
L I L Y  P O N D  D A M  
I M P R O V EM EN TS AS SE S SM E N T

D E E R  IS L E ,  M A I N E

PRELIMINARY 
DESIGN REPORT

December 20,  2022



PRELIMINARY DESIGN REPORT 

LILY POND DAM 
IMPROVEMENTS ASSESSMENT 

DEER ISLE, ME 

D e c e m b e r  2 0 ,  2 0 2 2  

P R E P A R E D  B Y :  

A C A D I A  C I V I L  W O R K S  
( 2 0 7 )  2 1 2 - 9 3 5 0  

a c a d i a c i v i l w o r k s . c o m  

P R E P A R E D  F O R :  

  
4 2 0  S u n s e t  R o a d  

D e e r  I s l e ,  M E  
w w w . i s l a n d h e r i t a g e t r u s t . o r g  



 

 

P RE LI M INA RY D ES IGN  R EP ORT 
 

LL I LY PO ND  DA M  –  I MPR OV E M ENTS  ASS ES SM ENT 
D E E R IS L E,  M E 

 

TABLE OF CONTENTS 
 

S EC TI ON D E SCR IPT IO N      PAGE 
 
1 I NTR ODUCTI ON 
 1.1 Background  …….…..…………………………………  1 - 1 
 1.2  Purpose of Report  ……….………………………….  1 - 5 
 1.3 Project Team and Stakeholders  ……….……….  1 - 5 
 
2 S UR VE Y  AN D B AC KG RO UN D D AT A   
 2.1  Introduction  …………………………………………...  2 - 1 
 2.2  Existing Conditions Survey  ……..……….…..…... 2 - 1 
 2.3 LiDAR Data  …...……………………………………… 2 - 2 
 2.4 Subsurface Investigations  …..……………………… 2 - 2 
 2.5 Fisheries Data  ……………………….………………… 2 - 2 
 2.6 Inspections by Others ……………………………….  2 - 3 
  
3 H Y DR OL OG IC  CO ND ITI ONS 
 3.1  Introduction  …………………………………….……… 3 - 1 
 3.2 Watershed Hydrology  ……………………………... 3 - 1 
     3.2.1 Watershed Characteristics  ……….……….. 3 - 1 
   3.2.2 Median Monthly Flows  ………………..….. 3 - 1 
   3.2.3 Extreme Flow (USGS Regression) ...…… 3 - 3 
   3.2.4 Extreme Flow (TR-20) ...…………………… 3 - 4 
  
4 H Y DR A UL IC  AN AL YSI S  
 4.1  Introduction  …………………………….……………… 4 - 1 
 4.2  Pond Level Management  …………………………. 4 - 1  
 4.3  Dam Spillway Capacity  …………………….………. 4 - 2 
   4.3.1 Existing Spillway Performance  ………….. 4 - 3 
   4.3.2 Proposed Spillway Recommendations … 4 - 4 
 
5 D A M  C ON DIT ION ASS ESS ME NT 
 5.1 Introduction  …………………….………………………. 5 - 1 
 5.2 Dam Classification …………..………………….……. 5 - 1 
 5.3 Emergency Action Plan  ……………………………. 5 - 2 
 5.4  Dam Condition  ……………….………………………. 5 - 2 
 5.5 Improvement Recommendations ……………….. 5 - 5 
 
  
 



TTABLE OF CONTENTS (CONT.) 
 
S EC TI ON D E SCR IPT IO N      PAGE 
 
  
6 F I S H P AS SA G E ASS ESS M ENT 
 6.1 Introduction  …………………….………………………. 6 - 1 
 6.2 Species of Interest …………..………………….……. 6 - 1 
 6.3 Harvest  …………………………………………..………. 6 - 3 
 6.4 Escapement and Production  ………………………. 6 - 5 
 6.5  Fishway Style Options  ……………….………………. 6 - 5 
   6.5.1 Nature-Like Fishways  ………….….……….. 6 - 6 
   6.5.2 Technical Fishways  ………….….….……….. 6 - 8 
 6.6 Attraction  ……………………………….………………. 6 - 11 
 
7  D A M  I MPR OV E ME N T  C ON C EPT S 
 7 .1 Introduction  …………………….………………………. 7 - 1 
 7.2 Concept A ……………………...………………….……. 7 - 1 
 7.3 Concept B  ………………………………………………. 7 - 2 
 7.4  Concept C  ……………………..……….………………. 7 - 2 
 7.5  Opinion of Probable Construction Costs ……. 7 - 3 
 
8  D O WNST REAM STR U CT UR E ALTERN AT IV ES  
 8.1 Introduction  …………………….………………………. 8 - 1 
 8.2 Route 15 Stream Crossing …………………….……. 8 - 1 
 8.3 Fire Protection Alternatives  ……….………………. 8 - 3 
   8.3.1 Existing Fire Infrastructure  …………..…….. 8 - 3 
   8.3.2 Water Supply Needs  ………….….….……….. 8 - 4 
   8.3.3 Alternative Concepts  ………….….….……….. 8 - 5 
 
9  C ON CL US ION 
  
APPENDICES 

A Existing Condition Survey Plan 

B Geotechnical Report 

C Inspection of Lily Pond Dam – by MBP Consulting, November 1997 

D Inspection of Lily Pond Dam – by MEMA, May 2013 

E Inspection of Lily Pond Dam – by MEMA, December 2019 

F Lily Pond Emergency Action Plan (EAP) – April 2020 

G Conceptual Improvement Plans 

H Opinion of Probable Construction Cost Worksheets 

I Fire Water Supply - Concept D Schematic Layout



SECTION 1



1 - 1         

SS E CTI ONN  11  
I NTR O DU CT IONN 

1.1 BACKGROUNDD 

Lily Pond is a natural waterbody located in the heart of Deer Isle.  The pond has an overall surface 

water area of approximately 37 acres and a maximum depth of 21 feet.  While naturally formed, 

there is an earthen dam at the southwest end of the pond, which is responsible for approximately 6 

feet of the water depth.  A sandy beach is located adjacent to the dam, which is a popular recreational 

destination for island residents and provides ample freshwater swimming and sunbathing 

opportunities. A site location map has been included on the following page.

Approximately twelve years ago, the Island Heritage Trust (IHT) purchased the land encompassing 

the dam and beach with the goal “to maintain the popular beach and fresh-water pond so future 

generations of Island children can continue to have a place to take swimming lessons, to ice skate 

and enjoy the pond’s beauty throughout the seasons” (IHT Fall 2009 Newsletter).  Lily Pond has 

been a fixture of Island life for generations and is deeply valued by the community.

Lily Pond –View of swimming and kayaking activities from the Dam
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In addition to swimming, skating, and beachgoing activities, Lily Pond also supports a valued fishery.   

The pond supports naturally reproducing populations of brook trout, rainbow smelt, and 

pumpkinseed sunfish.  The catadromous American eel also resides in the pond.  According to the 

Maine Department of Inland Fisheries and Wildlife (MDIFW), the brook trout fishery experienced 

some decline in the 1990’s, and the Department initiated a stocking program to boost brook trout 

fishing opportunities, while also adding brown trout to the Pond.  This stocking program and 

management continues to the present time.

Lily Pond –View of Dam (foreground) and Beach (background)

While the recreational and cultural value of Lily Pond is prized on the Island, the Lily Pond Dam 

has been deteriorating for decades.  An inspection report commissioned by the Maine Emergency 

Management Agency (MEMA) in 1997 indicates that the dam was in “fair to poor” condition with 

substantive areas of concern including “insufficient hydraulic capacity for the sluiceway, potential 

instability of the downstream slope of the east dike, and seepage at the toe of the east dike.”  Despite 

these issues being raised by the inspection, little was done to address these issues in the following 

decades.  As such, recent inspections by MEMA staff (2019) have highlighted the same issues, as 

well as new worsening conditions, including erosion of the spillway due to overtopping flows, as well 

as seepage boils in the area of the spillway.



1 - 4         

Due to the pond’s proximity to the center of the island, it is able to provide a primary source of 

firefighting water supply to the downtown area surrounding the intersection of State Route 15 and 

Main Street.  When the fire department needs water from the pond, they open the Lily Pond dam 

spillway gates to increase discharge in the outlet stream which flows through the woods for several 

hundred feet prior to passing under State Route 15 via a culvert.  The outlet of the culvert is fitted 

with a concrete tank structure, which allows the fire department to draw water from the tank and into 

trucks stationed at the hydrant and along the shoulder of Route 15.

Fire Water Tank at Outlet of Culvert – Looking upstream with Route 15 in the Background

This proximity of the pond to the center of Deer Isle is a great value, but also a substantive risk.  If 

the Lily Pond dam was to fail, it could release a sudden and substantial volume of water.  This surge 

of water could threaten the State Highway, as well as access to the fire fighting water supply.  The 

threat posed by potential dam failure has resulted in MEMA classifying the dam as a “significant” 

hazard dam.  While loss of life is not deemed likely in the event of dam failure, the risk to 

infrastructure warrants additional attention be paid to the dam.  This includes requirements for the 

dam to provide increased structural capacity and improved hydraulic performance to ensure 

protection of the community.
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11.2 PURPOSEE OFF REPORTT 

The purpose of this report is to provide design guidance and preliminary engineering solutions 

associated with improvement to the Lily Pond Dam.  Due to the proximity and relationship of the 

fire water supply and culvert crossing of Route 15, additional engineering guidance is provided for 

improvement to this valuable downstream infrastructure.  This report includes a summary of existing 

conditions and background data utilized in the preparation of this assessment, as well as pertinent 

hydrologic and hydraulic conditions at the Dam.  The condition of the dam is reviewed and 

associated recommendations for improvement are provided, along with potential approaches to 

providing fish passage at the site.  The report concludes with multiple conceptual design 

recommendations for the dam and downstream infrastructure alternatives, as well as approximate 

construction cost estimates.

1.3 PROJECTT TEAM ANDD STAKEHOLDERSS 

Throughout the report there may be reference to the Project Team and/or Stakeholders.  The

following people/entities comprise the group and have participated in stakeholder meetings (to 

varying degrees) over the past few years:

- IIslandd Heritagee Trust:  Bill Wiegman, Julia Zell, Tenley Wurglitz, Alex Drenga, Ann 
Hooke, Gordon Russell, Bert Yankielun, Dan Rajter

- MMainee Departmentt off Marinee Resources: Mike Brown

- TTownn off Deerr Isle: Jim Fisher, Brent Morey

- TTownn off Stonington:  Kathleen Billings, Henry Teverow

- MMainee Departmentt off Inlandd Fisheriess andd Wildlife: Greg Burr

- MMainee Emergencyy Managementt Agency: John Skelley, Andrew Manzi

- HHancockk Countyy Emergencyy Managementt Agency:  Andrew Sankey
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SS E CTI ONN  22  
S UR V EYY AN DD  EX IST IN GG C OND IT IO N SS  D AT AA 

2.1 INTRODUCTIONN 

A variety of survey and data collection activities were undertaken to support this assessment.  This 

includes new data collection, as well as a review of readily available data from GIS sources and record 

documents.  Each of the substantive data collection efforts and data sets utilized in this assessment 

are described further in the following sections.

2.2 EXISTINGG CONDITIONSS SURVEYY 

Acadia Civil Works retained Due North land surveying and mapping services to perform an existing 

conditions survey of the Lily Pond Dam and the downstream channel area. Field location was 

performed in January 2021.  In addition to the topographic survey, Due North staff also performed 

research at Registry of Deeds to identify and locate property boundaries adjacent to the dam.  This 

survey information is depicted on the plan titled “Existing Conditions Survey” (attached to this report 

at Appendix A).

Photo 1:  Island Heritage Trust Staff (Tenley Wurglitz) assisting Due North with bathymetric data collection 
at the upstream toe of Lily Pond Dam in January 2021 (photo credit: Due North, Linda Campbell)
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22.3 LiDARR DATAA 

Light detection and ranging (LiDAR) is a survey technique that uses focused light or lasers to rapidly 

scan and measure distances to a variety of fixed points.  The resulting measurements create a “cloud” 

of points that describe the scanned object. There are a variety of LiDAR data collection methods, 

however aerial vehicles (airplanes) are a popular means of providing LiDAR devices with a good 

vantage of the landscape and effective collection of ground surface elevation data.  Several 

governmental agencies have funded large scale LiDAR data collection efforts that span much of the 

State of Maine.  In particular, the National Oceanic and Atmospheric Administration (NOAA) has 

collected multiple sets of LiDAR elevation data along the Gulf of Maine Coast.  Additional LiDar 

data sets have also been collected by the State of Maine, USGS, and US Army Corps of Engineers.  

Due North utilized LiDAR data on their “Existing Conditions Survey” (Appendix A) to supplement 

their field survey data collection.  Acadia Civil Works also utilized the available LiDAR to determine 

stage-discharge relationships in Lily Pond and hydrologic watershed boundaries.  More discussion 

on this data usage is contained in Sections 3 and 4.

2.4 SUBSURFACEE EXPLORATIONN 

Acadia Civil Works worked with Soil Metrics and Northern Test Boring, Inc. to explore subsurface 

conditions along the Lily Pond Dam.  The primary goal of the explorations was to determine the 

native soil characterization and composition in the area of the Dam, as well as to determine the 

presence of bedrock (ledge).  Additional information related to the subsurface exploration program 

and results can be found in the Geotechnical Report prepared by Soil Metrics, which has been 

attached to this report as Appendix B.  

2.5 FISHERIESS DATAA 

The Maine Department of Inland Fisheries and Wildlife (MeDIFW) has published a brief 

classification of Lily Pond in their collection of Maine lake surveys.  Lily Pond was surveyed initially 

in 1952 and the survey description has been revised over the years, most recently in 2001.  MeDIFW 

actively stocks Lily Pond with brook and brown trout.  More information related to this survey and 

the lake fishery is contained in Section 6 of this Report.
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The Maine Department of Marine Resources (MeDMR) was contacted regarding Lily Pond.  They 

did not have any records on file related to Lily Pond, nor any information related to migratory fish 

species prior to the dam’s construction.

