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I
NATIONAL DAM INSPECTION PROGRAM
PHASE I INVESTIGATION REPORT

Identification No.: ME 00194
Name of Dam: Boulter
Town: York
County and State: York, Maine
Stream: Bass Cove Creek
Date of Site Visit: 2 November 1979I

BRIEF ASSESSMENT

I Boulter oam. nsists of an earth embankment with a
spillway locdted a *Ve right end. The overall length of
the dam is approximat*ly 1,045 ft. and its height
is about 41 ft. Boulter Dam was completed in 1950 for the
Kittery Water District to form a water supply reservoir
on Bass Cove Creek.

Boulter Dam wa" formerly classified as having a "low"
hazard potential in the Corps of Engineers National Inventory
of Dams. Due to the extent of downstream development that
would be affected in the event the dam were to fail, the
dam has been reclassified as having a "significant" hazard
potential.

he dam is in good condition, based on a visual ex-
amination of the structure. Although some deficiencies were
noted, there was no evidence of settlement, lateral movement
or signs of structural failure, or other conditions
which would warrant urgent remedial action.

Based on the "intermediate" size and "significant"
hazard potential classifications, in accordance with Corps
of Engineers Guidelines, the adopted test flood for this dam is
1/2 the Probable Maximum Flood (1/2 PMF). With the water
level at the top of the dam, the total spillway capacity
is approximately 2,530 cfs with no flashboards and 1,830
cfs with 2-ft. high flashboards. lHydraulic analysis in-
dicate the routed test flood outflow, with no flashboards,
is 1,100 cfs (inflow 2,400 cfs or 1,050 csm) which can
be passed with a freeboard of about 2.3 ft. In addition,the routed test flood outflow with 2 ft. of flashboards
is 1,540 cfs, which can be passed with a freeboard of

~0.3 ftN

The Kittery Water District, owner of the dam, should

engage a registered professional engineer to determine
the structural stability of the service bridge, including
the bridge abutment, as outlined in Section 7.2. Any

!
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necessary modifications resulting from the investigation,
and remedial measures including mowing the grass and weeds
on the embankment, removing brush and debris from approach
and discharge channels, placing earth fill on the right
end of embankment, monitoring flow from the internal drainage
system and repairing spalled concrete, as outlined in
Section 7.3, should be implemented by the Owner within 2
years after receipt of this report.

The Owner should also prepare a formal operations and
maintenance manual for the dam and establish an emergency
preparedness plan and downstream warning system.

HALEY & ALDRICH, INC.
by:

fHARL~J

Harl Aldrich
President

I

( -!



I
PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the office of Chief of Engineers, Washington,
DC 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general con-j dition of the dam is based upon available data and visual
inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of
a Phase I Investigation; however, the investigation is in-
tended to identify any need for such studies.

In reviewing this report, it should be realized that
the reported condition of the dam is based on observations
of field conditions at the time of inspection along with
data available to the inspection team. In cases where the
reservoir was lowered or drained prior to inspection, such,
action, while improving the stability and safety of the
dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if
inspected under the normal operating environment of the
structure.

It is important to note that the condition of a dam
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would
be incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through continued care and in-
spection can there be any chance that unsafe conditions will be
detected.

Phase I Investigations are not intended to provide de-
tailed hydrologic and hydraulic analyses. In accordance
with the established Guidelines, the test flood is based on
the estimated "probable maximum flood" for the region
(greatest reasonably possible storm run-off), or a fraction
thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test
flood should not be interpreted as necessarily posing a
highly inadequate condition. The test flood provides a
measure of relative spillway capacity and serves as an
aid in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam,
its general condition and the downstream damage potential.
Consideration of downstream flooding other than in the
event of a dam failure is beyond the scope of this investi-

j. gation.
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The Phase I Investigation does not include an assess-
ment of the need for fences, gates, no-trespassing signs,
repairs to existing fences and railings and other items
which may be needed to minimize trespass and provide greater
security for the facility and safety to the public. An
evaluation of the project for compliance with OSHA rules
and regulations is also excluded.

iii
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

BOULTER DAM
ME 00194

SECTION 1 - PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps of En-
gineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New England
Region.

Haley & Aldrich, Inc. has been retained by the New England
Division to inspect and report on selected dams in the States
of New Hampshire and Maine. Authorization and notice to pro-
ceed were issued to Haley & Aldrich, Inc. under a letter
dated 31 October 1979 from Colonel William E. Hodgson, Jr.,
Corps of Engineers. Contract No. DACW33-80-C-0009 has been
assigned by the Corps of Engineers for this work. Camp,
Dresser & McKee, Inc. was retained as consultant to Haley &
Aldrich, Inc. on the structural, mechanical/electrical and
hydraulic/hydrologic aspects of the Investigation.

b. Purpose of Inspection. The primary purposes of
the National Dam Inspection Program are to:

1. Perform technical inspection and evaluation
of non-Federal dams to identify conditions which threaten
the public safety and thus permit correction in a timely
manner by non-Federal interests.

2. Encourage and prepare the states to initiate
effective dam safety programs for non-Federal dams.

3. Update, verify and complete the National
inventory of Dams.

1.2 Description of Project

a. Location. Boulter Dam is located at the southernJ end of the reservoir it forms, Boulter Pond, in the town

I' -



and county of York, Maine, as shown on the Location Map,
page vii. The latitude and longitude of the dam site are
N430 09.8' and W700 41.6'. Spillway discharge is conveyed
by Bass Cove Creek approximately 2,400 ft. to a tidal
estuary of the York River.

b. Description of Dam and Appurtenances. Boulter Dam
consists of an earth embankment with a spillway located at
the right end. The overall length of the embankment and
spillway is approximately 1,045 ft. The dam's
height is about 41 ft. The dam includes a gate structure
for water supply intake and a service bridge.

The earth embankment is 930 ft. long with a crest width
of 18 ft. and a structural height of 41 ft. The top of the
embankment is at El. 80.5. Upstream and downstream slopes
are approximately 2 horizontal to 1 vertical. The upstream
slope of the embankment is paved with stone riprap and the
crest and downstream slope are heavily grassed.

