears that our conclusions are much
the same as the conclusions of Camp Dresser & McKee when writing Edgar G. Mitchell on
November 19, 1973, indicating how sewer and water utilities are to be provided to the parcel. (See
letter in the Appendix.)




1 inch = 1,000 feet

The City of Beverly makes no warranty
or representation as to the accuracy,
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lack thereof, or any decision made or
action taken or not taken in reliance
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Map17-033
February 21, 2017
Roland Adams
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HYDRANT FLOW CALCULATIONS
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SEWER CAPACITY CALCULATIONS
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Free Online Manning Pipe Flow Calculator Page 1 of 2

Free Online Manning Pipe Flow
Calculator

Manning Formula Uniform Pipe Flow at Given
Slope and Depth

Can you help me translate, program, or host these calculators? (../contact.php) [Hide this request]

Colgate Rd
ﬁBeverly MA
Results
Flow,Q  [170.8041|[gpm V]
Velocity, v [4.3211
Velocity L s
Set units: m ! mm 1 ft | in 1 head, h, ’
o Flow area in. v
Pipe diameter, d, 8 - 12.6828 isq.m.lij
in |V Wetted e
Manning roughness, n ? perimeter 9.2742 !m v
(http:/iwww.engineeringtoolbox.com/mannings- 1014 T Hydraulic —
roughness-d_799.html) radius 1.3675 ﬂin v
Pressure slope (possibly ? (/pressureslope.php) |3 T Top width,
equal to pipe slope), Sp fo% mrimg T T-3521
Percent of (or ratio to) full depth (100% or 1 if 30 Erotide
flowing full) I number, F 2.01
Shear
stress S
(tractive 0.3746 [lpsf V|
force), tau

Please give us your valued words of suggestion or praise. Did this free calculator exceed your expectations

F e T T - N T /07017



Free Online Manning Pipe Flow Calculator

Free Online Manning Pipe Flow

Calculator

Page 1 of 2

Manning Formula Uniform Pipe Flow at Given

Slope and Depth

Can you help me translate, program, or host these calculators? (../contact.php) [Hide this request]

Colgate Rd

]Beverly MA
Resulis
Flow,Q  |688.4446[[gpm |v]|
Velocity, v |6.1703  [|ft/sec| V|
Velocity e
Set units: m 1 mm 1 ft l in ‘ head, h, 7.1005 ‘m E[v
Flow area . v
Pipe diameter, dy I 35.7994 |Sq' |n.
in (Vv Wetted -
Manning roughness, n ? perimeter 153417 lin |v
(http://www.engineeringtoolbox.com/mannings- { 014 Hydraulic o
roughness-d_799.html) sadiife 2.3335 |in yl
Pressure slope (possibly ? (../pressureslope.php) Top width,
equal to pipe slope), Sy ' T 7.5234 |lin [V
Percent of (or ratio to) full depth (100% or 1 if Froude
flowing full) number, F 1.73
Shear
stress -
(tractive 0.8367 |psf |V
force), tau

Please give us your valued words of suggestion or praise. Did this free calculator exceed your expectations

A 12/09031 77



CANMP DRESSER & NeKEE

Ine.

CONSULTING ENGINEERS
OME CENTER PLAZA HOSTON, MASS. 02108 TEL, 817 742-5151 CABLE: CAMDRES

ROBERT C. MARIMNI
SEMIOR VICE PREGIDENT

November 19, 1973

Mr. Edgar G. Mitchell
Commissioner of Public Works
City Hall

Beverly, MA 01915

Beverly, Mass.
Folly Hill
Water and Sewerage Facilities

Dear Mr. Mitchell:

In a letter dated November 1, 1973, you requested that we evaluate the effect
of an additional 100 housing units within the Folly Hill Complex (Village “B")
on the water and sewerage facilities of the City of Beverly. The comprehensive
plan for this development previously submitted to ocur office by Fay Spofford
and Thorndike, Inc. was referred to as the proposed plan of water and sewerage
facilities in the project. This letter report consists of our review of this
request to specifically evaluate the effect of additional development on these
facilities in the City.

Water Supply and Fire Protection

In 1961 Camp Dresser and McKee submitted a report to the City entitled "Report
on Improvements to the Water Distribution System". A second report prepared
for HOC, Inc. outlined the initial requirements for providing water and sewer-
age facilities for the Folly H111 development. The recommendations in this
latter report are being implemented at the present time to serve not only Village
“A", but also provide sufficient storage for the entire 1430 units planned in

the development until the year 2000. - ;

A one million gallon elevated storage tank (Contract No. 1) is presently under
consiruction with an estimated completion date of late summer 1974. The water
main and booster station (Contract No. 2) bids have been received and are await- |
ing execution of the contract documents. This Tatter contract will be completed |
prior to the completion of the elevated storage tank. These waterworks improve- |
ments will provide sufficient water for fire protection and domestic consumption |
for this area of the City.

Presently the 250 housing units of Village "A" are supplied with water for

domestic usage from a 12-in. connection to the City water main at the end of
Colgate Road. The developer has installed a 500 gpm pump at this location to

R ORESOURCES ¢ wvi b e LT 1 AR TiecATML T FlBAGL AND SLWAGE TREAT-AFKHT « INDUSTRIAL WASTE TREATMENT

AIHAGE AMD FLEO0 wrie bt o 0 SATE B0 Ane el COMITROL « REFLSE DISPOSAL + RESEARCH AND DEVELOPMENT
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increase the pressure in this line. This pump is rated for continuous operation

and is satisfactorily providing sufficient water for domestic consumption in the
development. At the request of Beverly Fire Chief, Dean Palmer, the developer is
removing the temporary overland fire connection to the Town of Danvers at the Kings
Grant Motel. A permanent 8-in. connection will be installed from Upland Road in
Danvers to Trask Lane where a post indicator valve will be installed. This will
provide sufficient water for fire protection in the development until the waterworks
improvements previously mentioned are completed next year. At that time this connec-
tion will remain as an emergency fire connection between the two communities.