22.6 INSPECTIONSS BYY OTHERSS 

Several Inspections of the dam have been performed over the last several decades.  In November 

1997, the dam was inspected by MBP Consulting.  In May 2013, the dam was inspected by the 

Maine Emergency Management Agency (MEMA) Office of Dam Safety.  A follow-up inspection of 

the dam was also performed by MEMA in December 2019.  Each of these reports have been 

provided as Appendices C, D, and E, respectively.  The reports provide valuable insight related to 

the dam’s condition and how it has changed over time.
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SS E CTI ONN  33  
H Y DR OL O GI CC DA T AA 

3.1 INTRODUCTIONN 

Hydrology is the science that encompasses the study of water on the Earth, both above and below 

the ground’s surface.  It is critical to understand the hydrologic conditions at a particular site when 

evaluating infrastructure options, as well as associated effects and impacts.

For the assessment at the Lily Pond Dam we have focused on the surface water hydrology driven by 

rainfall, runoff, and groundwater conditions.  This flow is generally watershed driven and represents 

the flows (both normal and extreme) that will be generated upstream of the dam and will flow into 

Lily Pond and through the dam.  

3.2 WATERSHEDD HYDROLOGYY 

3.2.11 Watershedd Characteristicss 

The dam at Lily Pond has a tributary watershed of approximately 0.23 square miles (145 acres).  Of 

this area, approximately 35 acres (24%) is associated with the water surface of Lily Pond.  There are 

no substantial sand and gravel aquifers mapped in the watershed.  Discharges from the Dam are 

discharged as a stream, which is connected to Mill Pond.  Mill Pond has limited tidal activity, 

specifically during high tides, as it is connected to Northwest Harbor via two large circular culverts 

under Bridge Street.  Northwest Harbor is on the northwest side of Deer Isle and is adjacent to East 

Penobscot Bay.  There are no site-specific flow monitoring stations or data available within the 

watershed for this location.

3.2.22 Mediann Monthlyy Flowss 

If a person were to observe a stream on any given day, it is most probable that they would be 

witnessing the median flow condition (or something similar to the median condition).  Certainly, 

periods of drought or periods of intense rainfall will influence those observations.  However, 

statistically speaking, the median result is the one most likely to be experienced.  These median flow 
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rates are helpful to gauge the “typical” flow conditions at the site.  The median condition for each 

month is provided below in Table 3.1.

TABLE 3.1
ESTIMATED MEDIAN MONTHLY FLOW RATES

Month Median 
Flow (cfs)

January 0.4
February 0.3
March 1.1
April 0.6
May 0.9
June 0.3
July 0.03

August 0.01
September 0.01
October 0.1

November 0.6
December 0.7

Acadia Civil Works utilized regression techniques via the USGS StreamStats webtool to develop 

these flow rates. This methodology follows the equations and procedures established in USGS 

Scientific Investigations Report 2015-5151 to determine monthly flow rates at the crossing location.  

This methodology utilizes a number of stream flow gauging stations located around the state with a 

substantive history of recorded streamflow data to develop predictive equations based upon several 

explanatory variables.  These variables include drainage basin area, areal fraction of the drainage 

basin underlain by sand and gravel aquifers, distance from the coast to the drainage basin centroid, 

mean drainage basin annual precipitation, and mean drainage basin winter precipitation.  

It should be noted that some of the watershed characteristics are outside of the suggested range of 

parameters, and therefore these median monthly conditions have been extrapolated.  Regardless, 

this technique provides a simple and relatively accurate means of understanding normal flow rates 

in the stream throughout the year.  If more accurate base flow estimates are required at this site, 

more advanced hydrologic monitoring of the site will be required.
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33.2.33 Extremee Floww Eventss (USGSS Regression)) 

During heavy rainfall and extreme events, flow discharges at the Lily Pond Dam will be much higher 

than the median conditions.  An extreme event is something that doesn’t happen very often, such as 

a hurricane event or a very heavy rain coupled with melting snow or frozen ground.  The likelihood 

of these rare events is often expressed as a “recurrence interval”, such as the 100-year storm.  

Statistically, the 100-year storm will be equaled or exceeded at least once (and perhaps more than 

once) every 100-years.  Another way of thinking about the recurrence interval is via its probability of 

annual occurrence.  For example, a 100-year event has a 1% probability of occurring in any given 

year.  Similarly, the 2-year event has a 50% chance occurring in any given year, and so on.  The 

estimated extreme flow rates at the Dam are shown below in Table 3.2.

TABLE 3.2
ESTIMATED EXTREME FLOW RATES

USGS REGRESSION TECHNIQUE (SIR 2015-5049)
Recurrence 

Interval 
% Annual 
Probability

Peak
Flow (cfs)

1-year 99% 4
2-year 50% 12
5-year 20% 18
10-year 10% 22
25-year 4% 28
50-year 2% 32
100-year 1% 37
250-year 0.4% 41
500-year 0.2% 49

To determine these extreme flow rates, Acadia Civil Works utilized regression techniques via the 

USGS StreamStats webtool.  This methodology follows the equations and procedures established in 

USGS Scientific Investigations Report 2015-5049.  Similar to the methodology outlined in section 

3.1.2, this methodology utilizes a number of stream flow gauging stations located around the state 

with a substantive history of recorded streamflow data to develop predictive equations based upon 

several explanatory variables.  These variables include drainage basin area, as well as the areal 

fraction of NWI mapped wetland area.  

It should be noted that some of the watershed characteristics are outside of the suggested range of 

parameters, and therefore these extreme flow conditions have been extrapolated.  Regardless, this 
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technique provides a simple and relatively accurate means of understanding the magnitude of flows 

that can be generated during extreme events.

33.2.44 Extremee Floww Eventss (TR-200 Methodology)) 

The Federal Emergency Management Agency (FEMA) has published dam spillway design capacity 

guidelines in their publication “Selecting an Accommodating Inflow Design Floods for Dams” dated 

August 2013 (FEMA P-94).  This document provides detailed information about hydrologic design 

considerations for dam spillways and associated inflow design flood selection.  In Table 2 of Section 

2.3.3 of the document, FEMA prescribes and inflow design flood of the 1,000 year event (0.1% 

annual probability) for dams that are “Significant” hazard structures.  As further discussed in Section 

5.2 of this report, the Lily Pond Dam is classified as a “Significant” hazard structure.   

To evaluate the 1,000 year event (0.1% annual probability), the Soil Conservation Service’s (SCS) 

TR-20 methodology was utilized.  HydroCAD (Version 10.00) computer modeling software was 

used to perform these computations.  This method relies heavily upon detailed watershed 

characteristics and historical rainfall data to model estimated peak discharge at selected recurrence 

intervals.  The information used for these computations and resulting peak flow rates are described 

as follows:

- Watershed Area:  LiDAR topographic data (refer to section 2.3) was obtained from the 

NOAA Data Access Viewer (https://coast.noaa.gov/dataviewer/#/) and imported into 

AutoDesk ReCAP software for processing, prior to being transferred into AutoDesk Map 

software.  Acadia Civil Works performed manual delineation of the overall watershed, as 

well as associated sub-watersheds used in the analysis. 

- Watershed Land Cover:  Orthographic Photos obtained from the Maine Office of GIS 

were imported into AutoDesk Map software, along with associated NRCS soil survey 

boundaries.  The associated landcover and soil type were determined via manual 

delineation by Acadia Civil Works staff to determine appropriate curve number (CN) 

coefficients. 

- Rainfall Data:  Rainfall data utilized for this modeling effort was taken from NOAA Atlas 14, 

point precipitation frequency estimates at the centroid location of the Lily Pond Dam 
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watershed.  NOAA Atlas 14 states that the 24-hour, 1,000-year rainfall total for Lily Pond is 

10.4 inches.

- Lily Pond Storage:  Similar to the delineation of watersheds, the stage-storage (volume-

elevation) relationship for Lily Pond also utilized LiDar topographic data to estimate 

associated pond storage volume relative to water surface elevations.  This data was 

determined utilizing the aforementioned AutoDesk Map software. 

Incorporating the information as described above, the peak flow rates were calculated for the 1,000 

year event (0.1% annual probability) for the inflow to Lily Pond and the discharge at Lily Pond Dam.  

Results are shown below in Table 3.3 for the existing dam condition. 

TABLE 3.3 - LILY POND 
ESTIMATED EXTREME FLOW RATES

SCS TR-20 METHODOLOGY  
Recurrence 

Interval 
% Annual 
Probability

Peak
 Inflow1

( f )

Peak 
Discharge2

1,000-year 0.1% 1,007 cfs 105 cfs
Notes:

1. Inflow represents the peak flow of water into Lily Pond via direct rainfall and overland flow.

2. Discharge represents the peak flow of water over/through the existing dam, which accounts for the 

storage/detention of Lily Pond.  This discharge relationship will change if the existing spillway is 

modified.



SECTION 4



4 - 1         

SS E CTI ONN  44  
H Y DR A UL I CC AN AL YS ISS  

4.1 INTRODUCTIONN 

Hydraulics is an applied science concerned principally with the practical applications of fluids in 

motion.  In this assessment, a computer model was constructed to evaluate the hydraulic 

performance of the existing and proposed infrastructure in a variety of geometric and hydrologic 

conditions.  Additional details regarding the computer model and associated hydraulic modeling 

techniques, as well as associated hydraulic performance results are contained in the following 

sections.

The primary purpose of this hydraulic analysis is to provide recommendations on infrastructure 

improvements at Lily Pond Dam.  While the modeling footprint covers a great extent of the Pond 

and some areas downstream, the ultimate focus of detail is specific to the associated dam 

embankment and spillways.  HydroCAD computer modeling software (version 10.00) was utilized 

in the hydraulic analysis of this project.  

4.2 PONDD LEVELL MANAGEMENTT 

At the time of survey (January 6, 2021), the water level of Lily Pond was 87.3’ (NAVD88).  A beaver 

deceiver with an 18” diameter corrugated HDPE pipe was installed upstream of the concrete outlet 

structure.  The outlet structure itself consists of an approximate two foot (2’) wide concrete spillway 

fitted with a metal gate.  At the time of the survey, the top of the gate was approximately 87.1’ 

(NAVD88).  The gate is also fitted with a threaded rod that allows the gate to be slightly elevated to 

allow for limited discharge under the gate panel.  Based upon conversations with the Island Heritage 

Trust staff, this gate elevation is generally maintained and fixed throughout the year.

Photo 4.1:  Beaver Deceiver at the Outlet of Lily Pond (8/8/2020)  
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On August 8, 2020, the water surface of Lily Pond was approximately three inches (3”) below the 

gate crest (approx. elevation 86.8’).  On June 4, 2021 the water surface of Lily Pond was effectively 

the same elevation as the top of the gate crest (elev. 87.1’), with a subtle discharge over the plate.  

Gate and beaver deceiver conditions appeared to be the same as the conditions during the time of 

survey.

Photo 4.2:  Two Foot (2’) Wide Concrete Spillway Structure with Metal Gate (8/8/2020)  

Considering the median monthly flow rates provided in Section 3 (Table 3.1), it is anticipated that 

Lily Pond will fluctuate between elevation 87.4’ during high base flow months (March) to as low as 

86.4’ during low base flow months (August and September).  During periods of extreme drought, 

pond levels could certainly be lower due to subsurface groundwater seepage through the dam.  

Additionally, water levels during and after extreme rainfall events will also be higher as outlined in 

Section 4.3.

44.3 DAMM SPILLWAYY CAPACITYY 

A dam spillway should be able to convey extreme flow events safely and without the risk of dam 

breach or failure.  During a large storm, the water surface level in the impoundment will be increased 

above normal median conditions, however adequate freeboard should be maintained between the 
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dam crest and the pond water surface level.  Freeboard is defined as the difference between the 

lowest point of the dam crest and the peak water surface elevation during a particular event.  

Generally, at least one foot (1’) of freeboard is required at smaller dam sites (such as Lily Pond).

The following sections describe the Existing Spillway performance during large storm events, as well 

as proposed spillway recommendations.

44.3.1 Existingg Spillwayy Performancee 

Extreme Flow events were presented in Section 3 of this report.  Those flows are reiterated in the 

Table below, as well as key existing hydraulic performance parameters.   

TABLE 4.1
EXISTING POND SPILLWAY PERFORMANCE

Recurrence 
Interval 

% Annual 
Probability

Peak 
Discharge 

(cfs)

Peak Water 
Surface Elevation

(Feet)

Dam Crest 
Elevation 

(Feet)

Freeboard
(Feet)

1-year 99 % 4 87.8’ 88.7’ 0.9’
2-year 50 % 12 88.6’ 88.7’ 0.1’
5-year 20 % 18 88.9’ 88.7’ - 0.2’
10-year 10 % 22 89.0’ 88.7’ - 0.3’
25-year 4 % 28 89.1’ 88.7’ - 0.4’
50-year 2 % 32 89.2’ 88.7’ - 0.5’
100-year 1 % 37 89.2’ 88.7’ - 0.5’
1000-year 0.1 % 105 89.7’ 88.7’ - 1.0’

As shown in Table 4.1, the spillway at the Lily Pond dam is inadequate.  In the 1-year event, there 

is only 0.9 feet of freeboard, which is nearly, but not quite the 1 foot target.  Negative free board 

elevations shown indicate that the dam is overtopping.  Based upon this modeling data, it appears 

that the dam will overtop in the five year event, which has an approximate 20% chance of occurring 

in any given year. 

The Lily Pond dam shows clear signs of overtopping.   The lowest point of the dam crest is located 

adjacent to the dam spillway.  This area has visible evidence of erosion occurring over time and is 

currently being reinforced with sand bags.  Reports from Island Heritage Trust staff indicates that 

this location of the dam has required repair with gravel fill several times in recent history.  These 

anecdotal accounts and visual evidence are in alignment with the modeling results.
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Photo 4.3:  Area of Sandbag Reinforcement of Dam Embankment Erosion  

44.3.2 Proposedd Spillwayy Recommendations

As noted above, a well-performing dam spillway should maintain at least one foot (1’) of freeboard 

during the design storm event (Inflow Design Flood – IDF).  As noted in Section 3.2.4, the IDF 

for the Lily Pond dam is prescribed as the 1,000 year event (0.1% annual probability). 

To improve the performance of the spillway, several adjustments to the Dam spillway design can 

be made, as follows:

- Lower Normal Pond Level:  When the normal pond level is lowered, additional storage 

volume is available for detention within the Pond.

- Raise Dam Embankment:  Similar to lowering the normal pond level, when the dam 

embankment is raised, additional storage is available for detention in the Pond.

