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Breach Parameter Summary Sheet

Dam Number 110

Dam Name Alamoosook Lake
Program Used DSS-WISE Web
Elevation Datum NAVD 1988
Max Pool/Top of Dam Elevation (ft) 25.70

Max Pool Storage (ac-ft) 7,097
Principle Spillway Freeboard (ft) 2.00
Normal Pool Freeboard (ft) 2.00

Normal Pool Elevation (ft)

e

Normal Pool Storage (ac-ft)

G

105 |

Height of Dam (ft)

15.00

Toe Elevation (ft) /10.79)' - 6 {
Criterion Fair Weather Breach Storme\ai Breach Yy

Failure Mode Cpl/p@ T QVertobeFmé\)// :}_mﬂx "

Simulation Type Reservoir, Reservior ﬁa‘l&f

Reservoir Elevation at Failure (ft) 23.70 | 25.70

Reservoir Storage at Failure (ac-ft) 6,105 | 7,097 ,

Breach invert Elevation (ft) 10.70 10.70 z ‘Gﬂ

Breach Width (ft) ﬁoo) Q/bdo/ A

Breach Formation Time (hrs) 0.000 0.000

Separate Breach Hydrograph (Y/N)* A N

Peak Breach Flow (cfs) / /7,9@ 7,640

*If separate breach Hydrograph is used,7/ ach it to this form
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Y Storage Calculations
#110 Alamoosook Lake
Measurements (ft) Elevations(ft Pond Characteristics Pond Areas (acres) Storages (ac-ft)
ey Hefgrit '15.00 |TopofDam| 2554 Normal Pool (Anp) M| Podl el
(H) ﬁ%_ *Pond Hs*Sc*Anp = Snp
—— 34.75%
;/”‘ at s Slope (s) e — 4 loe
Freeboard | 2'00\ Prl.nc1ple 1'17"4\ {;IOSj' T
(Hf / Spillway 7 Kd/

. Top of Dam Area (Atod)
Spillway Normal Top of Dam (Stod)
13.00 : * =
Height (Hs) | 3 Pool 13.00 **Storage ((Hf/s)*P)/43560 + Anp H*Sc* Atod = Stod
Coefficient 0.40 Atod
Pond 7 o=
Shoreline | 67,400 Toe 10.54 (Sc) 1,183 2,097 - -
(P)
*Using a contour map, take the slope of the ground around the pond in places that look typical for that particular /
pond. Alternatively, enter the mean basin slope cumputed by streamstats. Default value is 10% or 1/10 Je=h

**Use 0.5 for the Storage Coefficient if the dam impounds a flat wetland or raised lake; use a coefficient of 1/3 for a v-
shape valley

***The chart automatically plots height and storage of the dam. If the "X" falls below and to the left of the black line
then the dam DOES NOT qualify for regulation by MEMA. If the "X" falls above and to the right the black line, or off
the chart, then the dam DOES qualify for regulation by MEMA.
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Storage Calculations

Slope Estimation

Slopes Value (degrees) Value (% slope)
1 16.7369 37.19%
2 16.6459 36.99%
3 12.0998 26.89%
4 19.1589 42.58%
5 14.0863 31.30%
6 12.1023 26.89%
7 10.8786 24.17%
8 17.7021 39.34%
9 21.0377 46.75%
10 15.9355 35.41%
Average Slope: 15.6384 34.75%
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Addresses Impacted by Overtopping Breach

Zipcode

All address points located inside, or within 75 feet of, the floodline were considered to be
Impacted Addresses
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Notes: y , \ \\
-Datum/Proj: NAD 83/UTM Zone 19N [

-The areas depicted in the following maps can be found Maine
Atlas and Gazetteer Map(s): 23 SN

-All Flood data are estimates made using a FEMA sponsored
program called DSS-WISE Lite :

-Please note the assumptions and methods made and used /'\ . "o
while creating this inundation map are for guidance and b h,, Y 6:6
evacuation purposes only. 0% N9,
o \*

-Areas inundated will depend on the actual flood/failure oa N
conditions, and the resulting inundated areas may be different \\
than what is shown on the map é\
Peak Breach Flow Estimates: }

\

(Times measured from the moment the breach begins forming)

Overtopping )

\
\
-Peak Flow: 7,640 cfs
-Occurs at: 0 hours o
\

-Volume Released: 5,047/7,097 acre-feet
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#110 Alamoosook Lake Dam

Region ID: ME
Workspace ID:

Clicked Point (Latitude, Longitude):

Time: 2020-02-06 16:01:53 -0500
feld
Pand
! iy
‘\_"\f
N
Sain Belfast

Basin Characteristics

ME20200206210135432000
44.59219, -68.72145

Bucksport a

Brewyer

FHamppelen

Beech

M- Pand
HUTFONQ

) gy 4
Branch
.‘-,;_:'ll'-.L'

Ell swwor th
175my
Fe RS R R

Parameter

Code Parameter Description Value Unit

DRNAREA Area that drains to a point on a stream 94.8 square

miles

STORNWI Percentage of storage (combined water bodies and wetlands) from the 14.24 percent
National Wetlands Inventory