There is a vertical concrete core wall constructed 5
ft. upstream of the centerline of the embankment. The top
of the core wall, 2 ft. in width, is about 2.5 ft. lower
than the crest elevation of the dam and its maximum section
is about 70 ft. high. The core wall is believed to bear
on rock. On the downstream side of the core wall an in-
ternal drainage system has been provided using 3- to 6-in.
stone placed up to 4-ft. thick around a 6-in. diameter
concrete pipe. On the left side, the embankment abuts a
bedrock surface. On its right, the embankment ends at a
concrete training wall that forms the left side of the
spillway.

The spillway is a broad crested concrete weir having
a total length of 70 ft. The permanent crest of the spill-
way is at approximately El. 75 and has wooden flashboards,
about 2 ft. high, mounted across it. The right side of
the spillway abuts an outcropping bedrock surface. The bed-
rock outcrop rises to the right of the spillway and reaches
the top of dam elevation about 45 ft. from the right end of
the spillway abutment.

The alignment of the spillway channel directs flow
around the right side of the dam in a southerly direction.
Approximately 300 ft. downstream of the spillway, the channel
crosses under a gravel access road where flow is carried
by four 48-in. diameter corrugated metal pipe culverts.
The upper end of the discharge channel was fortied by ex-
cavation in rock.

1-2
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I
On the upstream slope approximately 400 ft. left of the

spillway training wall is an intake tower. The tower has three
gated 16-in. diameter intakes with centerline elevation of
65, 55 and 45, respectively. Water can be conveyed through
the dam by two 16-in. diameter pipelines, both at an invert
elevation of 41.5. The lowest level that the reservoir can
be drawn down to through the low level intake is about El.
44.5.

A 44-ft. long steel service bridge from the upstream edge
of the embankment crest provides access to the intake tower.
The bridge is supported at one end by the tower and at the
other end by a concrete abutment set into the embankment.

Screening and pumping facilities for the Town of Kittery,
Maine, water supply system are located on the downstream sideof Boulter Dam.

c. Size Classification. The storage to the top of
Boulter Dam is estimated to be 2,444 acre-ft., and the cor-
responding hydraulic height of the dam is approximately 41
ft. Storage of from 1,000 to 50,000 acre-ft. and/or a
height of from 40 to 100 ft. classifies this dam in the "inter-
mediate" size category, according to the guidelines established
by the Corps of Engineers.

d. Hazard Classification. Boulter Dam was formerly
classified as having a "low" hazard potential in the Corps of
Engineers National Inventory of Dams. Dam failure analysis com-
putations in Appendix D, which are based on "Guidance for
Estimating Downstream Dam Failure Hydrographs", demonstrates
why this dam was reclassified as having a "significant"
hazard potential. A failure of Boulter Dam would result in
the destruction of the intermittently manned water treatment
and pumping facilities located immediately downstream of the
dam. In addition, marginal flooding of two other structures
located approximately 4,400 ft. downstream of the dam would
occur.

e. Ownership. The name, address and phone number of
the current owner of Boulter Dam is:

Kittery Water District
17 State Road
Kittery, Maine 03904
Phone (207) 439-1128

The Kittery Water District has owned the dam since it
was completed in 1950.

f. Operator. Mr. Ed Junkins, Superintendent Kittery
Water District,is responsible for operation, maintenance

1-3
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and safety of the dam. Mr. Junkins has been with the Kittery
Water District 22 years and his phone number is (207) 439-
1128.

g. Purpose of Dam. The dam was constructed to form
a water supply reservoir for the Kittery Water District
and has always been used for this purpose.

h. Design and Construction History. Preliminary plans
of Boulter Dam and its associated reservoir were developed
in 1949 for the Kittery Water District by Whitman & Howard,
Engineers, presently of Waltham, Massachusetts. Construction
of the dam was undertaken in 1949 by Landers and Griffin,
Inc. of Portsmouth, New Hampshire and completed in 1950.

An extended drought and severe water shortage prompted
construction to be started within one week of the date that
Whitman & Howard, Engineers was retained as the primary con-
sultant to the project. In turn, the details of the dam's
configuration were designed as it was built. Additions to
the filtration and pumping facilities for the District's
water supply system have been constructed over the years.
However, no major structural changes to the embankment or
spillway have been made since the dam was constructed.

i. Normal Operational Procedures. There is no formal
written procedure for the operation of the dam. Water is
withdrawn continuously via one 16-in. C.I. pipeline in
response to demand by the Kittery Water District which ser-
vices the Town of Kittery, parts of York and Eliot and the
Portsmouth Naval Yard. Reservoir water levels are recorded
weekly. The 2 ft. of flashboards are maintained in place
year round. The embankment and spillway are visually in-
spected for defects or abnormal conditions once a month by
the operator. In the past, the grass was cut on the embank-
ment on a routine basis. However, this practice was dis-
continued four years ago and the grass has not been cut since
that time.

1.3 Pertinent Data

All elevations reported herein refer to the as-built
elevations presented in an article from the July 1950 issue
of the Journal of the Maine Water Utilities Association
entitled "New Boulter Dam and Reservoir" by Paul F. Howard.
The datum for elevation is the National Geodetic Vertical
Datum (NGVD).

a. Drainage Area. The drainage area tributary to the
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I
dam site is 2.3 square miles. The watershed is completely
undeveloped, heavily forested, and under the control of the
Kittery Water District. The terrain is moderately rolling
with substantial upstream swamps.

b. Discharge at Dam Site

1. Outlet works ................ 40 cfs at normal pool
(El. 77.0)

2. Maximum known flood at dam
site ........................ Unknown

3. Ungated spillway capacity
at top of dam
(without flashboards) ....... 2,530 cfs
(with flashboards) .......... 1,830 cfs

. Ungated spillway capacity
at test flood pool elevation
(without flashboards) ....... 1,100 cfs at El. 78.2
(with flashboards) .......... 1,540 cfs at El. 80.2

5. Gated spillway capacity at
normal pool elevation ....... Not applicable

6. Gated spillway capacity at
flood pool elevation ........ Not applicable

7. Total spillway capacity at
test flood pool elevation
(without flashboards) ....... 1,100 cfs at El. 78.2
(with flashboards) .......... 1,540 cfs at El. 80.2

8. Total project discharge at
test flood pool elevation
(without flashboards) ....... 1,100 cfs
(with flashboards) .......... 1,540 cfs

c. Elevation (ft. above NGVD)

1. Streambed at centerline of
dam ......................... 39.5

2. Test flood tailwater ........ 76.6 (within discharge channel)
3. Upstream portal invert

diversion tunnel ............ Not applicable
4. Normal pool ................. 77.0
5. Full flood control pool ..... Not applicable
6. Spillway crest

(without flashboards) ....... 75.0
(with flashboards) .......... 77.0

7. Design surcharge - original
design ...................... Unknowm

8. Top of dam .................. 80.5
9. Test flood surcharge

(without flashboards) ....... 78.2
(with flashboards) .......... 80.2I .