- Expand hydraulic capacity of Spillway:  Expanding the capacity of the spillway will increase 

the discharge from the pond during lower pond surface elevations.

Lily Pond generally provides recreational opportunities such as swimming and fishing that benefit 

from higher normal pond levels.  Additionally, the wetlands and habitats around the pond have 
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adapted to the current water level management regime, which may be degraded by reduced pond 

levels.  Considering these factors, lowering normal pond levels was not considered a viable strategy 

to improve the spillway capacity of the dam.   As noted in Section 4.2, the normal pond level 

during higher flow periods (March) is approximately 87.4 feet.  For the purposes of design, an 

elevation of 87.4 feet was utilized as the high normal pool prior to the IDF occurrence.

Several combinations of spillway capacity improvements and dam embankment heights were 

considered at the Lily Pond Dam.  A dam height of approximately 90.7 feet was determined to be 

the highest elevation possible, without making substantive adjustments to the dam footprint, while 

also providing flexibility of spillway placement.  To maintain one foot of freeboard during the IDF, 

the spillway must be widened to approximately ten feet (from the existing two foot width).  It 

should be noted that the bankfull width of the Lily Pond outlet stream is also approximately ten 

feet. 

TABLE 4.2
IMPROVED POND SPILLWAY PERFORMANCE

Recurrence 
Interval 

% Annual 
Probability

Peak 
Discharge 

(cfs)

Peak Water 
Surface Elevation

(Feet)

Dam Crest 
Elevation 

(Feet)

Freeboard
(Feet)

1000-year 0.1 % 95 89.7 90.7’ 1.0’

Table 4.2 presents the performance of the recommended conceptual improvements to dam 

spillway capacity.  This includes raising the dam embankment to a minimum of 90.7 feet, as well as 

widening the existing spillway to approximately 10 feet.  These spillway improvements are further 

discussed for several different concepts in Section 7. 
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SS E CTI ONN  55  
D A MM  C ON DI TI ONN A SS ESS M ENTT 

5.1 INTRODUCTIONN 

The Lily pond dam has been inspected several times in recent years.  These prior inspection reports 

have been provided as Appendices C, D, and E.  Acadia Civil Works reviewed these reports in detail 

and reviewed the dam condition in the field on multiple reconnaissance efforts.  Additionally, Soil 

Metrics was retained to perform subsurface explorations of and adjacent to the dam (refer to 

Appendix B).  This section provides a summary of key dam parameters, as well as a summary of the 

dam condition.  It concludes with recommendations for dam improvement. 

5.2 DAMM CLASSIFICATIONN 

The Lily Pond dam height varies from 5.7 feet to 6.0 feet (existing) and will be approximately 7.7 to 

8.0 feet tall if improved (refer to Section 4.3).  The dam also has an estimated maximum storage 

capacity of 206 acre-feet (existing) and 275 acre-feet if improved (refer to Section 4.3).  These terms 

are defined as follows:

- Height of Dam – Shall mean the vertical distance from the lowest point of the natural ground, 

including any stream channel, along the downstream toe of the dam to the lowest point on 

the crest of the dam.

- Maximum Storage Capacity – The volume of water contained in the impoundment at 

maximum water storage elevation, which may be released upon a breach of the dam.

Based upon these parameters, the Lily Pond Dam is classified as a dam structure in accordance with 

the Maine Revised Statutes Title 37-B “Department of Defense, Veterans and Emergency 

Management” Chapter 24 “Dam Safety.”  Additionally, it is considered a ““small” dam as it has a 

height less than 15 feet and a maximum storage capacity that is less than 1,000 acre-feet.

The Maine Emergency Management Agency Office of Dam Safety has determined that the Lily 

Pond Dam has a ““significant” hazard potential.  The Federal Emergency Management Agency has 

defined a significant hazard dam as one that is not likely to cause a significant loss of human life 

upon failure (dam breach).  However, FEMA further defines a significant hazard dam as one that 

will likely cause significant economic, environmental, and/or lifeline losses.
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If the Lily Pond dam were to breach (fail), there is significant potential that the downstream state 

highway (Route 15) would be overwhelmed and fail.  A local fire fighting water supply is also 

associated with the crossing of the outlet stream and State Route 15.  This state highway is also an 

important emergency access route for the southern portion of the island and the Town of Stonington.  

55.3 EMERGENCYY ACTIONN PLANN 

An Emergency Action Plan (EAP) has been developed for the Lily Pond Dam, dated April 2020 

(refer to Appendix F).  The EAP includes a notification flow chart that includes local and state 

emergency contact numbers; description of emergency conditions requiring an emergency response; 

and a list of recommended procedures for responding to a dam emergency.  It also includes 

inundation maps developed and requirements for personal training programs. 

5.4 DAMM CONDITIONN  

The dam has been noted as being in “poor” condition in prior inspections since at least the year 

2000.  Upon our recent review, Acadia Civil Works agrees with this classification.  This is defined 

as follows:

- Poor Condition:  Through file research and after visual inspection it has been determined 

that deficiencies are recognized that require engineering analysis and/or remedial action.  A 

“Poor” condition is used when uncertainties exist as to critical analysis parameters, which 

identify a potential dam safety deficiency.  Further investigations and studies may be 

necessary.  Significant structural operation and maintenance deficiencies are clearly 

recognized for normal loading conditions.

A summary of significant deficiencies are as follows:

Dam Spillway

- The dam spillway is significantly undersized and does not provide adequate capacity for 

regularly occurring storm events (refer to Section 4.3.1 of this report).

- The existing beaver deceiver further reduces the capacity of the spillway, particularly as it 

collects vegetation and other organic matter that obstructs the spillway opening.
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Photo 5.1:  Woody root intrusion, typical along the majority of the dam 

Right (West) Embankment 

- The area immediately adjacent to the dam spillway structure shows signs of erosion and is 

being reinforced and temporarily stabilized with sand bags.  Based upon anecdotal accounts 

and some visual evidence, this appears to be due to overtopping flow events. 

- Significant woody growth is present along the embankment, as well as substantial root 

intrusion across the section.  

- General erosion is occurring on the upstream embankment of the dam at the normal 

waterline of Lily Pond, due to wave action and hydraulic effects.

Left (East) Embankment 

- There is significant variance associated with the top of dam elevation, which is being 

exacerbated by foot traffic erosion.

- Similar to the right embankment, significant woody growth is present along the embankment, 

as well as substantial root intrusion across the section.  
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- A portion of this embankment is supported by dry laid stonework.  Some erosion of the 

embankment (likely due to overtopping) is occurring and causing loss of soil cover and 

stonework.

- General erosion is occurring on the upstream embankment of the dam at the normal 

waterline of Lily Pond, due to wave action and hydraulic effects.

- Seepage is evident along the downstream toe of the embankment, as well as some limited 

pools of standing water.  This seepage has been evident since at least 2013.

- A significant “boil” of water is evident adjacent to the spillway along the downstream toe of 

the embankment.  Sandbags have been placed around the boil to limit the overall hydraulic 

pressure.  The boil does not appear to be an imminent threat, however this could change 

quickly during a large storm event that may increase hydraulic pressure and trigger a piping 

erosion failure.

Photo 5.2:  Significant hydraulic boil located along the dam toe adjacent to the Spillway 
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55.5 IMPROVEMENTT RECOMMENDATIONSS 

Based upon the dam condition described above, the following actions are recommended:

Immediate: 

- Remove all woody vegetation along the dam embankment and within a distance of fifteen 

feet (15’) from the toe of the dam.  Do not remove the stumps, as this could trigger additional 

“boils” or piping erosion that may destabilize the dam.

- Clear the debris around the beaver deceiver and keep it clear at all times

- Closely monitor the existing “boil” of water adjacent to the dam spillway, as well as any 

observable seepage along the dam toe.  If the “boil” appears to be worsening (i.e. appears to 

be dirty water and/or an increase in flow rate) or if new boils are noticeable, dam failure may 

be imminent and emergency personnel should be notified in accordance with the EAP.

- Closely monitor the dam during and after extreme storm events to observe if dam 

overtopping may occur and if there is a threat to the structural integrity of the dam due to 

overtopping erosion.

- Lower the lake level as much as possible, until permanent improvements can be 

accomplished.

Photo 5.3:  View of left embankment, including foot traffic erosion and root intrusion 
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Permanent Improvements: 

Conceptual engineering improvement options for the dam are discussed further in Section 7 of this 

report.  Refer to this section as well as the plans attached in Appendix G, for additional information 

on the various potential improvement options.  In general, these improvements are intended to 

achieve the following recommendations:

- Prior to performing any of the improvements outlined below, a cofferdam shall be placed 

upstream of the dam so that the work can be performed in the dry and with reduced 

hydraulic pressures. 

- Remove all woody vegetation along the dam embankment and within a distance of fifteen 

feet (15’) from the toe of the dam.  Also be sure to remove any significant stumps.  Stump

voids shall be backfilled with low-permeability material and compacted in accordance with 

the geotechnical engineer’s recommendations (refer to appendix B). 

- A sand filter and toe drain shall be installed along the entire downstream face of the dam in 

accordance with the recommendations of the Geotechnical Report (refer to appendix B).

- Additional low-permeability embankment material shall be placed as fill to raise and widen 

the embankment to slopes and grades as shown on the engineering plans.

- A well-established catch of grasses and/or wild flowers (non-woody stems) shall cover the 

earthen embankment. 

- Stone shall be placed along the upstream face of the dam to limit erosion from wave action 

and hydraulic action associated with the normal pool elevation of Lily Pond.

- Limit foot traffic along the dam crest to avoid associated erosion and loss of vegetation.

- Improve the spillway capacity as outlined in Section 4.3.2 of this report.
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SS E CTI ONN  66  
F I S HH P ASS A GEE  DE S IGNN  CON SI D ERA T ION SS  

6.1 INTRODUCTIONN 

The feasibility of fish passage options is dependent on a variety of factors.  Some of the most critical 

are associated with site-specific existing conditions and the hydrology of the location.  However, there 

are several other considerations, such as specific species of interest, biological capacity, and 

operational requirements which also play a role in selection.

6.2 SPECIESS OFF INTERESTT 

There are many aquatic organisms and fish assemblages that will benefit from improved habitat 

connectivity in Lily Pond and the outlet stream.  However, from a habitat perspective, the river 

herring (particularly alewives) are likely the species with the most to gain and are also likely to 

experience the most significant tangible biological response.  That said, several other species of fish 

also should be considered in the design, such as the rainbow smelt, brook trout and American eel.

Primary Species of Interest
Clockwise from the upper right:  rainbow smelt, American eel, brook trout, alewife

Image Credit: NOAA, USFWS, MeDIFW, Kano Serrano, Jack Hornady, and Duane Raver

The alewife is considered an anadromous fish.  This describes its general life cycle, which includes 

an upstream migration in the spring to freshwater bodies for spawning and incubation, with the adults 

migrating back downstream after reproduction to marine waters where they live the majority of their 

life.   The newly hatched fish emerge in the summer and also migrate downstream to estuaries and 
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salt-water rearing areas over the course of the summer and fall, as they gain in maturity and begin to 

live their life in these marine waters.

The American eel is considered a catadromous fish.  Similar to 

anadromous fish, the American eel migrates from marine to 

freshwaters as part of its life cycle.  However, the primary 

difference is that a catadromous fish reproduces in marine waters 

and lives the majority of its life in freshwater bodies.  As such, it 

is the juvenile eels born in the sea, which migrate upstream in the 

Spring to lakes and freshwaters to live the bulk of their lives.  

It is also important to note that the American eel is likely already 

present in Lily Pond.  The juvenile American eel (also referred 

to as an elver) is somewhat capable of ascending over dams (or 

other traditional obstructions) provided that a rough and damp 

surface exists for them to climb.  Generally under the cover of 

darkness, elvers can be observed during migration periods 

“climbing” up dams or natural ledge features to access upstream 

waters.  While not necessarily efficient, there is the ability for some elver passage at this site, as they 

can climb various damp surfaces.  Once these elvers reach the upstream waters they are able to 

mature and live much of their adult lives before heading back to the sea for reproduction.

Alewife are not known to be present in the Lily Pond system.  It is unclear if there was a historic run, 

however it is clear that the current dam, as well as the downstream culvert at State Route 15, are a 

barrier to passage.  The lack of alewife in the system is likely due to the inability for these fish to 

migrate and reproduce in Lily Pond, since there are ample alewife present in Penobscot Bay.

Brook trout are also notable in this system.  Lily Pond has historically been a good brook trout 

fishery.  However, according to MeDIFW, the fishery declined through the 1990s for a variety of 

reasons, including increased competition from other warm water fish (sun fish).  As such, brown 

trout were introduced in 1999, as they had the potential compete better with the warm water fish.  
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MeDIFW continues to stock both brook trout and brown trout in Lily Pond.  In 2021, MeDIFW 

stocked fifty (50) brown trout (@ 12” each) and 1,100 brook trout (@7” each), which is consistent 

with what has been stocked annually for the prior several years.

While brook trout are more known as a freshwater species, they have also historically been a

common “sea-run” species.  However, sea-run brook trout (aka “salters”) have declined significantly 

across their range in recent decades.  The potential connectivity between Lily Pond and Penobscot 

Bay could provide habitat for sea-run brook trout if connectivity were restored at both Route 15 and 

the Lily Pond Dam.

Rainbow smelt are also an interesting species at this location.  There is a strong population of rainbow 

smelt in Lily Pond, however these are effectively a “landlocked” version of the species which has 

adapted over many centuries similar to manly lakes across the state of Maine.  Of more significant 

restoration interest, is the sea-run variety of rainbow smelt, as they have been listed as a “Species of 

Concern” by the U.S. Federal Government since 2004.  Similar to Alewife, these sea-run rainbow 

smelt are an anadromous species, which seek freshwater systems to spawn.  However, unlike the 

alewife, the rainbow smelt is not a particularly strong swimmer and they are seeking stream habitat 

for reproduction (not lakes or ponds).  As such, the habitat of value for the rainbow smelt is typically 

on the fringes of saltwater along this initial stream reaches just upstream from brackish water.  As 

such, it is unlikely that fish passage restoration at the Lily Pond dam will be meaningful to the smelt.  

