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SECTION 1 

INTRODUCTION 
 

 

1.1      PREFACE 

The assessment of the general condition of the dams reported herein was based upon available 

data and visual inspections.  Detailed investigations and analyses involving topographic 

mapping, subsurface investigations, testing and detailed computational evaluations were 

beyond the scope of this report unless reported otherwise. 

 

It is critical to note that the condition of the dams depends on numerous and constantly 

changing internal and external conditions and is evolutionary in nature.  It would be incorrect to 

assume that the reported condition of the dam will continue to represent the condition of the 

dam at some point in the future.  Only through continued care and inspection can there be any 

chance that unsafe conditions be detected. 

 

1.2      BACKGROUND AND PURPOSE 

The purpose of this investigation was to inspect and evaluate the present condition of the dams 

and appurtenant structures to provide information that will assist in both prioritizing dam 

repair needs and planning/conducting maintenance and operation. 

 

The investigation was divided into three parts: 1) obtain and review available reports, 

investigations, and data previously submitted to the owner pertaining to the dams and 

appurtenant structures; 2) perform a visual inspection of the sites; and 3) prepare and submit a 

report presenting the evaluation of the structures, including recommendations and remedial 

actions. 
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The discussion has been focused on the desire to understand the risks associated with failure of 

these two dams. As a part of this effort, we have conducted an assessment into the stability of 

the Lower Dam. As anticipated, this effort required development of assumptions regarding how 

the structure is founded (as it does not appear that design drawings for the structure are 

available) and dewatering the structure to allow for full observation of the structures interface 

with native conditions was not possible. 

 

Our effort has included a review of past evaluations relative to the hydraulic characteristics of 

both dams and spillways, and development of new commentary pertinent to the goals of this 

assessment effort.  

 

1.3      UPPER LITTLE RIVER DAM 

The Upper Little River Dam is a 30-foot high, 216-foot long concrete gravity dam.  It has 

historically impounded a reservoir with a surface area of approximately 48 acres and a capacity 

of about 850 acre-feet.  The spillway section of the dam approximately 114 feet in length with a 

vertical upstream face and slightly battered downstream face.  It has been assigned Number 

5091 by the Maine Dam Safety office. 

 

A number of inspections conducted since 1979 have identified seepage, scaling, spalling, and 

surface cracks on the Upper Dam face.  A long horizontal crack approximately three feet below 

the spillway crest apparently is the result of a cold joint between the original concrete dam 

structure and three feet of additional concrete placed after the 1954 Hurricane Edna flood 

destroyed the spillway flashboards.  The flashboards were not replaced.  The top and 

downstream surfaces of the dam were repaired with sprayed on concrete (called gunite or 

shotcrete) in 1991.  The deterioration currently visible on the face of the dam is typical for this 

type of application under the relatively harsh climatic conditions to which it is exposed. 
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Small trees exist adjacent to the dam abutments and downstream from the dam on both banks 

of the river.  Root growth from trees can compromise the dam foundation, and vegetation can 

impede water flow in the river during high water events. 

 

Discharge from the dam is controlled by three valves that allow water to enter the control 

tower and two valves that allow water to exit the control tower through the dam into the Little 

River.  All three of the inlet valves and one of the outlet valves are reportedly operable.  There 

is also an 18-inch drain located in the north abutment (approximately 14.7 feet lower than the 

spillway and north of the control tower). We were unable to determine the current operational 

state of this drain.   

 

The top of a 24-inch diameter pipe exists at the downstream toe of the dam.  We were unable 

to discern any gating or valving associated with it, and prior assessments include speculation 

that it was placed to divert water through the dam structure during the original construction. 

 

Previous efforts included evaluations of the stability and hydraulic capacity of the Upper Dam.  

The Upper Dam has been inspected a number of times since issuance of the Corps of Engineers 

report in 1979.  There have been persistent questions about its stability which remain as yet 

unresolved. 