1-5
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d. Reservoir

1. Length of test flood pool... 2.8 mi. (Est.)
2. Length of normal pool ....... 1.6 mi. (Est.)
3. Length of flood control

pool ......................... Not applicable

e. Storage (acre-ft.)

1. Normal pool ................. 1,995
2. Flood control pool .......... Not applicable
3. Spillway crest .............. 1,535
4. Top of dam .................. 2,444
5. Test flood pool

(without flashboards) ....... 2,145
(with flashboards) .......... 2,405

f. Reservoir Surface (acres)

1. Normal pool ................. 120
2. Flood control pool .......... Not applicable
3. Spillway crest .............. 105
4. Top of dam .................. 137
5. Test flood pool

(without flashboards) ....... 126
(with flashboards) .......... 135

g. Dam

1. Type ......................... Earth embankment
2. Length ...................... Approx. 1,045 ft. overall
3. Height ...................... 41 ft.
4. Top width of embankment ..... 18 ft.
5. Side slopes ................. 2H to 1V both U/S and D/S
6. Zoning ...................... U/S and D/S shells com-

pacted pervious soil
7. Impervious core ............. Concrete core wall to rock
8. Cutoff ...................... Concrete core wall to rock
9. Grout curtain ............... 12 in. center to center

and 12 ft. deep under
core wall

10. Other ........................ Internal drainage system
on D/S side of core wall

h. Diversion and Regulating Tunnel. Not applicable

i. Spillway

1. Type ......................... Broad crested 7 ft. wide
concrete weir with 2 ft.
of flashboards

1-6



1
2. Length of weir .............. 70 ft.
3. Crest elevation ............. 75.0
4. Gates ........................ None (flashboards are a

maximum of 2 ft. in
height)

5. U/S channel ................. Boulter Pond
6. D/S channel ................. Trapezoidal channel of

varying width. Min.
width is 30 ft., slope is
0.068

7. General ...................... 90 percent of the width
of the spillway discharge
channel is ledge; the re-
maining 10 percent is a
concrete slab

j. Regulating Outlets. The reservoir drain is one of the
two 16-in. C.I. pipelines that is gated at the reservoir intake
tower. Although the invert elevation of the drain is El. 41.5,
as it leaves the intake tower, the lowest level that the reser-
voir can be drawn down to is El. 44.5 which is the invert
elevation of the low level 16-in. diameter intake. The drain
pipeline is connected to a manhole at the toe of the d-am followed
by a second manhole (open pit) into which surface drainage con-
duits are also connected. From this pit, the 16-in. pipeline
continues to Bass Cove Creek.

I
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JSECTION 2 - ENGINEERING DATA

2.1 Design Data

An executed copy of the contract and specifications
dated 2 December 1949 and titled "Contract for Building
Dam, Clearing Reservoir, etc., Kittery Water District,
Kittery, Maine", was obtained from the archives of Whitman
& Howard, Inc. Included with the contract specifications
were four drawings, three of which are presented in Appendix
B. The contract document and associated drawings comprise
all the available design data known to exist on Boulter Dam.

2.2 Construction Data

Photographs snowing the original construction of Boulter
Dam can be viewed at the offices of the Kittery Water Dis-
trict. An article from the-July 1950 Journal of the Maine
Water Utilities Association by Paul F. Howard, "New Boulter
Dam and Reservoir", describes the construction of the dam
and gives as-built information. In particular, the article
notes as-constructed elevations of the embankment, core wall,
spillway and associated appurtenant structures. A copy of
the article is included in Appendix B.

The Kittery Water District's photograph collection and
the Maine Water Utilities Association article are the only
available construction data known to exist.

2.3 Operation Data

No operational data, other than reservoir levels and
water usage records, were located. The intake tower was
reportedly dewatered and inspected two years ago.

2.4 Evaluation of Data

a. Availablity. A list of the engineering data avail-
able for use in preparinq this report is included on page
B-1. Selected documents from the listing are also included
in Appendix B.

b. Adequacy. There was a considerable amount of en-
gineering data available to aid in the evaluation of Boulter
Dam. A review of these data in combination with visual

2-1



examination, preliminary hydraulic and hydrologic computa-
tions, consideration of past performance and application
of engineering judgement, was adequate for the purpose of
a Phase I assessment.

c. Validity. The information contained in the en-
gineering da may generally be considered valid. However,
details on the drawings are shown as designed and may vary
from those actually built. For example, the spillway was
constructed on the right side of the embankment and not
the left; also the top width was found to be 18 ft., not
30 ft. as shown on the 1949 Whitman & Howard drawings or
22 ft. as given in the Maine Water Utilities Association
article. In general, there is about a 2 ft. elevation
difference between the original drawings and the paper by
Paul E. Howard, the later source considered to be valid.

2-2
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SECTION 3 - VISUAL EXAMINATION

3.1 Findings

a. General. The Phase I visual examination of Boulter
Dam was conducted on 2 November 1979. The upstream water
surface elevation was measured 13.5 ft. below the top of
the intake tower (8.5 ft. below the spillway weir) that day
or about El. 66.5.

In general, the project was found to be in good condi-
tion. Several minor deficiencies which require correction
were noted.

A visual inspection check list is included in Appendix
A and selected photographs of the project are given in
Appendix C. A "Site Plan Sketch", page C-l, shows the
direction of view for each photograph.

b. Dam. The earth embankment is generally in good to
excellent condition. The stone riprap paving on the upstream
slope consists of a layer of cobbles and boulders with some
broken rock varying from 4 in. to 3 ft. in nominal size, Photo
No. 2. Grass, weeds and other vegetation are growing in the
riprap along the top 6 ft. of the embankment. The stone riprap
beneath the service bridge appears to project out, about 1 foot,
perpendicular to the slope over a distance of about 30 ft.,
Photo No. 3. It is probable that the embankment was constructed
with this configuration.