The water improvements recommended in the Fay Spofford and Thorndike, Inc. report
have been revised in a series of meetings since receipt of the report by Camp Dresser &
McKee and therefore only general commenis will apply. The intent of installing these
improvements is to provide sufficient water supply in quantity and pressure for fire
rrofectfor and domestic consumption throughout the development. Where possible these
water mains should be looped and of sufficient size to provide the fire requirement
in the development. We have based the design of the waterworks improvements on a
fire requirement of 3,500 gpm for three hours at a residual pressure of 20.psi. The
comprehensive report is based upon a fire requirement of 2,500 gpm which may be ade-
quate for some sections of the development. The domestic water usage projected for
the development {s identical to that proposed in the entire Camp Dresser & McKee re-
port. =i ' o '

Therefore, the waterworks improvements proposed for this development will provide
sufficient water for fire protection and domestic consumption for the entire develop-
ment including the additional 100 housing units in Village "B". The revisions to the
comprehensive report should be reviewed by the City for approval prior to implementa-
tion,

Sewerage Facilities

"Report of Sewerage" was prepared by Camp Dresser & McKee in October 1965 for the en-
tire City of Beverly. Extensive improvements were recommended and several of these
improvements have been completed or are presently under construction. The 1971 report
for HDC, Inc. previously mentioned, evaluated the effect of the initial stage of
development on the sewerage facilities of the City. This initial stage consisted of
250 housing units in Village "A",

Two areas were indicated when the 1985 flows from Folly Hi1l would increase the Tlow
frem the presently sewered area above the capacity of the system. Both of these areas
will be relieved by construction of a section of the Bass River Interceptor along the
River Street extension between E117ol Street and Federal Street (Contract No. 4).

This project is presently being completed and will relieve the surcharged conditions
~on Rantoul and West Federal Streets. Several other areas were indicated where the
sewage flows will increase to the capacity of the system but will not cause serioys
surcharging. However, these flows were based on the addition of wastewater Flows

from Village "A" alone.

The 1971 report olwe iadicated that a second stage construction will be required prior
to 1925 to relieve tha newly 2wicharged sewers in the following areas:
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Balch Street, from McKay Street to New Balch Street
‘Beckford Street, from Cabot Street to Elliol Street
River Street, from West Federal Street to Pleasant Street

As indicated in this report, the Bass River Interceptor could be extended north
from E11iot Street to McKay Street with 36-in. pipe and south from Federal Street
to Pleasant Streei with 42-in. pipe. This will relieve the newly surcharged con-
ditions in these three areas. The Bass River Interceptor would be complete from
McKay Street to Pleasant Street and then discharge into the existing conduit in
Pleasant Street. This latter sewer is presently surcharged and any large .increase .
beyond Village "A" will aggravate an already critical situation. _This situation
cannot be relleved until the Bass River Interceptor is extended to the end of
Linden Avenue where 1t will discharge inte the South Essex Sewerage District (SESD)
intercanting sewer from the Pial Side to the Beverly Pumping Station at the end of
Water Street. This latter project is in the initial design stage and will not be
completed for at least two years.

We have also reviewed the sewerage portion of the Fay Spofford and Thorndike, Inc.
report on the Folly Hi1l Development. This portion of the comprehensive report
concentrated solely on a determination of the ability of the existing City sewerage
system to receive the wastewater flow from an additional 100 housing units in this
development. The peak sewage flow used in this report is similar to the 1985 peak
sewage flows projected in the CDM report for Village "A". Consequently, the effects
of sewering the 100 additional housing units will be compared on a similar basis.

The tabulation of the flow data in the comprehensive report for the 100 additional
units indicates that the sewage flow will increase to the capacity of the existing
system in several areas north of El1liot Street, bul will not cause surcharging at
the present time. The area immediately south of Elliot Street will be relieved by
the new 42-in. interceptor under construction. Further downstream, the Pleasant
Street sewer may not be adversely affected by the additional 100 housing units.
However, any expansion beyond the first stage construction for Village "B" will
probably adversely affect the existing sewerage system unless the Bass River Inter-
ceptor and the SESD, improvements are complieted.

In summary. there is absolutely no problem with water supply for domestic consump-
tion ur fire protection for the additional 100 housing units in Village "B" pro-
vided the waterworks improvements under construction are completed. The upper
portions of the sewer interceptor system can accommodate the additional 100 housing
units provided the sewerage facilities presently under construction are completed.
The Tower portions of the sewer interceptor system is already operating at capacity
and surcharging occurs during extreme use conditions. The addition of wastewater
flow from these 100 housing units may tend to aggravate the situation slightly
more than at present, but we believe that this will be within tolerable Timits.

It is recommended that the City proceed with the design of and construction of the
remainder of the Bass River Interceptor so that it will be completed in a timely
manner to continue meeting the sewerage needs of this area of the City. This pro-
ject is dependent upon the sewerage works improvements to the SESD facilities which
are needed immediately. The timely completion of these projects will be mutually
beneficial ‘far all,
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We will be pleased to meet with you and discuss the overall project if you desire.
Please notify us if you have any questions.

Very truly yours,

COM 227-18-35
RCM/emc

cc: Mayor Herbert F. Grimes