 

1.4 LOWER LITTLE RIVER DAM 

The Lower Little River Dam is a 30-foot high, 126-foot long concrete and masonry dam.  It has 

historically impounded a reservoir with a surface area of approximately 37 acres and a capacity 

of about 600 acre-feet.  The spillway section of the dam is an ogee of approximately 91 feet in 

length with an apron that discharges over a vertical drystone masonry retaining wall.  It has 

been assigned Number 5090 by the Maine Dam Safety office. 
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Previous inspections, made in 1979 and 1996, indicated the dam was in fair condition.  

Significant work was undertaken in 1988 to address erosion issues along the south bank of the 

channel below the dam spillway.  Further work was done by the District in 1989 to address 

erosion issues along the north bank below the dam.  Repairs to the concrete surfaces of the 

dam were completed in 1991.   

 

The gating mechanism for regulating discharge and controlling water level in the reservoir is 

currently non-functional.  This limits the District’s ability to lower the level of water behind the 

dam should it be necessary. Public access to the dam structure is largely uncontrolled. 

 

It was determined that the stability of the Lower Dam should be reviewed in the context of this 

assessment effort.  Section 3 of this report includes discussion regarding the results of the 

stability analysis. 
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SECTION 2 

UPPER LITTLE RIVER DAM 
 

 

2.1  Visual Inspection 

Upper Little River Dam was inspected on March 15, 2018 and April 10, 2018.  At the time of the 

April inspection, the temperature was near 35o F with partly sunny with a light wind. 

Photographs to document the current conditions of the dam were taken during both 

inspections and are included in Appendix C.  The level of the impoundment was estimated to be 

approximately 1-3” inches above the top of spillway/weir crest on both dates.     Underwater 

areas were not inspected.   

 

2.1.1  General Findings 

In general, the Upper Little River Dam was found to be in POOR condition with deteriorated 

concrete. See below for a discussion regarding the factors of safety against sliding and 

overturning.   

 

2.1.2  Dam 

• Abutments   

Both abutments appear to be deteriorated and in poor condition.   

 

• Upstream Face - Spillway 

The upstream concrete face is believed to be vertical and is cast in place concrete. We were 

unable to observe the face of the wall as it was underwater. 

 

• Downstream Face - Spillway 

The downstream concrete face is offset from the vertical at approximately 1:12.  There appear 

to be significant areas of spalled and cracked concrete. We were limited in our ability to see 

clearly this portion of the dam due to flows. 
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• Crest   

We were limited in our ability to see clearly this portion of the dam due to flows, but anecdotal 

reports suggest significant concerns with the condition of the concrete. 

 

• Instrumentation 

No instruments were observed at the dam.   

 

• Access Roads and Gates 

Both ends of the dam are secured, to some extent, with chain link fencing. 

 

• Drains 

No drains were observed during the inspection.   

 

2.1.3  Appurtenant Structures 

 

• Dikes 

Not Applicable 

 

• Gates 

We were unable to closely observe the gates, but water was discharging from several pipes on 

the downstream face of the dam (see photos). 

 

2.1.4  Downstream Area 

 

The left and right channel immediately downstream of the dam is comprised largely of rock and 

stone, transitioning to a bridge opening.  
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2.1.5  Impoundment Area 

No unusual conditions were observed upstream of the dam. 

 

2.2  Assessment Summary  

In general, the overall condition of Upper Little River Dam is POOR. Our observations confirmed 

the presence of significant spalling and delamination of concrete face as well as diagonal and 

vertical cracks in the abutting gate structure. 

Previous inspections and review have identified: 

1. Significant concerns relative to the integrity of the concrete comprising the main 

spillway structure. 

2. Likely structural instability, in the form of a low resistance to sliding and overturning of 

the dam. 

 

2.3  Commentary from Maine Emergency Management Agency 

As is customary in our assessment of dams in the State, we contacted Tony Fletcher, the State’s 

Dam Safety Officer. He indicated that, in his opinion, “the upper dam appears to be in an 

unsatisfactory structural condition, and although it shows no signs of imminent failure, as a 

precaution I have asked the dam owners to reduce the dams head-pond”. He also indicated 

that “if the dam owners wish to keep the dam, I suggest it be investigated for stability and 

current material strength before being operated at normal pond”. 