The grass and vegetation along the crest of the em-
bankment are low and in some areas the crest has been worn
bare, probably by two-wheeled or other vehicle traffic.
The crest on the right side, Photo No. 4, is 6 to 12 in.
lower than the adjacent concrete training wall and appears
to be generally lower than the crest elevation of the
dam within about 20 ft. of the wall. Overall, the vertical
alignment of the embankment crest is good and the horizontal
alignment is curved as designed.

The downstream slope of the embankment is covered with
tall grass and weeds as shown on Photo No. 5. No seepage
or low wet areas were apparent, but the reservoir level
was low the day of the visual examination, at about El.
66.5, which is approximately 8.5 ft. below the permanent
spillway crest. No animal burrows were noted in the em-
bankment; however, the thick vegetation did make the
downstream slope difficult to examine. A set of 1-ft.

I
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wide stone steps is located on the downstream slope about
100 ft. left of the intake tower service bridge, Photo No.
6. A well worn path located adjacent to the steps and
another further to the right, Photo No. 5, both appear to
have been made by motorbikes.

During the site examination, the location of the 6-in.
diameter outlet for the internal drainage system could not
be located. Subsequently, the Superintendent of the Kittery
Water District stated that the internal drainage system
connects to the 16-in. C.I. pipeline that serves as a
reservoir drain. Several catch basins have been added to the
site for surface drainage since the original construction
of the facility. The 16-in. reservoir drain outlets at
a 6-ft. deep broken stone-lined pit with two CMP conduits
and cast iron pipes leading to it. The pit is located
approximately 180 ft. from the downstream toe of the dam,
Photo No. 7, and has a noticeable rust brown residue in
it.

c. Appurtenant Structures. The spillway is in generally
good condition. The concrete portion of the weir has
spalled, Photo No. 8, as has the concrete slab adjacent to
the toe of the left training wall.

The spillway approach and discharge channels have
some vegetation in the form of brush present as shown in
Photo No. 9. This photo also shows the presence of debris
in the form of stumps in the approach channel. Some mature
tree growth is present to the right of the discharge channel.

Approximately 200 ft. downstream of the spillway there
are several water-filled depressions. Water is flowing
from one of the depressions at an estimated rate of less
than 1 gpm. Minor seepage is also occurring in the rock
further downstream. Downstream of the access roadway there
are five steps constructed at about 30 ft. intervals to
minimize scour and erosion of the channel. The steps are
formed by a line of 2-in. diameter steel pipes driven to
hold a shallow wall of broken rock, Photo No. 10.

The intake tower is in good condition as shown in
Photo No. 11. The operator of the dam was not present at
the time of the inspection, and in turn, the servic gates
were not operated. A steel service bridge spans approxi-
mately 44 ft. from the dam crest to the intake tower as
shown in Photo No. 12. The trusses are seated on bearings
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on concrete at both sides. Overall, the bridge is in good
I| condition, though the abutment to the service bridge has

moved. This displacement appears to be a downslope trans-
lation of the top of the bridge abutment either by a tilting
of the abutment pier and footing or structural distress in
the abutment pier. This may or may not have been caused
by settlement. There is some cracking and spalling at the
base of the abutment and some cracking is present at the
backwall of the bridge seat, Photo No. 13.

d. Reservoir Area. Boulter Pond is bordered by un-
developed, heavily forested rolling terrain. The pond is
long and narrow, having a length of about 8,500 ft. and
an average width of only about 500 ft. There is no signi-
ficant probability of landslides into the reservoir which
could effect the safety of the dam. No conditions have been
noted which could result in a sudden increase in sedimenta-
tion load into the reservoir.

e. Downstream Channel. Bass Cove Creek conveys flows
from the spillway discharge channel approximately 2,400
ft. to its confluence with the tidal portion of the York
River. Approximately 300 ft. upstream of the confluence
is the 20-ft. high Route 91 roadway embankment with a 6.5-
ft. high by 6.0-ft. wide box culvert. The spillway dis-
charge channel's invert consists of ledge and has an
average slope of 0.068 for the first 220 ft. downstream of
the spillway weir.

3.2 Evaluation

Based on the visual examination conducted on 2 November
1979, the earth embankment of Boulter Dam is considered to
be in good condition. The spillway and intake tower appear
to be in generally good condition and performing satisfactorily
at the present time. Only minor deficiencies were noted
for these appurtenant structures. No condition was observed
that would adversely effect the safety of the dam.

It should be noted that the operation of the service
gates on the intake tower was not demonstrated and that
the reservoir water surface was at a low elevation the
day of the site examination.

Remedial measures as outlined in Section 7.3 should be
implemented to correct the noted deficiencies in the spill-
way channel, intake tower service bridge and downstream
slope of the earth embankment.
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SECTION 4 - OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operational Procedures

a. General. In general, there are no formal procedures
for the operation of Boulter Dam. Two feet of flashboards are
maintained on the spillway weir year round. The intake tower
service gates are operated as needed to withdraw water as
required by the Owner.

b. Description of any Warning System in Effect. There is
no warning system or emergency preparedness plan in effect for
this structure.

4.2 Maintenance Procedures

a. General. There are no established procedures or manuals
for inspectionand maintenance of the dam. The dam is visually
checked by the operator for abnormal conditions once each month.
Remedial measures such as the cutting of grass was reportedly
discontinued four years ago. However, grass at the crest of the
dam appeared short as if recently cut, and there was a general
absence of brush on the downstream slope when viewed during the
site examination.

b. Operating Facilities. The spillway structure does not
appear to have regular maintenance. There is no formal plan to
maintain the flashboards or reservoir outlets and to keep the
spillway approach and discharge channels free of vegetation ana
debris. The drain was reportedly opened two years ago, but its
operation was not demonstrated during the site visit as the
operator of the dam was not present.

4.3 Evaluation

Maintenance of the facility is being performed on the basis
of need. There is currently no formal operation or maintenance
procedures in effect for Boulter Dam. Formal written oper-
ational procedures, maintenance programs, warning system and
emergency preparedness plans should be established.
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SECTION 5 - EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 General

The Boulter Dam is a water supply reservoir dam consisting
of a 930 ft. long earth embankment with a concrete core wall and
a 70 ft. wide spillway with provisions for 2 ft. of flashboards.
The dam and reservoir are basically a high surcharge - low spill-
age facility. Approximately 90 percent of the width of the spill-
way apron is exposed ledge and the remaining 10 percent consists
of a concrete slab. The portion of the reservoir which forms
the approach to the spillway is primarily ledge and is nearly
flat. The spillway discharge channel has a slope of 0.068 between
the 7-ft. wide concrete weir and the four 48-in. diameter CMP
culverts beneath the gravel access road located approximately
220 ft. downstream of the weir. The watershed consists of un-
developed, heavily forested terrain which is drained by numerous
small brooks having considerable swamps and marsh. The shape
of Boulter Pond is long and narrow havinc a length of about
8,500 ft. and an average width of only about 500 ft.