However, improvement to the culvert crossing at State Route 15, could provide valuable habitat for 

sea-run smelt as it would provide access to the stream habitat below Lily Pond and adjacent to Mill 

Pond (brackish).

66.3 HARVESTT 

The restoration of alewives is important to the ecology of freshwater, estuarine, and marine 

environments alike.  They are a fundamental part of the food chain, not only as forage for marine

fish (striped bass, tuna, cod), but also for freshwater fish (bass, pike, trout, salmon), birds (osprey, 

eagles, heron, loons), and mammals (racoon, weasel, fisher).  Alewives and other migratory fish tie 

our marine and freshwater habitats together and improve the foundation of both ecosystems.
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In addition to ecological benefits, the alewife is also a resource traditionally utilized by humans.  In 

the 1800s, the bulk of alewife harvests was for human consumption, as they were well preserved in 

salt or smoked.  However, with the advent of refrigeration technologies and a general shift in food 

supplies, the current harvest of alewives is predominantly as bait for the lobster industry.  Hundreds 

of thousands of pounds of river herring are harvested annually, similarly valued in the hundreds of 

thousands of dollars for these annual landings.  

Upon the restoration of river herring in the Lily Pond system, there is potential for future harvest of 

this renewable resource.  As such, fish passage structures to be implemented in this system should 

consider the opportunity and potential for harvest in the future.  

Regulated Commercial Alewife Harvest Operation at a the Webber Pond Fishway (Vassalboro)
Image Credit:  Alewife Harvesters of Maine

In general, fisheries approved for harvest of river herring are allowed to remove approximately sixty 

percent of the of fish which return to spawn at any given location. The remaining forty percent of 

the population pass upstream to spawn to maintain a sustainable population.  Harvested locations 

must pass a minimum of 35-fish per acre of pond habitat and observe returns of 235 fish per acre 
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before the Atlantic States Marine Fisheries Commission (through consultation with Maine DMR)

certifies the population as sustainable.

Commercial harvest season starts when the fish arrive and runs until June 5 of any given year.  

Harvest occurs four days during the week, allowing three days for required escapement. Towns 

coordinate all commercial harvest operations and manage the harvest in cooperation with the Maine 

Department of Marine Resources. The revenue from commercial harvest can be worth in excess of 

$150,000 annually. Towns within the watershed typically share revenue based on an interlocal 

agreement developed among the towns.

66.4 ESCAPEMENTT ANDD PRODUCTIONN 

The word “escapement” is a term used in fisheries management to refer to how many fish are able 

to “escape” premature death and complete their life cycle.  In the context of this analysis at Lily 

Pond, it generally equates to the number of fish that can pass by the dam (via fishways or otherwise)

and access the Pond habitat.

If unrestricted access (full escapement) is provided to alewives in Lily Pond, then there is the 

potential for a significant biological response in their production.  This production is somewhat 

directly related to the available habitat upstream of the dams and accessible by the alewives.  Based 

upon the water surface area of Lily Pond (approx. 35 to 37 acres depending on the precise water 

level), it could produce alewife runs in the range of 8,000 to 15,000 fish annually (based upon 

production rates of 235 per acre and 400 per acre, respectively).

6.5 FISHWAYY STYLEE OPTIONSS 

There are many different types of fish passage options.  When complete removal of a barrier is not 

possible or desired, there are an array of structural options to consider.  These options are primarily 

split into two (2) major categories:  Technical and Nature-like.  There are also many further divisions 

as shown on the following tree of fishway types provided by the U.S. Fish and Wildlife Service.
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66.5.1 Nature-Likee Fishwayss 

Nature-like fishways consist of a family of structures that try to mimic natural stream and river forms, 

while also use “natural” materials like rock, gravel, and logs to provide passage for fish and aquatic 

organisms.  Nature-like fishways can be an attractive option, both aesthetically (as it provides a more 

natural appearance than concrete or aluminum structures), as well as passage efficacy.  Generally, 

nature-like fish passage structures provide a complex hydraulic condition that more closely mimics 

natural stream conditions.  Nature-like fishways also generally require less operation and 

maintenance than technical fishways, which can be an added advantage.  For additional detail and 

technical information, refer to the “Federal Interagency Nature-Like Fishway Passage Design 

Guidelines for Atlantic Coast Diadromous Fishes” dated May 2016, which is a collaboration of 

NOAA, the USGS, and the USFWS.  Design information and nature-like structures considered in 

this report are generally in conformance with that document.
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While there are many benefits to nature-like structures, the drawbacks are generally associated with 

their use at higher head (taller dam) sites.  The slope of nature-like fishways is generally in the range 

of 1 foot vertical for every 20 to 30 foot horizontal.  So, for a dam site that is 10 feet tall, a nature-

like fishway would be in the range of 300 feet long, or likely more as resting areas are incorporated.  

So, at tall dams or high head barrier sites, nature-like fishway become less practical and less 

economically feasible.

Example of a Nature-Like Fishway (Patten Stream in Surry, ME)

When conditions are right, however, nature-like fishways generally provide better passage conditions 

than technical fishways.  They are more open to natural sunlight and generally more like a natural 

stream (compared to a technical fishway).  Nature-like fishways can provide better passage conditions 

to a wider array of aquatic organisms.  They can also provide better efficacy with larger fish 

populations (greater biological capacity).

In the context of the Lily Pond Dam, it’s relatively short height (hydraulic height of approximately 

six feet) makes “nature-like” fishway a feasible consideration.  A nature-like fishway would also 

benefit the American eel, as well as other aquatic organisms that may not swim as strongly as the 

brook trout or alewife.
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Illustration of a Nature-like Rock Ramp Fishway
Image Credit: Paragraphics

66.5.2 Technicall Fishwayss 

As noted above, technical fishways generally may not perform quite as well as nature-like fishways, 

however when properly designed, a technical fishway can provide outstanding efficacy in a smaller 

footprint.  With higher head (taller) dam structures, technical fishways become more feasible and 

cost effective than their nature-like counterparts.

Cross Section of a Non-Volitional Fish Lift (Elevator)
Image Credit:  U.S. Fish and Wildlife Service

The tree diagram of fishway types published by the USFWS (page 6 – 6), shows a series of technical 

fishways that are noted as non-volitional.  These non-volitional fishways include options such as 

trapping and trucking, as well as lifts (elevators) and lock mechanisms.  This study has not considered 
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non-volitional fishway technologies.  This is primarily due to the cost to construct these structures, 

as well as the operation and maintenance intensity that is required to keep non-volitional fishways 

effective.  We anticipate that a volitional fishway will provide cost-effective and more sustainable 

solution at the Lily Pond dam.

The focus of technical fish passage styles most suited to Lily Pond are the baffled chute styles, 

particularly the steeppass and the Denil.  The Each of these styles is generally described below.

The most popular types of chute style fishways in use on the East Coast are Alaska steeppass fishways 

and Denil fishways.  Alaska steeppass fishways are quite effective when used appropriately, however 

they are small and have limited flow capacity, as well as limited biological capacity.  Based upon 

USFWS data, an Alaska Steeppass can provide acceptable passage efficacy for approximately 50,000 

adult river herring annually.  

Example of an Alaska Steeppass fishway installed at a Low-head Concrete Dam
Image Credit:  Sheepscot Fishways

A Denil style chute fishway may also be an appropriate technology to consider.  While the U.S. Fish 

and Wildlife Service rates the biological capacity of a 4’ Denil ladder to be approximately 200,000 

fish annually, there are examples of Denil Ladders in Maine that carry as many as 1,000,000 fish 

annually.  This type of capacity is excessive compared to the anticipated run at Lily Pond, however 
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the Denil style fishway can provide better attraction conditions and efficacy than their Steeppass 

counterparts.  Additionally, it is likely that a two (2) foot wide Denil would be most appropriate at 

Lily Pond, which will have more capacity than a Steepass, but will have significantly reduced capacity 

from its four-foot-wide version. 

Example of a Denil fishway installed with two (2) ladder sections connected by a resting/turning pool

The chute style fishways functionality stems largely from the “baffles” that are placed in the chute.  

The slope, spacing, and dimensions of the baffle create a hydraulic condition that has proven 

effective for river herring and has been in use for nearly a century at various sites in North America.  

Generally, these fishways are broken up into a series of ladders (sloped chute sections with baffles), 

which allow fish to climb vertically.  The individual ladders are generally limited to heights of six (6) 

to eight (8) vertical feet and are sloped are generally sloped (at 1:5 for Steepass and more gently at 

1:8 for a Denil). These baffed chute ladder sections are interconnected with resting pools to allow 

for fish to ascend the chute and rest, before making an attempt at ascending the next section.

As noted above, river herring (blueback herring and alewife) are known to utilize chute style ladders 

effectively.  However they are not effective with American eels.  Provisions for separate eel passes 

may be warranted at either dam site to be utilized in combination with a chute style ladder.  

Additionally, many weaker swimming species (such as rainbow smelt) are not able to utilize these 

fishways.
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66.6 ATTRACTIONN 

In general, fishways will convey only portions of the discharge at a dam site.  There is typically some 

other form of spillway that is also conveying flow.  When fish approach a dam and fishway, they 

must be attracted to the fishway for it to be effective.  For example, if fish are more attracted to the 

discharge from the dam spillway, as opposed to the entrance of the fishway, they may swim about in 

the spillway discharge for days before finding the fishway entrance.  Worse yet, they may never find 

the fishway at all.

Successful fishways must create hydraulic signals strong enough to attract fish to the entrance in the 

presence of competing flows.  Note that the left-hand side of the fishway style tree provided by the 

USFWS (page 6-6), states the three elements of fishway attraction are location, flow, and velocity.  

Each of these elements is described further in the following paragraphs.

If given the choice between a smaller flow or a larger flow, it is likely that a migrating fish would be 

initially more attracted to the larger flow.  In fact, the most attractive flow conditions are when there 

is only one primary flow in the fishway (i.e. no competing flows).  However, this is rarely the case, 

particularly with technical fishways.  

Location and velocity can be further utilized to increase attraction to the fishway.  From a location 

perspective, the fishway entrance should be placed in a location where fish would otherwise be 

attracted.  This attraction could be due to channel geometry other spillway discharges or both.  

Additionally, a restriction at the entrance of the fishway (often times with some level of controlled 

adjustment) can be useful to create a velocity jet.  The increased field of velocity directed in the 

appropriate location can greatly enhance fishway attraction.

For Lily Pond, the fishway entrance should be located as near to the dam spillway discharge as 

possible.  Additionally, the relatively small median monthly flows at the site, including frequent 

rainfall events may be able to be routed entirely within the fishway itself, particularly with the use of 

a nature-like fishway or a Denil fishway.  This routing of the entire discharge within the fishway will 

maximize attraction and overall efficacy.  The Alaska steeppass should still be attractive, but may 

require more careful placement and consideration of the attraction jet.
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SS E CTI ONN  77  
D A MM  I M PRO V EME N TT  C ONC E PTSS  

7.1 INTRODUCTIONN 

Utilizing data and information from each of the prior sections, Acadia Civil Works developed a 

series of conceptual improvements for the Lily Pond Dam.  These improvements include several 

types of fishways, as well as several spillway improvement alternatives.  Each concept is described in 

further detail in the following sections.  Additionally, each concept has been depicted graphically on 

a plan in Appendix G.

It is important to note that each concept below has a different spillway and fishway combination.  

These spillways and fishways can be somewhat interchangeable.  For instance, the open concrete 

spillway depicted on Concept B can be combined with the Steeppass fishway shown on Concept C.  

These concepts have been prepared to illustrate a variety of potential solutions at the site, which will 

be able to inform the next steps in the design direction for the project.

7.2 CONCEPTT AA –– NATURE-LIKEE SPILLWAYY ANDD FISHWAYY 

Concept A reflects a “nature-like” styled, pool and weir channel.  The channel is able to function as 

both the primary dam spillway, as well as a fishway.  The overall slope of the channel is 1 foot vertical 

for every 20 feet horizontal, which is well suited for brook trout and alewife.  American eel would 

also utilize this type of fishway.  The overall bank width of the channel (10’ +/-) is similar to the 

natural stream bankfull width.  This “nature-like” channel is also a fixed geometry, unlike some of 

the other concepts where boards and/or stoplogs are used to make pond water surface adjustments.

As such, Concept A also reflects a 12” diameter ductile iron pipe for fire water supply purposes.  

More information about this fire water solution is provided in Section 8.

From a dam embankment perspective, Concept A depicts dam improvements as outlined in Section 

5.5.  The downstream face of the dam (as shown in cross section ‘X’) depicts the sand/gravel drainage 

filter with a toe drain.  The slope is also reinforced with riprap at a 2H:1V slope.  On the upstream 

face, the slope is more gentle (3H:1V).  At the pond waterline, a boulder bank is shown to prevent 

erosion and also to maximize the vegetation along the embankment.  Note that all trees and brush 
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(woody stems) have been cleared from the dam footprint to at least 15 feet from the embankment

toe.

77.3 CONCEPTT BB –– OPENN CONCRETEE SPILLWAYY WITHH DENILL 

Concept B represents more traditional and structural spillway and fishway structures.  At the center 

of the dam embankment is an open ten foot (10’) wide spillway structure.  In some ways, this spillway 

structure is similar to the existing two foot (2’) wide concrete spillway, however this concept is a 

significantly expanded version.  Wooden stoplogs are located at the spillway crest, which can be used 

to make adjustments to pond water surface levels.  From a firefighting water supply perspective, these 

boards can also function much like the existing metal plate, whereas boards can be pulled to increase 

flow in the stream.  However, a 12” ductile iron pipe with a gate valve has also been provided, similar 

to the other concepts and as described in Section 8.

From a dam embankment perspective, Concept B depicts dam improvements that are very similar 

to Concept A.  The downstream face of the dam (as shown in cross section ‘X’) depicts the 

sand/gravel drainage filter with a toe drain.  The slope is also reinforced with riprap at a 2H:1V slope.  

On the upstream face, the slope is more gentle (3H:1V).  At the pond waterline, a boulder bank is 

shown to prevent erosion and also to maximize the vegetation along the embankment.  Note that all 

trees and brush (woody stems) have been cleared from the dam footprint to at least 15 feet from the 

embankment toe.

Fish passage on this concept has been provided via a separate fishway.  Concept B depicts a two foot 

(2’) wide concrete Denil fishway.  This type of baffled chute will provide adequate passage for alewife 

and brook trout.  However, many other aquatic species may not be able to use this fishway, such as 

the American eel.