 

2.4           Recommendations 

Substantial reconstruction is expected to be necessary to address current deficiencies at the 

dam.  Prior to undertaking maintenance, repairs, or remedial measures, the applicability of 

environmental permits should be determined for activities that may occur within or adjacent to 

resource areas under the jurisdiction of the local municipal government, the Maine DEP, the 

Corps of Engineers or other regulatory agencies. 

 



 

14037A 2-4 Wright-Pierce 

If it is desired to keep the dam, there will be considerable capital cost involved to address the 

currently identified safety concerns. Development of detailed estimates of the costs associated 

with such an action is not within the scope of this assessment, although we have provided some 

information on potential costs, in Section 4 of this report.  

 

Given the condition of the dam, the lack of original as built drawings and the fact that the dam 

is reaching the end of its useful life, removing the entire dam should be strongly considered. 

Additional brief discussion is included in Section 4 of this report. 

 

In the interim, the water level of the impoundment should be kept well below the spillway 

crest to manage the risk of dam breach. 
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SECTION 4

CONCLUSIONS AND RECOMMENDATIONS

4.1        FUTURE DAM MANAGEMENT

4.1.1   Operation and Maintenance Program

Regardless of any future actions undertaken with respect to the dams, a maintenance program

should be put into place any structures to remain.

4.1.2     Monitoring and Surveillance Program

Both the Corps of Engineers and MEMA have recommended that the District prepare Inspection

and Monitoring programs for the dams.  The operations and maintenance program we have

prepared includes routine inspection and monitoring as an integral part.

4.1.3    Emergency Action Plan

The purpose of an emergency action plan is to clearly state what conditions threaten each dam

and the steps necessary to protect the public safety.  The plan should include the steps the Dam

Owner will take to prevent dam failure, for example early release of water in advance of

predicted storm events, periodic checking during storm events, etc.  It should also include steps

the Dam Owner and the community will take to minimize loss of life and downstream damage

should either dam breach.  The plan, including a notification flowchart and contact information

is normally prepared in conjunction with public safety officials.

4.2     UPPER LITTLE RIVER DAM

Given the condition of the Upper Dam, the lack of original as-built drawings and the fact that

the dam is reaching the end of its useful life, either partial or complete removal of the dam

should be strongly considered. Having said that, the three primary options available include:

4.2.1    Complete Removal of the Upper Dam
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This option eliminates the risk associated with future dam breach, as well as the financial

burden associated with maintaining a dam at this location. It is worth noting that residents of

the community have become accustomed to the impoundment as a scenic and recreational

amenity and it is to be expected that there is some contingent (possibly a vocal one) that may

actively resist a decision to remove the dam and eliminate the impoundment. Assuming the

lower dam is to remain in place, the ecological benefit associated with allowing upstream fish

passage at this location is likely limited, and it can probably be argued that the impoundment

provides desirable habitat for waterfowl and wading birds.

4.2.2    Partial Removal of the Upper Dam

This option mitigates the risk associated with future dam breach through lowering the effective

height of the dam and implementing structural enhancements necessary to provide suitable

factors of safety against sliding and overturning. Note that this option perpetuates the financial

burden associated with maintaining a dam at this location. The precise elevation of the revised

spillway crest would be determined based on a limited bathymetric study, which would

support determining a reduced impoundment to remain as a scenic and recreational amenity.

4.2.3    Rehabilitation of the Upper Dam

This option addresses the currently identified deficiencies through implementing structural

enhancements necessary to provide suitable factors of safety against sliding and overturning.

Any repairs undertaken at the Upper Dam should be made in accordance to standard design

practices, specifications and construction methods associated with concrete gravity dams.

Design or analysis of the work should be completed by a qualified professional engineer

experienced in the design and rehabilitation of dams.

In the short-term, the water level of the impoundment should be kept well below the

spillway crest to manage the risk of dam breach.