5.2 Design Data

The only available hydraulic/hydrologic design data located
was the following statement in the paper "New Boulter Dam and
Reservoir" by Paul F. Howard printed in the July 1950 issue
of the Journal of the Maine Water Utilities Association:

The spillway has a capacity of 2,500 cu. ft. per second.
This will take care of the maximum one hour rain fall
along the New England coast plus melting snow. The
extra storage above the spillway will take care of
a storm of twice the record one hour storm, thus
giving a quite large factor of safety.

5.3 Experience Data

There are no records of any major hydrological occurances
at Boulter Dam. According to the Owner, the reservoir fills
to top of flashboards each spring. The dam has never been
overtopped.

5.4 Test Flood Analysis

Based on Corps of Engineers Guidelines, the recommended
test flood range for the size "intermediate" and hazard potential
"significant" is the 1/2 PMF to PMF (Probable Maximum Flood).
The 1/2 PMF was selected for the test flood as the size of the
facility places it near the low end of the classification range.
The PMF was determined using the Corps of Engineers Guidelines
for "Estimating Maximum Probable Discharge" in Phase I Dam
Safety Investigations. The 2.3 square mile drainage area con-I
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sists of rolling terrain with considerable swamps and marsh.
A peak inflow rate of 2,100 csm was selected for the PMF
inflow which results in a test flood inflow (1/2 PMF) of
2,400 cfs.

Surcharge storage routing of the test flood inflow was
performed for two conditions: with and without flashboards.
This analysis resulted in a routed test flood outflow of
1,100 cfs at a test flood stage of elevation 78.2 with no
flashboards and 1,540 cfs at stage elevation 80.2 with 2
ft. of flashboards. Since the top of dam is at elevation
80.5, the spillway is considered adequate to pass the test
flood either with or without flashboards.

5.5 Dam Failure Analysis

Based on the Corps of Engineers Guidelines for Esti-
mating Dam Failure Hydrographs, and assuming that a failure
would occur along 40 percent of the mid-height length of
the dam with pond level at top of dam, the peak failure
outflow is estimated to be 58,300 cfs in addition to
the 2,500 cfs spillway discharge occurring prior to failure.
As a result of a dam failure, the water treatment plant
and pumping station, both intermittently manned, located
at the toe of the dam would be destroyed. Route 91, located
about 2,100 ft. downstream of the dam, would be overtopped
by about 11 ft. of water. Two dwellings located near the I
end of the dam failure impact area on the left bank of the
tidal portion of the York River would also be affected.

The potential loss of life resulting from a dam failure
is a few and the dam is accordingly classified in the
"significant" hazard category.
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SECTION 6 - EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

There was no visual evidence of settlement, lateral
movement or other signs of structural instability in the
earth embankment or spillway. Both appeared to be performing
satisfactorily under static loading conditions.

A noticeable bulge occurs in the upstream slope beneath
the service bridge. However, it is probable that the em-
bankment was constructed with this configuration. The abut-
ment to the service bridge has moved as described in Section
3.1c. This condition places the structural stability of
the service bridge abutment in question.

6.2 Design and Construction Data

Design plans dated October 1949 and contract specifi-
cations signed 2 December 1949 for the proposed construction
of the dam were located. However, the construction con-
tract was awarded based on incomplete plans due to the
urgency for construction.

Specifications for the gradation and method of com-
paction of the earth fill were not stated in specific terms
in the contract document. The material to be used was
generally defined in the contract as follows:

The pervious earth fill shall be free of loam,
organic matter, trees, brush, roots, stumps and
other debris and shall not contain an excessive
quantity of clay. The pervious earth fill for
dam shall be of the nature of a good binding run
of the pit road gravel with sufficient fine
material of the proper quality to make it bind
well.

The fill was to be placed in 12-in. lifts and undergo a com-
paction effort of 400 pounds per square foot.

Since geotechnical information on the gradation of
the fill and the as-placed density could not be located,
a conventional stability analysis of the structure is
not feasible. Based on the visual examination of the
earth embankment, it is considered stable and should remain
so as long as the core wall and internal drainage system
perform satisfactorily.
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Design plans for the spillway were not included in the
contract documents but were probably issued during the con-
struction. Detailed spillway plans could not be located
during the Phase I investigation.

6.3 Post-Construction Changes

There have been no known material modifications to the
Boulter Dam since its original construction in 1950.

6.4 Seismic Stability

Boulter Dam is located in a Seismic Zone 2 and in
accordance with recommended Phase I guidelines does not
warrant seismic analysis.

6-2
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS
AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual examination of the earth em-
bankment and structural portions of Boulter Dam revealed that
the dam was in good condition. Although there were no signs
of impending structural failure or other conditions which
would warrant urgent remedial action, minor structural
deficiencies were noted at the service bridge, including
the bridge abutment.

Based on the results of computations included in Appendix
D and described in Section 5, the spillway is capable of
passing the test flood, which for this structure is the
1/2 PMF, without overtopping the dam. With the water level
at the top of the dam, the total spillway capacity is
approximately 2,530 cfs with no flashboards and 1,830 cfs
with 2 ft. of flashboards. The routed test flood outflow
with no flashboards is 1,100 cfs (inflow of 2,400 cfs or
1,050 csm) which can be passed with a freeboard of 2.3 ft.
In addition, the routed test flood outflow with 2 ft. of
flashboards is 1,540 cfs. This flow can be passed with
a freeboard of 0.3 ft.

b. Adequacy of Information. This evaluation of the
dam is based primarily on visual examination, preliminary
hydraulic and hydrologic computations, consideration of
past performance and application of engineering judgement.
Generally, the information available or obtained was
adequate for the purposes of a Phase I assessment. However,
it is recommended that additional information regarding the
structural stability of the service bridge, as outlined in
Section 7.2, be obtained.

c. Urgency. The recommendation for an additional in-
vestigation and remedial measures outlined in Sections
7.2 and 7.3, respectively, should be undertaken by the
Owner and completed within two years after receipt of this
report.