BSLDEM10M Mean basin slope computed from 10 m DEM 9.27 percent

ELEVMAX Maximum basin elevation 1252 feet

LCO6WATER Percent of open water, class 11, from NLCD 2006 8.64 percent

PRECIP Mean Annual Precipitation 44.3 inches

Peak-Flow Statistics Parametersistatewide Peak Flow Full GT 12sqmi WRI 99 4008]



Parameter Code Parameter Name Value Units Min Limit Max Limit ' '
DRNAREA Drainage Area 94.8 square miles 0.93 1653

STORNWI Percentage of Storage from NWI 14.24 percent 0.7 26.7 }

Peak-Flow Statistics Flow Reportistatewide Peak Flow Full GT 12sqmi WRI 99 4008]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE: Standard Error (other -- see

report) -
Statistic Value Unit PIl Plu SE SEp Equiv. Yrs. |
2 Year Peak Flood 1690 ftA3/s 945 3020 351 351 1.8 8
5 Year Peak Flood 2440 ftA3/s 1360 4410 36.1 36.1 2.5 !
10 Year Peak Flood 2980 ftA3/s 1630 5450 36.8 36.8 3.2 ~
25 Year Peak Flood 3670 ftr3/5 1960 6880 38.6  38.6 4.1 ‘
50 Year Peak Flood | 4200 ftr3/s 2190 8020  39.9 39.9 4.8
100 Year Peak Flood - ‘4750 | ft"‘3/s 2v430 9280 ” 41.2 41.2 | 54
500 Year Peak Flood 6080 ftr3/s 2050 12600 449 449 6.4

Peak-Flow Statistics Citations

Hodgkins, G. A.,1999, Estimating the Magnitude of Peak Flows for Streams in Maine for Selected
Recurrence Intervals: U.S. Geological Survey Water-Resources Investigations Report 99-4008, 45 p.
(http://me.water.usgs.gov/99-4008.pdf)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to
the purpose for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness
and approved for release by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the

data for other purposes, nor on all computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been
subjected to rigorous review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty,

expressed or implied, is made by the USGS or the U.S. Government as to the functionality of the software and related material nor shall the fact ¢

release constitute any such warranty. Furthermore, the software is released on condition that neither the USGS nor the U.S. Government shall be'

|
|

held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by

the U.S. Government.

Application Version: 4.3.11
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floodplain area off the Mast Hill Road. Flood Insurance Rate mapping for the town of
Bucksport (November 4, 1988) indicates that the structure is within the 100-year floodplain.
Further downstream, approximately 1.2 miles downstream of the dam on the east side of the
river, is a house located just off the Lower Falls Road. Flood Insurance Rate mapping for the
Town of Orland indicates that this structure is also within the 100-year floodplain.
Approximately 1.4 miles downstream of the dam, on the west side of the river, is another
house within the 100-year floodplain. Closer to the Orland Village Dam, nearly 2.5 miles
downstream of the Alamoosook dam, sits one house on the east side of the river (Lower Falls
Road) and a house and one business on the west side of the river (Narramissic Road). The
town of Orland Flood Insurance Rate mapping indicates that these structures may be within
the 100-year floodplain. A mobile home on the Fish Point Road, on the west side of the river,
lies within the 100-year floodplain indicated on the Town of Orland Flood Insurance Rate
Map.

Bridges spanning the Narramissic River include the Upper Falls Road bridge, which
includes four culverts approximately 12.5” in diameter, the Route 1 bridge and the Rt. 175
bridge.

Little information exists about watershed hydrology, lake levels and historic flows at
the Alamoosook dam. From lake level records provided by Champion Paper for the period
January 1960 through August 1998, a peak lake level of 25.0” (estimated USGS datum)
occurred in December 1969. The flow in the Narramissic River was unknown. For the
present dam configuration, a lake level of 25.0” would result in a calculated 3,089 cfs of
overtopping flow (5.0” over the permanent crest of the spillway and 2.0’ over the north
abutment) with an unknown amount of gate flow. Assuming a maximum gate opening of 8,
the gate could contribute as much as 580 cfs additiondl flow. Typically, Alamoosook Lake
levels are between elevations 20” and 22°, with the lowest levels occurring during September
and October.

Alamoosook Lake has drainage area of approx1mate§{y 94 square miles. In watersheds
in Maine, average annual flows are approximately 2 cfs/mi* according to records from gaged

basins. The average annual flow for the Alamoosook Lake drainage is therefore estimated to
be 188 cfs.
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5.2 Recommendations

The breach analysis indicated that a failure of one half of the spillway at the
Alamoosook Dam would result in a breach outflow that may reach a few houses along
the Narramissic River. Although the extent of inundation is unknown, it is
recommended that an Emergency Action Plan (EAP) be enacted to assist homeowners
in the event of a breach or warn them of an impending failure condition at the dam.
The EAP should also include provisions for monitoring the Upper Falls Road bridge

in the event of a breach and closing it to through traffic if scouring or erosion occurs.