4.3     LOWER LITTLE RIVER DAM
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Our assessment identified several potential areas for repairs or improvements:

4.3.1    Evaluate and Address Stability Concerns of Left Bank Retaining Wall

Conduct a more detailed review of the stability of the left (westerly) bank downstream

retaining wall. Based on our observations, it appears that some of the precast units may have

been displaced over time. As noted above, we have contacted the Corps of Engineers to

determine whether As-Built drawings are available for the wall in question. In cases like this, it

is not uncommon to implement a monitoring system to determine whether the retaining wall is

stable in its current configuration, and to define the magnitude of any ongoing or future

displacement of the concrete units.

4.3.2    Install Low Level Drain

Install a low-level drain which would facilitate dewatering for the purposes of inspection,

maintenance or repairs. This should likely be included in the rehabilitation of the flow

chamber/vault area and left bank retaining wall located at the right (easterly) end of the dam,

as discussed below.

4.3.3    Rehabilitate / Reconstruct Vault / Flow Chamber

Conduct repairs to the existing concrete and stone masonry at the flow chamber/vault between

the dam and Water District building. This effort should be coordinated with the installation of a

gated low-level drain.

4.3.4    Reconstruct / Replace Left Bank Retaining Wall

Conduct repairs/replacement to the retaining wall just upstream of the Vault/Flow Chamber on

the right (easterly) bank.

4.3.5    Further Evaluate Stability / Factor of Safety Against Sliding

Consider whether further efforts to refine assumptions relative to the stability analysis (sliding

– depends on foundation conditions) are warranted. It is difficult to assign a cost to this

element as it requires dewatering of the dam (or may be attempted with a diver). The results of
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such an effort are uncertain and, hence, it may make sense to further discuss the pros and cons

before initiating this task.

Any repairs undertaken at the Lower Dam should be made in accordance to standard design

practices, specifications and construction methods associated with concrete gravity dams.

Design or analysis of the work should be completed by a qualified professional engineer

experienced in the design and rehabilitation of dams.
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SECTION 4 

CONCLUSIONS AND RECOMMENDATIONS 
 

 

4.1        FUTURE DAM MANAGEMENT 

4.1.1   Operation and Maintenance Program  

Regardless of any future actions undertaken with respect to the dams, a maintenance program 

should be put into place any structures to remain.   

 
4.1.2     Monitoring and Surveillance Program  

Both the Corps of Engineers and MEMA have recommended that the District prepare Inspection 

and Monitoring programs for the dams.  The operations and maintenance program we have 

prepared includes routine inspection and monitoring as an integral part.  

 
4.1.3    Emergency Action Plan  

The purpose of an emergency action plan is to clearly state what conditions threaten each dam 

and the steps necessary to protect the public safety.  The plan should include the steps the 

District will take to prevent dam failure, for example early release of water in advance of 

predicted storm events, periodic checking during storm events, etc.  It should also include steps 

the Dam Owner and the community will take to minimize loss of life and downstream damage 

should either dam breach.  The plan, including a notification flowchart and contact information 

is normally prepared in conjunction with public safety officials. 

 
4.2     UPPER LITTLE RIVER DAM  

Given the condition of the Upper Dam, the lack of original as built drawings and the fact that 

the dam is reaching the end of its useful life, either partial or complete removal of the dam 

should be strongly considered. Having said that, the three primary options available include: 

 

In the short-term, the water level of the impoundment should be kept well below the 

spillway crest to manage the risk of dam breach. 
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4.2.1    Complete Removal of the Upper Dam  

This option eliminates the risk associated with future dam breach, as well as the financial 

burden associated with maintaining a dam at this location. It is worth noting that residents of 

the community have become accustomed to the impoundment as a scenic and recreational 

amenity and it is to be expected that there is some contingent (possibly a vocal one) that may 

actively resist a decision to remove the dam and eliminate the impoundment. Assuming the 

lower dam is to remain in place, the ecological benefit associated with allowing upstream fish 

passage at this location is likely limited, and it can probably be argued that the impoundment 

provides desirable habitat for waterfowl and wading birds. We suggest an order-of-magnitude 

cost associated with full dam removal is likely on the order of $ . 