7.2 Recommendations

Although it does not have a bearing on the safety of the
dam, it is recommended that the Owner of the dam engage a
registered professional engineer to undertake the following
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investigation:

1. Investigate the structural stability of the ser-
vice bridge, including che bridge abutment.

The Owner should then implement corrective measures
on the basis of this engineering evaluation.

7.3 Remedial Measures

Although the visible portions of the earth embankment,
spillway and intake tower are generally in good condition,
it is considered important that the following items be
accomplished.

a. Operation and Maintenance Procedures. The following
should be undertaken by the Owner of the dam in addition o
the investigation outlined in Section 7.2 to correct defi.
ciencies noted during the visual examination:

1. Mow grass and weeds on the embankment at least
once a year.

2. Remove uprooted stumps and debris from spillway
approach channel.

3. Clear brush, trees and debris in the spillway
discharge channel. Cut the two approximately
12-in. diameter pine trees in the extreme right
edge of the discharge channel located within about
50 ft. of the spillway.

4. Place earth fill on the right end of the embank-
ment adjacent to the spillway training wall to
restore the embankment to intended grade.

5. Repair the spalled areas of the spillway weir and
toe of the left spillway training wall.

6. Repair the cracked and spalled areas of the ser-
vice bridge abutment; realignment inclusive.

7. Develop a system for monitoring flow out of the
internal drainage system such that it may be cor-
related with reservoir water surface elevation.

8. Examine the dam at a time when the reservoir level
is high. Particular attention should be given to the
downstream side and any indications of seepage.
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9. Operate the gate mechanisms in the intake tower to

insure their operability. In addition, a procedureshould be established to operate the gate mechanisms
periodically.

10. Prepare an operations and maintenance manual jfor
the dam. The manual should include provisions forSbiennial technical inspection of the dam and round-
the-clock surveillance of the dam during periods of
heavy precipitation and high discharge. The pro-I cedures should delineate the routine operational
procedures and maintenance work to be done on the
dam to ensure safe, satisfactory operation and
to minimize deterioration of the facility.

11. Develop a written emergency preparedness plan andwarning system to be used in the event of impending
failure of the dam or other emergency conditions.
The plan should be developed in cooperation with
local officials and downstream inhabitants.

7.4 Alternatives

There are no recommended alternatives.

i
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VISUAL INSPECTION PARTY ORGANIZATION

NATIONAL DAM INSPECTION PROGRAM

Dam: Boulter

Date: 2 November 1979

Time: 1300 to 1515

Weather: Clear with moderate temperatures (60 to 65 °F)

Water Surface Elevation Upstream: 66.5 (NGVD) (8.5 ft. below top
of concrete
spillway weir)

Stream Flow: None

Inspection Party:

Harl P. Aldrich, Jr. - Soils/Geology
Charles R. Nickerson

Haley & Aldrich, Inc.
Joseph E. Downing - Hydraulic/Hydrologic
Francis Lutazzi - Structural/Mechanical

Camp, Dresser & McKee, Inc.

Present During Inspection:

No representatives of the Owner or State

A-1
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Boulter DATE. 2 Nov 79

AREA EVALUATED CONDITION

DAM EMBANKMENT

Crest Elevation El. 80.5 (NGVD)
Current Pool Elevation El. 66.5 (NGVD)
Maximum Impoundment to Unknown

Date
Surface Cracks None observed
Pavement Condition No pavement - top of dam is mowed grass
Movement or Settlement of None evident; however crest elevation

Crest within 20 ft. of spillway is 6 to 12
in. below top of concrete wall

Lateral Movement None observed
Vertical Alignment Generally good except as noted above
Horizontal Alignment Curved
Condition at Abutments Satisfactory

and at Concrete
Structures

Indications of Movement of Abutment foundation of service bridge
Structural Items on has tilted upstream about 2 in.
Slopes at the top

Trespassing on Slopes Unrestricted; frequent motorbike
traffic

Animal Burrows in Embank- None observed
ments

Vegetation on Embankment Upstream slope weeds along top 5 ft.
(vertical) of slope. Downstream
slope generally heavy grass and weeds
kneehigh. No trees on slopes

Sloughing or Erosion of No sloughing noted. Minor erosion along
Slopes or Abutments motorbike pathways

Rock Slope Protection - Upstream slope blanketed with cobbles
Riprap Failures and boulders, some broken rock;

generally good condition (see text)
Unusual Movement or Crack- None observed

ing at or near Toes
Unusual Embankment or None observed

Downstream Seepage
Piping or Boils None observed
Foundation Drainage Six inch concrete pipe with 3-to 6-in.

Features stone around it along downstrea. face
of the core wall; outlet into pit
approximately 180 ft. downstream of
dam

A-2
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Boulter DATE: 2 Nov 79

AREA EVALUATED CONDITION

Toe Drains None
Instrumentation Systems None known to exist

OUTLET WORKS - SPILLWAY WEIR
APPROACH AND DISCHARGE
CHANNELS

a. Approach Channel

General Condition Satisfactory
Loose Rock Overhanging Not applicable
Channel

Trees Overhanging None observed
Channel

Floor of Approach Minor brush covering bedrock floor of
Channel channel. Some stumps and wood debris

present
b. Weir and Training Walls

General Condition of Good
Concrete

Rust or Staining Minor rust staining at weir crest from
steel flashboard supports

Spalling Spalling present at weir crest
Any Visible Reinforcing None
Any Seepage or Efflo- None
rescence

Drain Holes None noted

c. Discharge Channel

General Condition Fair
Loose Rock Overhanging Not applicable
Channel

Trees Overhanging Several trees present inside channel
Channel along the right embankment

Floor of Channel Channel cut in bedrock; irreaular rock
bottom with considerable broken rock;
channel floor covered with low brush
and weeds; two 12-in. diameter pine
trees on right side of channel approxi
mately 50 ft. downstream of concrete
portion of channel floor

/A-3
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Boulter DATE: 2 Nov 79

I
AREA EVALUATED CONDITION

Other Obstructions Downstream of gravel access roadway
there are 5 hydraulic steps (see
text)