7.4 CONCEPTT CC –– PRECASTT CONCRETEE CULVERTT SPILLWAYY WITHH STEEPPASSS 

Concept C has been prepared with the goal of reflecting the least cost option for all improvements.  

As such, the spillway and fishway are all prefabricated structures, which are generally less expensive 

than fabricating onsite.  This includes the use of precast concrete components for the dam spillway 

and culverts, as well as pre-fabricated aluminum fishway segments (steeppass).
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The precast concrete spillway is also an enclosed spillway, where discharge from Lily Pond will spill 

into a vertical tank structure before being discharged through the dam embankment via a concrete 

box culvert.  Due to the enclosed nature of the spillway, it may be susceptible to clogging and 

blockage during the extreme design flood. As such, an open emergency spillway will be required.  

This riprapped emergency spillway channel will rarely be wet, however it exists as a redundant 

spillway and may discharge during some of the larger storm events.

The steeppass fishway is the steepest, smallest, and most turbulent fishway option.  However, this 

type of fishway had demonstrated adequate performance for both alewives and brook trout passage.  

Similar to the Denil (Option B) this type of fishway will not be friendly to all aquatic organisms, 

including the American eel.

Regarding fire water supply, it may be possible to fit the precast concrete spillway with boards to 

allow for pond level adjustments, as well as an ability to increase discharge for fire flows.  That said, 

a 12” ductile iron pipe with a gate valve has also been included, similar to the other concepts.

A notable change to the dam embankment on Concept C, is the upstream face.  It will likely be 

cheaper to riprap the entire upstream face (rather than carefully place boulders along the waterline).  

This is also a very stable and functional option.  Yet, this riprap face will be a significant aesthetic 

factor.  As opposed to a green and natural look (as provided in Concept A and B), the angular stone 

will look somewhat manufactured.

77.5 OPINIONN OFF PROBABLEE CONSTRUCTIONN COSTSS 

An estimate of the probable current cost of construction has been prepared for each option.  These 

costs are outlined in the table below.  Additionally, more detailed estimates for these concepts are 

included in Appendix H.

TABLE 7.1 - CONSTRUCTION COST ESTIMATE SUMMARY
Concept A          

“Nature-Like”
Concept B           

Concrete-Denil
Concept C           

Precast-Steepass
Dam Improvements $ 252,000 $ 323,000 $ 268,000

Fishway Improvements $ 281,000 $ 277,000 $ 72,000
Est.. Constructionn Cost $$ 5333,000 $$ 600,0000 $$ 340,0000 
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SS E CTI ONN  88  
D O WNS TR E AMM  ST RU CT UR EE  ALT ERN AT IV ESS  

8.1 INTRODUCTIONN 

As discussed in Section 5.2, the Lily Pond Dam is classified as a “significant” hazard structure.  Much 

of this classification is due to the infrastructure located at the downstream state highway (Route 15).  

The existing culvert crossing at Route 15 would not be able to handle the associated flow if the dam 

were to fail and a large volume of water was released from Lily Pond.  This would almost certainly 

damage the roadway, as well as the associated fire fighting water supply at that location.

The following paragraphs of this report discuss each of these elements in more detail, as well as 

alternative strategies for improvement.

Fire Water Tank at Outlet of Culvert – Looking upstream with Route 15 in the Background

8.2 ROUTEE 155 STREAMM CROSSINGG 

The stream crossing at Route 15 is a square, dry laid stone culvert structure with an approximate 24”

to 30” span.  At the inlet of the structure (upstream of Route 15) the structure has wingwalls of dry 

laid stone, as well as some sort of stone grade control structure in the channel.  As the culvert crosses 
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Route 15 it ultimately discharges into an aging concrete tank on the downstream side of the culvert.  

This concrete tank is used by the fire department to draw water from the stream for fire fighting 

purposes.  As shown in the photo on the prior page, the tank structure is deteriorating and it 

represents a barrier to fish passage.

Route 15 Culvert Inlet – Looking Downstream

Acadia Civil Works staff has walked the entire length of the stream from Lily Pond to Mill Pond 

and found no other distinct barriers to fish passage.  However, the outlet of Mill Pond is tidal and 

only provides aquatic organism passage during the high portions of the tide cycle.  However, 

anecdotal reports indicate that marine species are crossing through this partial barrier.  As such, the 

only apparent barriers to restoring fish passage to Lily Pond are the dam itself and this crossing at 

Route 15.

Current State and Federal stream crossing regulations will likely someday require that this culvert 

crossing is replaced with a passable structure.  Of particular note are the requirement to provide 

culvert crossing structures that span at least 1.2 times the bank width of the associated stream, as well 

as the provision for a natural stream channel invert (bottomless or buried invert structure).  The 
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bankfull width of the stream system is approximately 10 feet, which would suggest a structure with 

an approximate 12 foot span may someday be constructed at this location.  Based upon our recent 

experience with culvert crossing infrastructure projects, we anticipate the current construction value 

of the crossing improvement is in the range of $350,000 to $500,000.

This stream crossing improvement may be complicated by the existing fire water supply, unless an 

alternative fire water intake can be developed.  These fire water alternatives are discussed further in 

Section 8.3.

Improvement to the crossing infrastructure at Route 15 may also consider the potential breach of 

the dam at Lily Pond.  If the crossing infrastructure is able to convey flow under Route 15 (without 

threatening the traveled way or causing damage to the associated highway infrastructure) it is likely 

that the Lily Pond Dam hazard classification could be reduced from its current “significant” hazard 

status to a “low” hazard status.   However, it remains unclear how large this structure may need to 

become to accommodate the breach.  It is likely that the 12 foot span (to accommodate bankfull 

requirements) may need to increase to 20 or more and could potentially double the construction 

value noted above.  Further study is warranted to make more definitive determinations in this regard.

It should be noted that neither the Town nor the State of Maine have much motivation to increase 

the size of the Route 15 crossing beyond the regulatory requirements (i.e. 12 foot span).  As such, it 

is unlikely that the crossing at Route 15 will be improved to a 20 foot span by either of those entities, 

unless additional separate funding is provided.  As such, it is unlikely that the Lily Pond Dam will 

ever be reduced below its current “significant” hazard without a concerted effort to do so.

88.3 FIREE PROTECTIONN ALTERNATIVESS 

Acadia Civil Works retained the services of Rural Fire Protection to review the current fire water 

supply system and to evaluate alternatives.  The following paragraphs are a summary of this exercise.

8.3.1 Existingg Firee Protectionn Infrastructuree 

The existing fire water supply at Route 15 has been in place for many decades and represents a key 

fire water supply for the area businesses and structures along Route 15 and Main Street.  That said, 
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the current supply does not meet any current form of fire protection standards (NFPA), nor does it 

receive credit from ISO (Insurance Services Office) as a supply that reduces property insurance 

requirements for businesses and residents in the area.  That said, it does represent a semi-practical 

fire water supply which may benefit fire fighting activities, if the supply is available.

In order for the Fire Department to utilize this supply, personnel must first travel up to the Lily 

Pond dam to pull the metal plate that is currently in the concrete spillway.  By pulling this plate, 

discharge from the pond increases as it flows downstream to the Route 15 tank.  However, there are 

times of year, particularly in August and September, when the water level of Lily Pond is at or below 

the bottom of the plate.  So in these circumstances, additional discharge from Lily Pond is not 

available.  Without that added discharge from the Pond, the stream base flow is not adequate to 

serve the pumping operation and the fire department will quickly pump the existing tank and stream 

dry.

During times when Lily Pond is high enough to provide the required discharge, the supply can be 

utilized.  However, there is significant delay in response time associated with the supply.  It can take 

a half hour or more to make the supply available as personnel travels up to the dam, removes the 

plate, and the stream flow eventually increases to the point of usage downstream at the tank.  This 

type of response time is unacceptable from an ISO perspective and could certainly be improved.

The age of the tank is also notable.  The concrete is in poor condition and spalling in several 

locations.  It appears that there have been several attempts to repair the structure over time, including 

the use of masonry blocks, which are now also exposed and spalling.  Overall the structure is 

serviceable, but requires significant repair to remain stable and useful for the years to come.

88.3.2 Firee Departmentt Waterr Supplyy Needss 

Rural Fire Protection staff (Mr. Troy Dare) has coordinated with the local fire department (Mr. 

Brent Morey) to determine the fire water supply needs for this location.  Based upon those 

conversations, it appears that the fire department has two (2) pump trucks that can each pump at a 

rate of 1,250 gallons per minute (2,500 gpm total).  Additionally, this pumping may need to occur 
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for two (2) hours of continuous pumping in the event of a fire.  Considering this duration and 

pumping capacity, an ideal volume of water for this supply is approximately 300,000 gallons.

The 300,000 gallon sizing would be ideal for the current capabilities of the fire department.  

However, ISO would give credit to a system that is able to produce a flow of at least 500 gallons per 

minute for the same 2-hour duration.  While this system (requiring only 60,000 gallons of water 

storage) may provide some ISO benefits, it would not allow the fire department to function at 

maximum capacity.

Overall, the National Fire Protection Association (NFPA) standards for these fire protection systems 

give wide latitude to the Authority Having Jurisdiction (AHJ) to make determinations of the 

appropriate volumes and flow rates required of these fire water supply systems.  While the flows

noted above should be in the current range of sizing, final sizes and designs will need to be 

coordinated and approved by the local AHJ (fire department). 

8.3.3 AAlternativee Waterr Supplyy Concepts

Rural Fire Protection staff (Mr. Troy Dare) coordinated with the fire department (Mr. Brent Morey) 

to find alternative water supply sources on the island.  While there are a few other small ponds and 

sources on the island, none of them were in close enough proximity to this area of Town to be 

usable.  Ultimately, Lily Pond is the only freshwater source in proximity to the Route 15 and Main 

street corridor to provide a similar function to the existing system, which also functions as a relay 

point for trucks to fight fires in other areas on the Island.

Each of the alternatives outlined below, continue to use Lily Pond as the source of fire fighting water, 

however they provide for alternatives that improve the current situation.  Further engineering 

evaluation will be required of any of these concepts prior to moving forward.

Concept A – Direct Pipe Connection to Lily Pond

One of the first concepts discussed is associated with installing hydrant at the current location (Route 

15 stream crossing) with a direct connection to Lily Pond.  This concept involves running a pipe 

generally parallel to the existing stream for approximately 2,500 feet between the hydrant and Lily 
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Pond.  This would provide a near unlimited supply of water (millions of gallons) at the current 

location that is available immediately, and does not rely upon dam operations.

Unfortunately the logistics of running this pipe are challenging.  There is the potential for significant 

environmental impact in trenching and laying pipe along this route.  Additionally, easements to place 

and maintain this pipeline would need to be acquired from many private landowners along the route.  

As such, this option has not been well received in conversation.  However, if the easements could 

be acquired and the tree clearing/environmental impact was tolerable, this pipe could probably be 

constructed for a cost in the range of $500,000 to $650,000. 

Concept B – Underground Tank Storage Adjacent to Route 15

Another option discussed was associated with the placement of large underground storage tanks 

under the roadway and parking area at the current location (Route 15 stream crossing).  By installing 

storage tanks at this location the water would always be immediately available and would not be 

dependent on dam operations at Lily Pond.  The tanks could be filled slowly from the stream during 

periods when the fire water supply is not in use.

The primary drawback of this option is the land available for these tanks.  It is unlikely that a tank

system greater than about 20,000 or 30,000 gallons could be constructed at this location.  This level 

of storage is not enough to meet ISO standards, nor the ideal supply volume, however it could 

provide for a reliable supplement that is ready at all times.  Overall this tank system would require 

easements and coordination with the Maine DOT (in/adjacent to the right of way) and potentially

the adjacent private property owner.  The approximate construction value of this option is $250,000 

to $350,000.

Concept C – Tank Located near the Ball Park off Church Street

To provide a full water supply (in the range of 100,000 to 200,000 gallons), alternative water storage 

tank locations were evaluated.  One location identified was the Ball Field property located at the top 

of the hill (south of the current crossing location) and just north of the Town Office.  An above 

ground tank could be located on this parcel for water storage, while also providing for fire truck 

access.  This location is also more conveniently located to the nearby propane storage facility, which 
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is the most significant fire risk in the area.  Construction of storage tanks on this parcel could cost 

between $500,000 and $800,000 depending on the size of the storage volume desired.

In addition to these tanks, a hydrant could also be installed in the current crossing location, with a 

direct pipe connection to the tanks.  This could be accomplished by running a pipe from the tanks 

and along the side of Route 15 down to the current site (approx. 1,800 feet).  The additional cost of 

running this pipe and installing a hydrant at the Route 15 crossing would be approximately $300,000

to $400,000. 

Concept D – Pump House with Relay to the parcel adjacent to Deer Run Apartments

A fourth concept has been developed that is somewhat different that the others, as this would move 

much of the fire truck activity away from the current location (culvert crossing at Route 15).  For 

Concept D, a pumping relay would be established.  This relay would effectively move fire truck 

traffic into the Deer Run Apartments driveway, which is the closest roadway to the Lily Pond Dam.  

It also has a wide roundabout which would allow for easy access for the fire trucks to enter and 

turnaround to queue for a firewater relay.  Adjacent to the driveway would be a storage reservoir 

(perhaps 10,000 gallons) as well as a control station.  Up at Lily Pond, a small pump house would 

be constructed, which contained a pumping unit that could draw water from Lily Pond and send it 

over to Deer Run.  The Lily Pond Pump House and the tank at Deer Run would be connected by 

a forcemain pipe (between 3” and 6” in diameter).  A sketch of this concept has been provided as 

Appendix I to this report.

In the event of a fire, the tank trucks would be able to go directly to the storage tank on Deer Run 

and begin taking water.  The panel at Deer Run would control the pump equipment at Lily Pond, 

which would engage and relay water from Lily Pond to the tank at Deer Run.  This system would 

maximize the availability of water (millions of gallons) as it would be drawing from the Lily Pond

reservoir.  However, the rate of flow has the potential to be a limiting factor.  A 300gpm or 500gpm 

pump system will be less expensive than a 1,000gpm or 1,500gpm pump system. 