 

4.2.2    Partial Removal of the Upper Dam  

This option mitigates the risk associated with future dam breach through lowering the effective 

height of the dam and implementing structural enhancements necessary to provide suitable 

factors of safety against sliding and overturning. Note that this option perpetuates the financial 

burden associated with maintaining a dam at this location. The precise elevation of the revised 

spillway crest would be determined based on a limited bathymetric study, which would  

support determining a reduced impoundment to remain as a scenic and recreational amenity. 

We suggest an order-of-magnitude cost associated with partial dam removal is likely on the 

order of $ . 

 

4.2.3    Rehabilitation of the Upper Dam  

This option addresses the currently identified deficiencies through implementing structural 

enhancements necessary to provide suitable factors of safety against sliding and overturning. 

We suggest an order-of-magnitude cost associated with rehabilitation of the upper dam is likely 

on the order of $ . 

 
Any repairs undertaken at the Upper Dam should be made in accordance to standard design 

practices, specifications and construction methods associated with concrete gravity dams.  
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Design or analysis of the work should be completed by a qualified professional engineer 

experienced in the design and rehabilitation of dams. 

 

4.3     LOWER LITTLE RIVER DAM  

Our assessment identified several potential areas for repairs or improvements: 

 
4.3.1    Evaluate and Address Stability Concerns of Left Bank Retaining Wall 

Conduct a more detailed review of the stability of the left (westerly) bank downstream 

retaining wall. Based on our observations, it appears that some of the precast units may have 

been displaced over time. As noted above, we have contacted the Corps of Engineers to 

determine whether As-Built drawings are available for the wall in question. We suggest an 

order-of-magnitude cost associated with a detailed assessment into the stability of the 

downstream left bank retaining wall is likely on the order of $ . In the event a 

comprehensive rehabilitation of the wall is in order, we suggest an order-of-magnitude cost for 

rehabilitation of the wall may be on the order of $ . 

 

4.3.2    Install Low Level Drain 

Install a low-level drain which would facilitate dewatering for the purposes of inspection, 

maintenance or repairs. This should likely be included in the rehabilitation of the flow 

chamber/vault area located at the right (easterly) end of the dam, as discussed below. We 

suggest an order-of-magnitude cost associated with the installation of a low-level drain is likely 

on the order of $ . Note that this should be undertaken in coordination with 

the rehabilitation of the Vault / Flow Chamber discussed below. 

 

4.3.3    Rehabilitate / Reconstruct Vault / Flow Chamber 

Conduct repairs to concrete and stone masonry at the flow chamber/vault between the dam 

and Water District Building. This effort should be coordinated with the installation of a gated 

low-level drain. We suggest an order-of-magnitude cost associated with rehabilitation of the 

flow chamber/vault is likely on the order of $ . 
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4.3.4    Reconstruct / Replace Left Bank Retaining Wall 

Conduct repairs/replacement to retaining wall just upstream of the Vault/Flow Chamber on the 

right (easterly) bank. We suggest an order-of-magnitude cost associated with replacement of 

the upstream left retaining wall is likely on the order of $ . 

 

4.3.5    Further Evaluate Stability / Factor of Safety Against Sliding 

Consider whether further efforts to refine assumptions relative to the stability analysis (sliding 

– depends on foundation conditions) are warranted. It is difficult to assign a cost to this 

element as it requires dewatering of the dam (or may be attempted with a diver). The results of 

such an effort are uncertain and, hence, it may make sense to further discuss the pros and cons 

before initiating this task. 

 

Any repairs undertaken at the Lower Dam should be made in accordance to standard design 

practices, specifications and construction methods associated with concrete gravity dams.  

Design or analysis of the work should be completed by a qualified professional engineer 

experienced in the design and rehabilitation of dams. 
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APPENDIX B  
Upper Dam - Plan and Sections 

  









APPENDIX C  
Upper Dam – Photographs 
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APPENDIX D  
Upper Dam – ACOE Phase 1 Report 

  

















































































































































APPENDIX E  
Lower Dam – Plan and Sections 

  









APPENDIX F  
Lower Dam – Photographs 
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APPENDIX G  
Lower Dam – ACOE Phase 1 Report 









































































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 