OUTLET WORKS - INTAKE CHANNEL
AND INTAKE STRUCTURE

a. Approach Channel Not applicable - Intake Tower in re-
servoir. See "Outlet Works-Spillway
Weir, Approach and Discharge
Channels"

b. Intake Structure See "Outlet Works-Intake Tower"

OUTLET WORKS - INTAKE TOWER Note: Intake Tower in reservoir;
access by structural steel ser-
vice bridge

a. Concrete and Structural

General Condition Good
Condition of Joints Good
Spalling Minor spalling at bridge seats
Visible Reinforcing None
Rusting or Staining of Minor rust staining at railing posts
Concrete

Any Seepage or Efflo- None observed
rescence

Joint Alignment Good
Unusual Seepage or Not observable - Operator of dam was not

Leaks in Gate present at time of inspection and
Chamber gate chamber was not opened

Cracks None observed
Rusting or Corrosion of None noted

Steel

OUTLET WORKS - SERVICE Note: Bridge design employs inverted
BRIDGE Pratt Trusses bearing on con-

crete seats with provisions for
expansion
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Boulter DATE: 2 Nov 79

AREA EVALUATED CONDITION

a. Super Structure

Bearings Good. Minor rusting of plates present
Anchor Bolts Two 3/4" bolts at each seat. Bolts at

left U/S and D/S bridge seats bent
in the D/S direction

Bridge Seat Good. Minor spalling present
Longitudinal Members Good
Under Side of Deck Good
Secondary Bracing Good
Deck Good
Drainage System None
Railings Good. Minor rusting and peeling of

paint present
Expansion Joints See "Note" above
Paint Minor peeling present

b. Abutment and Piers

General Condition of Good at Intake Tower. Fair at D/S
Concrete abutment. Cracking and spalling

present at base of D/S abutment
Alignment of Abutment Tilting of D/S abutment in the U/S

direction noted. Tilt was approx.
1-1/2 in. to 2 in. over the exposed
height of the abutment

Approach to Bridge Dam crest - good
Condition of Seat and U/S seat in good condition. Cracking
Backwall is present at the backwall of the

D/S seat

c. Mechanical and Electrical

Air Vents None observed
Float Wells None observed
Crane Hoist None
Elevator None
Hydraulic System None
Service Gates Five manual gate operators present at

top of intake tower. Gates were not
operated at time of inspection
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I VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

I DAM: Boulter DATE 2 Nov 79

AREA EVALUATED CONDITION

Lightning Protection None
System

Emergency Power System None known
Wiring and Lighting None known

System in Gate
Chamber
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API"CATION FOR D4 ISTRATION Dam RegiatraticnNumber

1Date Received ,._ ____ P ____. __

ocaion: iFee Enclosed ,,.______

;u.ty: York uad Sheet Name ' _ _ _

iQuad Sheet Number _ _ _-

hunic4pality: Kitter"y Water District +- -i - --............................

Name of Dam: Boulter

Iame of Impoundment: Boulter Pond

S'nershiD:
Name of Owner: tXi t.,-- WA t ni q +.-; . Name of Agent:

(if different from Owner)

Address of Owner. 17 State Rd. Address:

Kitlerr. liaia 0100L__,..

Telephone Number: 4,39-1128 Telephone Number: .....

Description of Dam

Ty, p: Concrete Core Wall

Construction Material: Concrete and Earth
(Concrete, wood, earth)

Year Originally built: 1951 Year last major repair: No recairs

Height: 36' Width: Top 22' Bottom 120'

Zpi lway type: _ - Spillway Width: _ l'

Impounding Capacity: 120 Acres 650 MG Drawdown available: _ O_
(Acre-feet) (feet)

Fish Passage available?:At run off Installed Electrical Generating Cap: -

Purposes for which stored water is used: Public water suolv for the towns of, Kitter;v

part of York, Eliot and Navy Yard _

Most recent inspection by Qualified Engineer (Date):_

liame and Address of Engineer: _

I ll

other Permits appli±cable:

fN,/,B-8I
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J .PUMPING
STATION

FILTRATION

BUILDINGIF FILTER
BED

LAGOON

SREA

WORN PATHS

Q4i

RIRAEMBANKMENTuf ~~CREST (EL. 80.5) I 31

ICONTINUOUS ITK
LET RI PRAP TOWER

S I 0 E ALONG FACE
SB 0 U L T E R P 0 N

) I (EL. 66.5)

I NOTE:

PLAN DEVELOPED FROM "SITE PLAN,
PROPOSED DAM, KITTERY WATER DISTRICT,
KITTERY, MAINEN BY WHITMAN & HOWARD, LEGEND:

@ ENGINEERS, DATED OCTOBER, 1949 (SEE
PAGE B-9) AND FIELD OBSERVATIONS MADE ( PHOTO NUMBER AND DIRECT
ON 2 NOVEMBER 1980. OF VIEW

2L HALIEY & ALDRIC. INC __________________________________

CAlMNEG MAACHUSEnS!w
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5.Downstream slope of embankment near center of
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1 6. Stone steps on downstream slope
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10. Conduits under access roadway, downstream

I 11. Intake tower manual gate operators
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12. Intake tower and steel service bridge

1
S13. Service bridge abutment

~C-8

-No



APPSMIX 0 TD3JWL"LC- AND HYDROLOGIC COMPUTATIONS

I EU.Page
IDrainage Area Map 1

Elevations# Surface Areas, Stor~age Capacitites,[Size Clasificatiton and Razard Classification D-3
Test flood Determination, Stage-ischargo

Relationships and Surcharge-Storage Routing D-4
Stage-Discharge and Storage-Elevation Curves D-5
Tailvater Analysis D- 7
Outlet Works D-8j Damb Failure Analysis D-9

[2
MRN-



- 'Al

'.1.0

m 40

IS / I

91 -

/ 4~. ('s" k/ >' + v
ar*g ONa7-i' ~

N." R X SCAL: 
/"- 2 00 -



F-2

I IVr

~g 7-GO

- x

* ~ ,..