034-017-20-00
\KA_SERVERI\UOBS\034-017\006-034.doc
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5.0

SUMMARY AND RECOMMENDATIONS

5.1 Summary

A breach analysis was prepared for the Alamoosook Dam in Orland, Maine.
The dam is located at the outlet of Alamoosook Lake, approximately 2.5 miles
upstream of the Orland River which is tidal. The dam has a concrete spillway, a gate
structure with 5.5” wide sluice gate, fish ladder and abutments. The height of the
spillway is 14.8’, including 1.3’ of flashboards, with a length of approximately 70’.
The breach analysis was conducted using the DAMBRK program. The model
assumed a rectangular breach of one half of the concrete spillway. The breach
development time was assumed to be 0.2 hour. The impounded volume of the dam is
6,973 acre-feet at the normal pond elevation of 21.3”, with a surface area of

approximately 1,180 acres.

Three flow conditions were analyzed. They were “sunny day” (with a normal
pond elevation of 21.3” and an outflow of 20 cfs), “lake level of record” (elevation
25.0°, occurring in December 1969, with an assumed overtopping and gate outflow of
3,669 cfs), and “top of abutments” (elevation 26.0’ with an assumed overtopping and
gate outflow of 4,805 cfs). Peak breach outflows for the three conditions are 3,252
cfs, 5,495 cfs and 6,150 cfs respectively. The breach wave would travel rapidly down
the Narramissic River, with significant attenuation occurring due to the backwater
influence of the Orland Village Dam. Due to the large volume of water within

Alamoosook Lake, breach outflows would be sustained for several days.

A few houses along the Narramissic River may be inundated above sill levels
in the event of a spillway failure during flood conditions. Most of these structures are
within the 100-year floodplain designated on the Flood Insurance Rate Maps for the
towns of Orland and Bucksport. While the Upper Falls Road bridge may adequately
pass breach flows from Alamoosook Lake, the bridge should be monitored for erosion

in the event of a breach and closed to traffic if scouring, or erosion occurs.

-11-
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APPENDIX A

DESCRIPTION OF PROJECT

Alamoosook Dam

The Alamoosook Dam is located at the outlet of Alamoosook Lake in the town of
Orland, Maine at the head of the Narramissic River. The structure is primarily used to
regulate the level of Alamoosook Lake and withdraw water to pump to Silver Lake, which
serves as the water supply reservoir for the town of Bucksport and Champion International.
Approximately 250’ downstream of the Alamoosook dam is a pump station which pumps
flow from Alamoosook Lake overland through a pipeline to Silver Lake in the town of
Bucksport. A fish ladder in the dam provides passage for the seasonal migration of alewives.

The dam is a concrete gravity structure with sluice gate, pump intake, spillway, fish
ladder and abutment sections. All elevations are approximate USGS datum, as converted
from site datum which is an estimated 100 feet higher than USGS datum.

In the center of the structure is a 5.5” wide wooden sluice gate with a sill elevation of
13.5” (USGS), approximately 7.8” below the normal lake elevation of 21.3’. The concrete
gate structure is abutted to the north by the concrete intake structure, which has an
overtopping elevation of 25.0’. A concrete ogee spillway approximately 70’ long abuts the
gate structure on its south side and has a permanent crest elevation of 20.0’. Flashboards 1.3’
high bring the normal pond elevation to 21.3°. The bottom of the spillway is at elevation 6.5’.
The south abutment of the dam is 2’ thick and has an elevation of 23.0°. This abutment is
approximately 15’ long and is tied into bedrock. North of the intake is a fish ladder and
concrete abutment. The north abutment, at elevation 26.0°, is approximately 30’ long with a
thickness of 2’

The Alamoosook Dam impounds approximately 6,973 acre-feet of water at the normal
pond elevation of 21.3°, with a surface area of 1,180 acres. The drainage area contributing to
the site is 94 square miles. When the lake elevation is below elevation 21.3’ (20.0’ when the
flashboards are out), the principal means of passing flow is through the sluice gate. A small
amount of flow is contributed by the fish ladder.

Narramissic River

The Narramissic River flows from Alamoosook Lake to the Orland Village Dam, a
distance of approximately 2.5 miles. The Orland Village Dam, with a crest elevation of 7.8’
(USGS), backwaters the Narramissic River to within several hundred feet of the Alamoosook
Dam. The Orland Village Dam separates the Narramissic River from the Orland River, which
is estuarine. ‘

Due to the backwater influence of the Orland Village Dam, the Narramissic River is
wide and sluggish. A single small tributary, Whites Brook, enters the river about a mile
downstream of Alamoosook Lake. A site visit by KA engineers determined that development
adjacent to the Narramissic River is limited to a few residences. On the west side of the
Narramissic River, approximately 0.5 mile downstream of the Alamoosook Dam and just

upstream of the confluence of Whites Brook with the river, a mobile home is situated in a
’ A-1
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