The construction cost of this system is in the magnitude of $200,000 to $300,000 on the lower end 

of the pumping range to as much as $500,000 or more for additional pumping capacity.  It should 
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be noted that a single fire truck can pull water at a rate of approximately 1,250 gpm, however the 

pumping capacity does not necessarily need to match this rate.  During the shuffling of pump trucks, 

there is some down time for the Lily Pond pump station to catch-up as trucks are connected and 

moved through the queue.

This system would also require easements from private properties that would need to be obtained 

and negotiated.  However, much of the pump structure, tanks, and piping could be run in existing 

corridors and cleared areas.  Refer to Appendix I for a schematic sketch of this concept.
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SS E CTI ONN  99  
C ON CL US I ONN 

The Lily Pond Dam is a “significant” hazard structure that is in “poor” condition.  The most 

substantive dam deficiencies include the following:

- Significantly undersized spillway discharge capacity, which has led to regular overtopping of 

the embankment and erosion of the embankment crest requiring frequent repair and 

stabilization with sandbags.

- Overgrown woody vegetation, resulting is significant root intrusion of the earthen 

embankment.

- Piping and seepage through the embankment, as evidenced by the wet toe along the central 

portions of the embankment and the visible boiling of water near the spillway.

- Erosion of the upstream dam face due to wave and hydraulic action from Lily Pond

- Uneven dam crest elevations and erosion of the dam crest due to foot traffic

Overall, the dam requires significant improvements and repair to the earthen embankment section, 

including removal of the vegetation, raising and leveling the embankment with low-permeability 

material, stabilization of the dam faces with stone and riprap, and installation of a sand filter/toe 

drain along the downstream face.  In addition to the embankment improvements, the spillway 

structure requires improvement to handle the inflow design flood (IDF).  The existing 2’ wide 

spillway should be expanded to at least 10 feet, in combination with raising the dam embankment 

crest appropriately.

Through this work, the establishment of fish passage could prove to be a valuable restoration effort.  

Sea run fish species, such as the alewife and American eel could benefit from improved passage, as 

well as providing for increasingly rare sea-run brook trout habitat.  The installation of an appropriate 

nature-like or baffled chute style fishway could function to improve spillway capacity, while also 

providing passage for aquatic organisms.

Construction costs associated with the improvements to the Lily Pond Dam will vary based upon the 

design direction selected by Island Heritage Trust.  On the lower end, the most cost-effective
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approach to just repair to the dam is likely in the range of $300,000.  However as fish passage is 

included or more desirable spillway configurations and embankment features are selected, the 

project cost could increase to $600,000 or more.

The Lily Pond Dam is a “significant” hazard dam in large part due to the state highway (Route 15) 

and the Town’s fire water supply located downstream.  There are many potential benefits to making 

improvements to this infrastructure or relocating it entirely.  Improving the culvert crossing to meet 

modern state and federal regulations would likely expand the structure from its existing dry laid stone 

construction to a modern 12’ span structure with an earthen channel.  An improved crossing would 

be less susceptible to damage in the event of dam breach and it would also allow for aquatic organism 

passage.  

The aforementioned stream crossing improvements are complicated by the fire water supply tank. 

While the existing fire water supply tank does not meet current NFPA or ISO standards, it can 

provide a valuable fire fighting water when functional.  However, the tank is in poor condition and 

requires repair.  There are several options for replacing and/or improving the supply of fire fighting 

water.  These solutions range from as little at $250,000 to as much as $1,000,000 or more depending 

upon the precise functionality and performance desired.  Any of these fire fighting water supply 

solutions will require careful planning with the local fire chief, as well as some level of additional 

easement from adjacent properties.
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1.0 Introduction

Lily Pond is located on Deer Isle, Maine approximately 1500 feet east of State Route 15 as shown on Figure 1. The
pond was formed by construction of a small earthen dam on the western end of the lake. A 1997 inspection
report by MBP Consulting, MBP, (1997) indicated that the National inventory of Dams lists the dam as
constructed in 1948, however, a 1904 USGS topographic map of Deer Isle (Figure 2) clearly shows the dam was in
place at its current size on that survey. Lily Pond and the dam are owned by the Island Heritage Trust and is used
for recreational purposes year round.

Acadia Civil Works is conducting a feasibility study of the dam, including a feasibility study for improvements to
the dam structure, the spillway, possible fish passage improvements, fire water supply concepts and Dam
Reclassification. This geotechnical investigation supports conceptual design options for the embankment dam
and spillway improvements.

2.0 Site Conditions

A recent topographic survey of the dam site prepared by Due North, LLC, shows that the dam is approximately
180 feet long (Figure 3). A small spillway structure is located roughly to the right/center of the dam (from viewer
perspective facing downstream). The dam crest is very narrow, ranging from about 8 to 10 feet at the right side
of the spillway to about 5 feet or less on the left side of the spillway. The maximum height of the dam is about 6
to 8 feet in the location of the spillway. The downstream slopes are steep (1H:1V or steeper) and in some areas
consists of laid up rock that is nearly vertical. Tree growth is prevalent across the entire dam structure. Several
photographs of the dam are provided on Figures 4 and 5. The toe of the dam is wet from the spillway to about
25 to 35 feet from the left abutment. There is one boil immediately downstream from the spillway structure.
This boil has been surrounded by sand bags. The water exiting the boil was clear at the time of the subsurface
investigation. Tree growth is also present immediately beyond the toe of the dam structure.

The sediment level on the upstream slope of the embankment is about 1 to 2 feet +/ below the water surface.
This sediment was likely deposited over the 115 plus years that the dam has been in place.

The spillway structure is a narrow (2.2 foot wide interior) structure constructed out of concrete. Two exterior
gravity walls are supported on a base slab. A center wall connecting the two exterior walls supports stop logs. A
sketch of the spillway, taken from MBP, (1997) shows the rough dimensions (Figure 6). It is not known if there
are any seepage cut off features extending into the earthen embankment from either of the concrete retaining
walls or if there is a cutoff wall beneath the spillway structure.

The inlet to the spillway is controlled with a Beaver DeceiverTM (Figure 7). The Beaver deceiver is a structure
consisting of a wide mesh screen structure extending into the head pond from the spillway entrance, with a large
diameter HDPE pipe penetrating the mesh. The pipe extends several feet into the pond, and the inlet is protected
with another mesh structure. This device prevents beaver dams from being constructed directly at the spillway
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inlet. The spillway flow through the inlet pipe is thereby uninterrupted by beaver activity or other woody debris
that may obstruct the inlet.

2.0 Subsurface Investigation

The subsurface investigation included drilling five borings at locations shown on Figures 3. Three of the borings,
B 1, B 2 and B 3 were drilled immediately downstream from the toe of the embankment dam to the left of the
spillway. The dam crest was too narrow to support the drill rig on this side of the embankment. Borings B4 and B
5 were drilled to the right of the spillway structure.

The subsurface investigation was conducted on April 20, 2021. The borings were drilled by Northern Test Borings
of Gorham, Maine under contract to Soil Metrics, using a track mounted drill rig. The borings were advanced
using standard wash boring techniques and flush joint 4 inch ID casing. Standard Penetration N Values were
obtained continuously for a depth of 10 to 12 feet and at 5 foot intervals thereafter. The total depths of the
borings ranged from 17 feet in Borings B1 through B 4 and 10 feet deep in boring B 5. The borings were tremie
grouted with cement/bentonite grout to the surface. After the grout had settled in the borehole, the top 3 to 4
feet was plugged with bentonite chips.

The borings were logged in the field full time by a representative of Soil Metrics. Logs of the explorations are
included in Appendix A. The logs include a description of the soils encountered, estimated water levels, and an
interpretation of the strata encountered.

Six grain size analyses were conducted on representative samples recovered from the borings. The results are
summarized in Appendix B and described on the boring logs in Appendix A.

3.0 Subsurface Conditions

Interpretive subsurface profiles have been developed along four cross sections of the embankment dam shown
on Figure 8. The indicated stratification is based on the result of the explorations, visual observations of the
embankments and assumptions on the likely dam construction techniques that were employed to construct the
100 + year old embankment in that time period.

3.1 Embankment Dam Stratigraphy:

Two of the borings, B 4 and B 5 were drilled through a portion of the embankments. The other three borings
were drilled just beyond the toe of the embankment section to the left of the spillway. A description of the
subsurface conditions is shown on Figure 8 for the embankments is summarized as follows:
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Downstream Rockfill: Rockfill and laid up stonework is evident over much of the downstream slope on the
majority of the embankment section left of the spillway. These stones were likely placed during construction
as the first element and added to as the embankment height increased.

Embankment Core Material: Following an initial lift of stones, soil material was placed behind the stones to
form the core of the embankment. While borings were not drilled on the left side of the structure, the
borings drilled on the right side indicate that this soil material was a silty fine to coarse sand. The grain size
analyses provided in Appendix B and soils descriptions from the logs indicate this was likely native glacial till
soil. The soil was likely placed in lifts as the embankment became higher, with progressive lifts of
stone/rockfill on the downstream slope. The core soil material is likely to be loose in consistency because
modern compaction techniques were not available during that period. It is also likely that the fine grained
core material was placed directly adjacent to the downstream stonework which would have large open voids.
Over the years as seepage passed through the embankment, some of this original material has likely washed
through the large voids in the stonework. Modern dam constructions techniques would include a filter soil
between the large stone and the finer grained “Core “material, thereby preventing the core material from
piping through the embankment.

Upstream Slope: It is likely that some form of riprap was placed on the upstream slope to prevent erosion of
the soil from wave action. While this would have been a typical construction technique during that period,
the size of the stones may have been relatively small and in some areas have apparently been dislodged. It is
also likely that additional riprap may have been placed on the upstream slope during periodic repairs.

Upstream Silt/Organic Deposition. The upstream slope has obviously been covered due to silt and or seasonal
sand and silt deposition over the 100 year period. This silt material is likely fine grained and may also contain
layers of organic material primarily in the form of leaves. This fine grained deposition will have a relatively
low permeability and has likely reduced seepage through the embankment over much of the embankment
alignment.

Embankment Foundation: The embankment foundation soil is classified as a fine to coarse silty sand with
smaller amounts of fine to coarse gravel and occasional cobbles and boulders. This foundation stratum is
classified as a native glacial till. All of the borings were extended into this stratum to depths up to 17 feet
below ground surface. Standard Penetration Test (SPT) samples were driven continuously with N values
ranging from 9 to 20 blows per foot. Based on these N values, the Native glacial till is considered medium
dense in consistency.

Seepage Conditions: The downstream toe of the embankment on the left side of the spillway was saturated
at the ground surface for the entire alignment except the furthest 25 to 35 feet closest to the left abutment
where the embankment and existing ground surface rises. There did not appear to be any seepage exiting
the downstream toe of the embankment slope through the exposed rockfill. The absence of seepage on the
downstream face could be seasonally related, or a year round condition. The seepage observed at the ground
surface is likely exiting right at the intersection of the embankment and the native ground, or it is upward
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flow from the native ground as depicted on the cross sections. It appears though that the upstream silt
deposition has contributed to reducing the seepage quantity on this left side of the spillway.

There was no seepage noted on the embankment on the right side of the spillway. The embankment in this
side is much wider, and the water level in the borings was a few feet below the ground surface. The largest
area of concentrated seepage is occurring at the spillway. One boil is evident on the left side of the spillway
where sand bags have been placed to contain the boil. There was no movement of fines from this boil at the
time of the field investigation. The active seepage at the spillway is likely occurring at the interface of the
concrete foundation abutment walls and possibly below the base slab.

4.0 Conceptual Design Modifications.

The embankment and spillway, in its present condition is serviceable, however it is generally in poor condition. It
is understood that the existing spillway structure is likely undersized which could lead to overtopping. The top
crest height may also be low in some portions of the embankment. The tree growth in the embankment is a
possible source for future seepage paths which could lead to piping failures.

A series of conceptual options have been developed for upgrade the existing embankment structure to current
design standards. Options for seepage cutoff concepts for the spillway structures are also presented. The
concepts are provided on Figures 9 and 10 and discussed as follows:

4.1 Embankment Repairs:

A conceptual design sketch for embankment repairs is shown on Figure 9. The repairs would involve the
following:

a. Cofferdam: Placement of a bulk bag cofferdam on the upstream side of the embankment to lower the
water table in front of the upstream slope and reduce seepage coming from the dam/native foundation
soil interface and upward from the dam foundation. This is a general recommendation for construction so
that the work can be performed in case concentrated seepage is encountered during the repair elements
discussed below. The cofferdam would be removed following construction.

b. Removal of trees and their root systems. The trees should be cut and the major root ball/system
removed. This will undoubtedly result in some dislodging of some of the foundation stones on the
upstream and downstream slopes. Backfilling of the tree removal areas depends on the location where
the trees and roots are removed. Trees removed from the upstream slope should be backfilled with low
permeable soil, such as the native glacial till soils. Trees removed from the downstream slope should be
backfilled with a widely graded gravel material so that seepage through the embankment can freely drain.

c. Grub downstream toe of embankment. The downstream toe of the embankment out from the
embankment slope should be grubbed to remove all organics down to mineral soil.
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d. Sand Filter: Place a sand filter blanket on the downstream toe of the grubbed surface and downstream
slope of the embankment. The filter thickness is intended to capture embankment and foundation
seepage.

e. Toe Drain: Install a perforated drain along the toe of the embankment to collect seepage from the filter
blanket and convey it to the stream downstream of the spillway structure. The drain will consist of a
perforated pipe surrounded in filter stone and filter sand.

f. Embankment Fill: Place additional embankment fill on top of the filter soil and grade the slope to a
minimum 2.5H:1V side slope.

g. Loam and Seed: Seed and loam disturbed downstream slope.
h. Dam Crest Fill: Place additional fill on dam crest to raise to minimum crest height based on hydraulic

studies. The top surface can consist of crushed gravel or stone dust for walking paths.
i. Upstream Riprap: Place additional riprap on upstream slope to prevent scour from wave action.