X 179
f- \

BOLERDM sMACoRE A

I1
MEW 0094tlaRX

____ ___ ___ ___ ____ ___ ___ __ ___ ___ CAL : 1 - 000

rA D- 2r r



CAM1P DRESSER & McKEE CLIENT --dACAC K JOB N . &LJQ9Z.0 COMPUTED YCE
Environmental Enginsei PROJECT- 2 7AAfXASP DATE CHECKED -/V Y AE1117

Boston, Mm. DETAIL 192k.7A 'k CHECKED BY -Ie * PAGE NO.

p _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

____________________________________r__

2, _ _ _ v ZI-ueh-

30-b 15 ~~
1h I&& he 4/h.

ire dix~az

__- ~ rea~c AE'e5/9 - ---- -. _ .---

~ ~ 1/;9h YA (/Z6/5/7/ YX3 ; ~3A,, ae'-t

1?5 (6WaS) eww Wa k4(

A4~a Aial. A- A~czj 0K Oiy4 e,/f

-_44d/~' e

5/3g ~f~/~79cd___~------

___~ao zrne ,,. ~ITmA1e-' A

~cI ~flr A~Ae
________Q-3

... .... . _ _ _ _ _ _ _



CAMP DRESSER & McKEE CLIENT W"-4E / JOBch Os aka COMPUTED BY

Enwironmental Enginwas PROJECT- ,b T OATE C14ECKED...L2 LZ 7 DATE.

Boston. Mass. DETAIL ~2)7 R'Q4CNECKED SY...JA .L. PAGE NO ....

_ _ _ _ _ _ _ _ _ _ _ _ _ -.

_ _ _ _ ' - i . h r 4 ,4 Leve ae , ' w ~ r a

- VI~W6E gt1VoA1 75-0- -... e

W/,~'~z~d~ ~el/V. 77.60

77. /20 60/
- 79~Z18 1,93 909? I. yIV/5 25

a---~ ~I- 7,V80- /6 W

2 4C,6A

I - . - +Kw ifA Ar __ 3



-. 47

=:-

-~ ------ -4 -
_ 4 -..-.-. -::4z-.77

I _ _ _ _-

-4. -..-

-
7 - , - - - --- - . L .

7 TD-5-::

-7Y--



CAMP DRESSER & McKEE CLIENT JOBr/AI~C~ .51 V COMPUTED BY lk
Environmental Engineers PROJECT- 444 'VS DATE CHECKE EOZ;*4Z-DT

Boston, Maws DETAIL AqC-jLT~ Tk CHECKED BY * PAGE NO.

67Vj4,,4" .8,V16 .:77.1

AD0 (-9 79 Z 79)Z FI5/"e

7~57 Z~'DZ@71W r1Z0-6



CAMP DRESSER &i MCKEE CLIENT h4A ' LZ iqJOBn NO COMPUTED BY
jEnvironmetal Engisn,. PROJECT P OATE CHECKED Z-fZ- Z 9 DATE- 2 //Z/7

M"-,... DETAIL /-?.L/,dP C,,E CYECKe , .. PAGE NO.

! .........-- - .. _ _ _ _ __ _ _ _ _

..... , , SA-1 , j./fj - .=

7t 5 l 1 PAZz IAiZIv/

.......... -- 4 v - ,6TFLs-2o aornow- , 54o d,

..... ,lF A.. /oI_ d,,>.! LS____

- -4/L#'T ZOW? 144,

.... ./ ... .. ..

I~~1 14.1-1o4,-,

; ....... . ~ - I- 0 +----7 -

-- Y3 _ _ _

____ 5/,._.3_#_,, /;+,.\ '

, - - - - !-A - -' i . . .. ... ...

_ _ _ _ _.__ . . . i.__

...... ..... < ?,i.. .271X 1f1- L
_ _.. .. . _ _. . : .. ... . _ 2_.. . _ _ ' ,. ... .....

I --

me a d. ..

• i . .. .



CAMP DRESSER & MCKEE CLIENT-0016 te~c VOB Nom.O-1Q.CZ.0 COMPUTED BY
Environ~ntadEngine~m POjECT -nq4 "~ S 1A5E CHCE - 7?

DACHECKED PAG E

MIZA-40w7 a' ,/1"k,-

- ~ 4 a~l- ____

aJ 42, Ads e-3 /o5

A' d( head (CI4, .6'), : ao5/xx.

M67 rZ~tO r. U. ,4 rR E4Cll

I 4< <,'O llyss 67~d/c
I re

1~ .. 
4

____ 7~~TA~~a~'a tA,,7E AV---

I.ci +p~V.Z5a pa; (j ~ 3
-j hormcA -pco zvv.-.b

('1 - --- - -D- 8



ICAMP DRESSER & MCKEE CLIENT A41#YX/ 4LC'2/C/ JOB NO. COMPUTEDBYra
Environmntol Engirmts PROJECT - 444ti ;MAZE DATE CHECKEDLZ ..L/ L A T E

Soiwn. Mes. DETAIL meyLn7'-040V CHECKEDB AE 

9127 (321) 4 4 ' 3 )6/k 5 oCIS

- ~ #m £u& ,7 ale ~a-ve a/l
a4 V,71"VXW2 A

,lit /cv Ave~' r alcpwx.

77 ~

Aewr Aop /izoq el~ 1 4a -,%;

/,2:

I--0
40

____17,~~;a - A
~Ile



CAMP DESSER& MCKEE CLIENT Mj&U!:CZ 0&eA:W/ JOB NO. O-er2 COMPUTEDB Ff

Boston. Mams DETAIL-R J CR .2~ CHECKED BY -L...... PAGE NO.ZI~IILI

-21 /090 A,0Z30//a
* ~ ~ ~ ~ Z e /Io./' 70

- -.. .. 26 - 4,10 Lo 2.i
30 ,Z/0-. 41/9190

17P, /O0 ,f 9 4,
6y !--1b---------------/

'1~Av I___
___0 a

AiL ____1we w
neh l 1pe enzl

V______ Fle



-------



770*' 0 -

1 0 4

AS S

w±V. -:2 3.

4., N 0

0 N N0

0 - -r 48
= Z ~A

- N - 4N

Isla 0 d o m a lr 

I v S S
-. , Ia~I A-7r

alvis
-. 4 4 ~Na....
4 N Nl

r. -



2 NL

N -

0 0 t;CC

NU Z

7ILN

9' No 0

%n 
S- z - 1 3

Z vc

4v . 0 N N.

-Vo

0 - S4



wI. %

3,

-t Cc CL

a Sa

13 - 7

U-&
., -a

a aa
* ~ ~ k a.

a OUV, t -

iU) 0 Is a a
S~ 21 Z

o l I M . = I

ZO 00 * CL-