4.2 Spillway Repair Options related to Seepage Control

While there are a number of options available to increase the spillway capacity, the need for some element of
seepage cutoff beneath and along the sides of any spillway structure will need to be incorporated. The
foundations soils consist of glacial till. The most straightforward element to incorporate seepage cutoff below
and around a spillway structure would be with sheetpiles. A few simple concepts for incorporating sheetpiles into
the design are depicted on Figure 10.
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Boring Logs



Project: Lily Pond Dam
Location: Deer Island, Maine Boring:
Client: Acadia Civil Works File No.:

Lisbon, Maine
Contractor: Drilling Method: Wash Boring  
Operator: Bore Hole ID/OD: 4.0/4.5  

Logged By: Auger ID/OD: NA  
Checked By: Sampler: Std Split Spoon-24 inches  
Date Start/Finish: 4/20/2021 Hammer Wt./ Fall:2 140# / 30 inches (Automatic Hammer)  
Boring Location: Water Level4: At surface  
Ground Elev.1: 85.7
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Bottom of Exploration at 17.0 ft.

Piezometer 
Details:

No Piezometer

Stratification lines represent approximate boundaries between soil types, transitions may be gradual.  Water level readings have been made at times and under conditions 
stated.  Fluctuations of groundwater may occur due to other factors than those present at the time measurements were made.

1.  Reference elevations were interpolated from topographic plan of site by Due North, LLC dated January 20, 2021.
2.  SPT Samples driven with a automatic hammer, 140 lb hammer, 30 inch drop, AW rods, Split spoon OD=1-3/8 inch, ID = 1-1/2 inch.  
3.  Uncorrected blow count.
4.  Water level estimated from soil moisture and is approximate.

Notes

Definitions:
S = Split Spoon Sample
U = Thin Wall Tube Sample
R = Rock Core Sample
V =  Insitu Vane Shear Test
qp = Unconfined Compressive Strength (psf)
woh = weight of 140 lb. hammer
wor = weight of rods
mc = Water Content, percent
oc = Organic Content, percent
f.c. = Fines Content (% passing # 200 sieve)

S1: 0 - 1.0: Organics.
1.0 - 2.0: Brown silty fine to coarse SAND, trace coarse gravel.  Saturated, loose, root 
hairs.

S3:   Similar to S-2, Brown, medium dense, saturated.(Native Glacial Till.) 

S4:  Similar to S3, Gray, saturated, loose, (Native Glacial Till.) 

S5:  Similar to S4, medium dense, saturated, (Native Glacial Till) 

Drove casing to 5.8 ft, cleaned out 
and cored to 7.5 ft.  Cored cobble.  

See Grain size analysis for S1

S2:  Similar to S-1,  1 to 2 ft. Brown with black spots medium dense.  Native glacial 
till. 

R1:   Cored cobble recovered 5 inches



Project: Lily Pond Dam
Location: Deer Island, Maine Boring:
Client: Acadia Civil Works File No.:

Lisbon, Maine
Contractor: Drilling Method: Wash Boring  
Operator: Bore Hole ID/OD: 4.0/4.5  

Logged By: Auger ID/OD: NA  
Checked By: Sampler: Std Split Spoon-24 inches  
Date Start/Finish: 4/20/2021 Hammer Wt./ Fall:2 140# / 30 inches (Automatic Hammer  
Boring Location: Water Level4: At Ground Surface  
Ground Elev.1: 84.1
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Details

Stratification lines represent approximate boundaries between soil types, transitions may be gradual.  Water level readings have been made at times and under conditions 
stated.  Fluctuations of groundwater may occur due to other factors than those present at the time measurements were made.

Notes

Definitions:
S = Split Spoon Sample
U = Thin Wall Tube Sample
R = Rock Core Sample
V =  Insitu Vane Shear Test
qp = Unconfined Compressive Strength (psf)
woh = weight of 140 lb. hammer
wor = weight of rods
mc = Water Content, percent
oc = Organic Content, percent
f.c. = Fines Content (% passing # 200 sieve)

S1: Top 1.0 ft brown organic silt.  1.0 to 2.0 ft: Gray/Brown mottled silty fine to coarse 
SAND, little fine gravel, saturated, loose. 

S2: Similar to S1, dense, saturated. (Native Glacial Till)

S5: Similar to S-2 with fine silty sand layer at 8-9 feet. medium dense, saturated. (Native 
Glacial Till). .

S7:  Similar to S2, saturated. Dense (Native Glacial Till)

See Grain size analysis for S1

S3: Similar to S2,  Brown, and loose.  (Native Glacial Till)

S4: Similar to S2, except gray and loose. Saturated. 

S6: No Recovery, pushed large gravel.  

1.  Reference elevations were interpolated from topographic plan of site by Due North, LLC dated January 20, 2021.
2.  SPT Samples driven with a automatic hammer, 140 lb hammer, 30 inch drop, AW rods, Split spoon OD=1-3/8 inch, ID = 1-1/2 inch.  
3.  Uncorrected blow count.
4.  Water level estimated from soil moisture and is approximate.



Project: Lily Pond Dam
Location: Deer Island, Maine Boring:
Client: Acadia Civil Works File No.:

Lisbon, Maine
Contractor: Drilling Method: Wash Boring  
Operator: Bore Hole ID/OD: 4.0/4.5  

Logged By: Auger ID/OD: NA  
Checked By: Sampler: Std Split Spoon-24 inches  
Date Start/Finish: 4/20/2021 Hammer Wt./ Fall:2 140# / 30 inches (Automatic Hammer  
Boring Location: Water Level4: At Ground Surface  
Ground Elev.1: 82.4
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10 72.4

S6 24/24 10.0 - 12.0 6 7 6 7 13 SM
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Details

Stratification lines represent approximate boundaries between soil types, transitions may be gradual.  Water level readings have been made at times and under conditions 
stated.  Fluctuations of groundwater may occur due to other factors than those present at the time measurements were made.

Notes

Definitions:
S = Split Spoon Sample
U = Thin Wall Tube Sample
R = Rock Core Sample
V =  Insitu Vane Shear Test
qp = Unconfined Compressive Strength (psf)
woh = weight of 140 lb. hammer
wor = weight of rods
mc = Water Content, percent
oc = Organic Content, percent
f.c. = Fines Content (% passing # 200 sieve)

S1: Top 1.0 ft brown organic silt.  1.0 to 2.0 ft: Gray/Brown mottledsilty SAND.  
Glacial till.

S2: Gray silty fine to coarse SAND, widely graded, loose, saturated. (Native Glacial 
Till)

S5: Gray fine to coarse silty SAND, trace fine gravel, medium dense, saturated. (Native 
Glacial Till),

S7:  Similar to S5, saturated, loose.

See Grain size analysis for S5

S3: Similar to S2, Gray, (Native Glacial Till).

S4: Similar to S3. (Native Glacial Till).

See Grain size analysis for S2

1.  Reference elevations were interpolated from topographic plan of site by Due North, LLC dated January 20, 2021.
2.  SPT Samples driven with a automatic hammer, 140 lb hammer, 30 inch drop, AW rods, Split spoon OD=1-3/8 inch, ID = 1-1/2 inch.  
3.  Uncorrected blow count.
4.  Water level estimated from soil moisture and is approximate.

S6: Similar to S5. (Native Glacial Till).



Project: Lily Pond Dam
Location: Deer Island, Maine Boring:
Client: Acadia Civil Works File No.:

Lisbon, Maine
Contractor: Drilling Method: Wash Boring  
Operator: Bore Hole ID/OD: 4.0/4.5  

Logged By: Auger ID/OD: NA  
Checked By: Sampler: Std Split Spoon-24 inches  
Date Start/Finish: 4/20/2021 Hammer Wt./ Fall:2 140# / 30 inches (Automatic Hammer)  
Boring Location: Water Level4: ~ 3 to 4 ft  
Ground Elev.1: 88.30
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Details

Stratification lines represent approximate boundaries between soil types, transitions may be gradual.  Water level readings have been made at times and under conditions 
stated.  Fluctuations of groundwater may occur due to other factors than those present at the time measurements were made.

Notes

Definitions:
S = Split Spoon Sample
U = Thin Wall Tube Sample
R = Rock Core Sample
V =  Insitu Vane Shear Test
qp = Unconfined Compressive Strength (psf)
woh = weight of 140 lb. hammer
wor = weight of rods
mc = Water Content, percent
oc = Organic Content, percent
f.c. = Fines Content (% passing # 200 sieve)

S1: Top 0.2 ft brown organic silt.  0.2 to 2.0 ft: fine to medium fineSAND, moist, (Fill).

S2: Light Brown mottled fine to medium sandy SILT or silty Sand. Moist, dense 
with root hairs. (Fill).

S5: Similar to S-3, dense, saturated.  (Native Glacial Till).

S7:  Similar to S3, moist,  dense, (Native Glacial Till) 

See Grain size analysis for S3
S3: Top 1.0 foot similar to S2 - (Fill)
Bottom 1.0 foot:  Brown fine to coarse silty SAND, little fine gravel, medium dense, 
Bottom saturated. (Native Glacial Till).

S4: Similar to S3, except dense, saturated.  (Native Glacial Till).

S6: Similar to S3, dense, saturated. (Native Glacial Till). 

1.  Reference elevations were interpolated from topographic plan of site by Due North, LLC dated January 20, 2021.
2.  SPT Samples driven with a automatic hammer, 140 lb hammer, 30 inch drop, AW rods, Split spoon OD=1-3/8 inch, ID = 1-1/2 inch.  
3.  Uncorrected blow count.
4.  Water level estimated from soil moisture and is approximate.



Project: Lily Pond Dam
Location: Deer Island, Maine Boring:
Client: Acadia Civil Works File No.:

Lisbon, Maine
Contractor: Drilling Method: Wash Boring  
Operator: Bore Hole ID/OD: 4.0/4.5  

Logged By: Auger ID/OD: NA  
Checked By: Sampler: Std Split Spoon-24 inches  
Date Start/Finish: 4/20/2021 Hammer Wt./ Fall:2 140# / 30 inches (Automatic Hammer  
Boring Location: Water Level4: ~ 5 ft.  
Ground Elev.1: 90.4
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15 75.4
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Details

Bottom of Explotation at 10.0 feet

Stratification lines represent approximate boundaries between soil types, transitions may be gradual.  Water level readings have been made at times and under conditions 
stated.  Fluctuations of groundwater may occur due to other factors than those present at the time measurements were made.

Notes

Definitions:
S = Split Spoon Sample
U = Thin Wall Tube Sample
R = Rock Core Sample
V =  Insitu Vane Shear Test
qp = Unconfined Compressive Strength (psf)
woh = weight of 140 lb. hammer
wor = weight of rods
mc = Water Content, percent
oc = Organic Content, percent
f.c. = Fines Content (% passing # 200 sieve)

S1: Top 1.0 ft brown organic silt.  1.0 to 2.0 ft: Gray/Brown mottled sandy silt/silty 
Sand.  Glacial till fill).

S2: Similar to S1 1.0 to 2.0 ft: . (Fill), moist. 

S5: Similar to S-3 

See Grain size analysis for S3
S3: Top 1.0 ft: Similar to S2 (Fill)
Bottom 1.0 ft: Brown fine to coarse sandy SILT), saturated, medium dense. (Native 
Glacial till at 5 feet). 

S4: Similar to S3.

1.  Reference elevations were interpolated from topographic plan of site by Due North, LLC dated January 20, 2021.
2.  SPT Samples driven with a automatic hammer, 140 lb hammer, 30 inch drop, AW rods, Split spoon OD=1-3/8 inch, ID = 1-1/2 inch.  
3.  Uncorrected blow count.
4.  Water level estimated from soil moisture and is approximate.
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Laboratory Testing
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Particle Size Distribution

Date Date Date
7/26/21 8/2/21 8/2/21

Particle Size Distribution Job No.: 172-04
Client: Acadia Civil

Site Name Lily Pond Client Project No.: NA
Boring/Test Pit No: B2

Site Location Deer Isle, Maine Sample No: S1
Depth: 0-2 ft

Test Method AASHTO 311 Sample Type: Jar
KeyLabID: 0

Sieving Sample Proportions % Dry Mass
Particle Size % Passing Very Coarse > 75 mm 0.0

mm
100 100.0 Coarse Gravel 75 mm - 19 mm

0.075 100.0
50 100.0 Fine Gravel 19 mm - 4.75 mm

14.337.5 100.0
25 100.0

Coarse Sand 4.75 to 2.0 mm 11.019 100.0
12.5 96.3

Medium Sand 2.0 to 0.435 mm 22.09.5 93.6
4.75 85.7

Fine Sand: 0.425 to 0.075 mm 21.32 74.7
0.85 63.7

Fines: <0.075 mm 31.30.425 52.7

0.106 34.1 Brown Silty fine to coarse SAND,little Gravel (SM)
0.075 31.3

0.25 43.7
0.15 37.5 Soil Classification

Moisture Content: 18.6

Tested by Checked by Approved by Figure No.
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Particle Size Distribution

Date Date Date
7/26/21 8/2/21 8/2/21

Particle Size Distribution Job No.: 172-04
Client: Acadia Civil

Site Name Lily Pond Client Project No.: NA
Boring/Test Pit No: B3

Site Location Deer Isle, Maine Sample No: S2
Depth: 2-4 ft

Test Method AASHTO 311 Sample Type: Jar
KeyLabID: 0

Sieving Sample Proportions % Dry Mass
Particle Size % Passing Very Coarse > 75 mm 0.0

mm
100 100.0 Coarse Gravel 75 mm - 19 mm

0.075 100.0
50 100.0 Fine Gravel 19 mm - 4.75 mm

11.237.5 100.0
25 100.0

Coarse Sand 4.75 to 2.0 mm 7.919 100.0
12.5 100.0

Medium Sand 2.0 to 0.435 mm 16.49.5 95.4
4.75 88.8

Fine Sand: 0.425 to 0.075 mm 17.12 80.9
0.85 72.5

Fines: <0.075 mm 47.30.425 64.4

0.106 50.2 Brown Silty fine to coarse SAND, trace fine gravel (SM)
0.075 47.3

0.25 58.3
0.15 53.4 Soil Classification

Moisture Content (%): 14.0

Tested by Checked by Approved by Figure No.
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Particle Size Distribution

Date Date Date
7/26/21 8/2/21 8/2/21

Particle Size Distribution Job No.: 172-04
Client: Acadia Civil

Site Name Lily Pond Client Project No.: NA
Boring/Test Pit No: B3

Site Location Deer Isle, Maine Sample No: S5
Depth: 8-10 ft

Test Method AASHTO 311 Sample Type: Jar
KeyLabID: 0

Sieving Sample Proportions % Dry Mass
Particle Size % Passing Very Coarse > 75 mm 0.0

mm
100 100.0 Coarse Gravel 75 mm - 19 mm

0.075 100.0
50 100.0 Fine Gravel 19 mm - 4.75 mm

13.137.5 100.0
25 100.0

Coarse Sand 4.75 to 2.0 mm 7.219 100.0
12.5 93.5

Medium Sand 2.0 to 0.435 mm 14.79.5 91.2
4.75 86.9

Fine Sand: 0.425 to 0.075 mm 16.62 79.7
0.85 72.2

Fines: <0.075 mm 48.40.425 65.1

0.106 51.3 Gray silty fine to coarse SAND, little fine gravel (SM)
0.075 48.4

0.25 59.5
0.15 54.5 Soil Classification

Moisture Content: 11.0

Tested by Checked by Approved by Figure No.
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Particle Size Distribution

Date Date Date
7/26/21 8/2/21 8/2/21

Particle Size Distribution Job No.: 172-04
Client: Acadia Civil

Site Name Lily Pond Client Project No.: NA
Boring/Test Pit No: B4

Site Location Deer Isle, Maine Sample No: S3
Depth: 4-6 ft

Test Method AASHTO 311 Sample Type: Jar
KeyLabID: 0

Sieving Sample Proportions % Dry Mass
Particle Size % Passing Very Coarse > 75 mm 0.0

mm
100 100.0 Coarse Gravel 75 mm - 19 mm

0.075 100.0
50 100.0 Fine Gravel 19 mm - 4.75 mm

6.237.5 100.0
25 100.0

Coarse Sand 4.75 to 2.0 mm 7.719 100.0
12.5 97.2

Medium Sand 2.0 to 0.435 mm 19.79.5 96.8
4.75 93.8

Fine Sand: 0.425 to 0.075 mm 19.32 86.1
0.85 75.7

Fines: <0.075 mm 47.10.425 66.4

0.106 50.4 Brown silty fine to coarse SAND, trace fine gravel (SM)
0.075 47.1

0.25 59.8
0.15 54.1 Soil Classification

Moisture Content: 15.4

Tested by Checked by Approved by Figure No.
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Particle Size Distribution

Date Date Date
7/26/21 8/2/21 8/2/21

Particle Size Distribution Job No.: 172-04
Client: Acadia Civil

Site Name Lily Pond Client Project No.: NA
Boring/Test Pit No: B5

Site Location Deer Isle, Maine Sample No: S3
Depth: 4-6 ft

Test Method AASHTO 311 Sample Type: Jar
KeyLabID: 0

Sieving Sample Proportions % Dry Mass
Particle Size % Passing Very Coarse > 75 mm 0.0

mm
100 100.0 Coarse Gravel 75 mm - 19 mm

0.075 100.0
50 100.0 Fine Gravel 19 mm - 4.75 mm

2.137.5 100.0
25 100.0

Coarse Sand 4.75 to 2.0 mm 3.419 100.0
12.5 100.0

Medium Sand 2.0 to 0.435 mm 14.89.5 99.3
4.75 97.9

Fine Sand: 0.425 to 0.075 mm 23.22 94.5
0.85 88.6

Fines: <0.075 mm 56.40.425 79.7

0.106 59.6 Brown medium to fine sandy SILT, trace coarse sand and 
fine gravel (ML)0.075 56.4

0.25 71.3
0.15 63.9 Soil Classification

Moisture Content: 16.5

Tested by Checked by Approved by Figure No.
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From: Skelley, John
To: twurglitz@islandheritagetrust.org
Cc: pmiller@islandheritagetrust.org; Ayotte, Tara; Manzi, Andrew; Mallory, Steven
Subject: RE: Lily Pond Dam Issues
Date: Friday, December 20, 2019 10:27:33 AM
Attachments: Lily Pond Report - 2013.pdf

Vegetation on Left Embankment.JPG
Seepage Path to Spillway Outlet.JPG
Left Embankment.JPG
Beaver Deceiver Vegetation.JPG
Erosion on Left Embankment.JPG

Hi Tenley,
 
It was great to meet out in Deer Isle this past Wednesday 12/18 to partially inspect the Lily Pond
Dam, a significant hazard dam as classified by MEMA.  As you had alerted our office earlier this
week, the spillway of the dam wasn’t able to pass the flow from the rain event over the weekend,
and the Pond was draining around the concrete spillway section.  Please keep in mind that the
following notes are not indicative of a formal inspection; a formal inspection will be performed in the
spring of 2020 when ground cover and weather permits.  Attached is an inspection email from my
predecessor detailing his inspection back in 2013. Please let me know if you have any questions or
need any more info.
 
Notes:

The day was intermittent clouds and sun with a slight breeze, temps around 25F
Light snow cover on the ground around the dam, and on top of the dam; approximately 2-3
inches in some places.
The pond appears to still be at a high level from the recent rain event, freeboard averaged
from approximately 0.75’ to 2 feet along top of dam.
Present:  J. Skelley, A. Manzi, T. Wurglitz
Findings:

Spillway
All immediate flow being diverted around the spillway opening had stopped, but
the ground alongside the spillway outlet was still saturated
The concrete appeared to be in fair condition
It appears that the left concrete spillway wall (looking downstream from the top
of the dam) may be rotating inward toward the spillway channel
It appears the spillway is fairly undersized, but a hydraulic analysis will need to
be done in order to confirm
One stop log had been raised to the “open position”
A “Beaver Deceiver” was apparently just installed near the spillway this past year

Pond plants, sticks, and reeds have accumulated around the device
fencing, and may be restricting drainage flow out of the spillway.

Right Embankment (looking downstream from top of dam spillway outlet)
No major issues could be seen due to snow cover, but the height of the dam
appeared to only provide around a foot or so of freeboard (extra capacity to
store water in relation to the top of dam elevation and the current water
elevation)

Left Embankment (looking downstream from top of dam spillway outlet)



The top of dam elevation varied significantly along this embankment section,
probably due to historical overtopping and footpath traffic
The embankment itself varies in width.  No exact measurements were taken, but
the width of embankment near the spillway is estimated to be about 10 feet, but
in other sections, particularly around the middle of the embankment, the width
is estimated to be only about 5-6 feet.

The width of the dam is important because the weight associated with the
material in the dam helps resists the overturning and sliding forces that
the water puts on the dam.  Less material means less resistance, which
means high chance of failure

There seems to be erosion in the top of the embankment causing loss of
stonework (sliding down to the drainage swale below) or loss of soil cover
There is a drainage swale at the toe of the dam that directs runoff from the hill
next to the dam into the downstream spillway channel

This appears to be natural
At the time of inspection, the ground was still wet and standing water was
present.  The storm had ended about 3 days prior to the inspection, so
any runoff should have ceased at that time.  There could also be pools of
standing water as well.
Given the time delay between the storm and there still being water
present at the toe of the dam, this is indicative of seepage through the
dam.  This is further reinforced by seeing what appears to be iron bacteria
in the water (usually a result of groundwater interacting with minerals in
the soil).
This seepage was noted by my predecessor all the way back in 2013

Remedial actions detailed in this report include reducing the water
level in the pond to relieve the dam of hydraulic pressure (we
discussed this actually, but at the time I did not know the history of
the dam)

Other actions include hiring an engineer to assess the dam
and recommend actions to improve the safety of the dam
Remove vegetation from the embankments
Clear vegetation and maintain clear flow paths around the
spillway

There are a number of trees and shrubs within both embankment confines
Recommendations:  As discussed on-site please look into the following remedial actions-

Immediate:
Research and hire a qualified engineer to assess the dam and recommend
courses of further remedial action
Remove vegetation on the embankments, including stumps where applicable
(should be done under the direction of a licensed professional engineer and
removing stumps within the embankment can cause instability and a proper fix
to the embankment will need to be done after the stumps are removed)
Clear the spillway structure of debris around the Beaver Deceiver and keep the
structure clear



Potentially sandbag the outlet structure and raise low points in the top of the
dam to create more freeboard in the event of high water
Discuss with the fire chief on the island with the potential of lowering the pond
even further while still having the water access for fire-fighting demand.

We had discussed this on site and I wasn’t sure what the probability of it
happening was, but after reading past inspection notes on the dam (noted
as “poor” all the way back in the early 2000s) it would be prudent to
lower the lake level as much as possible until further notice

Complete the Emergency Action Plan (EAP) which is currently being worked on,
and exercise it when possible.  Tara Ayotte of MEMA has been providing
assistance on this matter.  

Long-Term:
A redesign or improvement of the spillway is likely needed to pass flows of
certain storm intensity and frequency
The left embankment structure may need a complete rebuild, but this should be
determined by a licensed professional engineer

 
We will place the Lily Pond Dam on our monitor list and make all the effort to make trips out to Deer
Isle when requested.  Please do not hesitate to ask any questions, or have us visit the dam and meet
with you personally if you feel you need clarification on anything.
 
Thanks,
 
John Skelley, P.E.
State Dam Inspector
Maine Emergency Management Agency
72 State House Station
45 Commerce Drive
Augusta, ME 04333
Desk: (207) 624-4465 | Cell: (207) 458-9556
john.skelley@maine.gov
 

From: twurglitz@islandheritagetrust.org <Twurglitz@islandheritagetrust.org> 
Sent: Wednesday, December 18, 2019 3:03 PM
To: Skelley, John <John.Skelley@maine.gov>
Cc: pmiller@islandheritagetrust.org; Ayotte, Tara <Tara.Ayotte@maine.gov>; Manzi, Andrew
<Andrew.Manzi@maine.gov>
Subject: RE: Lily Pond Dam Issues
 
EXTERNAL: This email originated from outside of the State of Maine Mail System. Do not
click links or open attachments unless you recognize the sender and know the content is safe.
Hi John and Andrew,
 
Thank you again for coming out to look at the Lily Pond Dam this morning.  My colleagues and I
really appreciate your help and expertise and we look forward to seeing your notes and the previous



inspection reports.
 
As recommended, we will be monitoring the dam carefully and will implement the short term fixes
we discussed.  And, Tara, I’ll continue working on tracking down the last couple folks who need to
sign the EAP so we can finalize the update.
 
Many thanks from Deer Isle! 
Tenley
 
Tenley Wurglitz
Land Steward
Island Heritage Trust
P.O. Box 42 // 420 Sunset Road
Deer Isle, ME 04627
(207) 348-2455
www.islandheritagetrust.org
 
Island Heritage Trust is a member-supported, community-based non-profit dedicated to contributing
to the well-being of the island community by conserving its distinctive landscapes and natural
resources, maintaining public access to valued trails, shoreline and islands, and by providing
educational programming for all ages.

 

From: twurglitz@islandheritagetrust.org [mailto:Twurglitz@islandheritagetrust.org] 
Sent: Wednesday, December 18, 2019 8:51 AM
To: 'Skelley, John' <John.Skelley@maine.gov>
Cc: 'pmiller@islandheritagetrust.org' <pmiller@islandheritagetrust.org>; 'Ayotte, Tara'
<Tara.Ayotte@maine.gov>; 'Manzi, Andrew' <Andrew.Manzi@maine.gov>
Subject: RE: Lily Pond Dam Issues
 
Sounds good, John.  Please drive carefully.
 
Tenley Wurglitz
Land Steward
Island Heritage Trust
P.O. Box 42 // 420 Sunset Road
Deer Isle, ME 04627
(207) 348-2455
www.islandheritagetrust.org
 
Island Heritage Trust is a member-supported, community-based non-profit dedicated to contributing
to the well-being of the island community by conserving its distinctive landscapes and natural
resources, maintaining public access to valued trails, shoreline and islands, and by providing
educational programming for all ages.

 

From: Skelley, John [mailto:John.Skelley@maine.gov] 
Sent: Tuesday, December 17, 2019 5:36 PM



To: twurglitz@islandheritagetrust.org
Cc: pmiller@islandheritagetrust.org; Ayotte, Tara <Tara.Ayotte@maine.gov>; Manzi, Andrew
<Andrew.Manzi@maine.gov>
Subject: Re: Lily Pond Dam Issues
 
Tenley,
 
Sounds great, we will meet you in the parking lot on quaco road at 11. We will call if we have
any delays from snowy roads.
 
Thanks!
 
John
 
Get Outlook for iOS

From: twurglitz@islandheritagetrust.org <Twurglitz@islandheritagetrust.org>
Sent: Tuesday, December 17, 2019 3:23:32 PM
To: Skelley, John <John.Skelley@maine.gov>
Cc: pmiller@islandheritagetrust.org <pmiller@islandheritagetrust.org>; Ayotte, Tara
<Tara.Ayotte@maine.gov>; Manzi, Andrew <Andrew.Manzi@maine.gov>
Subject: RE: Lily Pond Dam Issues
 
EXTERNAL: This email originated from outside of the State of Maine Mail System. Do not click
links or open attachments unless you recognize the sender and know the content is safe.
Hi John,
 
I really appreciate you coming out tomorrow to take a look at the dam.  11am sounds great.  Shall
we meet at our new Lily Pond Preserve parking area on Quaco Road?  Here’s a GoogleMaps link to
the location.  As you drive south on Route 15, Quaco Road is on your left just before you reach Deer
Isle Village.  After you turn left on Quaco Rd, the parking area is about 800 feet up on your left.
 
In case you need to get in touch in the morning, our office number is 348-2455 and my cell is 301-
461-4016.
 
I look forward to meeting you tomorrow,
Tenley
 
Tenley Wurglitz
Land Steward
Island Heritage Trust
P.O. Box 42 // 420 Sunset Road
Deer Isle, ME 04627
(207) 348-2455
www.islandheritagetrust.org
 
Island Heritage Trust is a member-supported, community-based non-profit dedicated to contributing



to the well-being of the island community by conserving its distinctive landscapes and natural
resources, maintaining public access to valued trails, shoreline and islands, and by providing
educational programming for all ages.

 

From: Skelley, John [mailto:John.Skelley@maine.gov] 
Sent: Tuesday, December 17, 2019 2:31 PM
To: twurglitz@islandheritagetrust.org
Cc: pmiller@islandheritagetrust.org; Ayotte, Tara <Tara.Ayotte@maine.gov>; Manzi, Andrew
<Andrew.Manzi@maine.gov>
Subject: Lily Pond Dam Issues
 
Tenley,
 
Thanks for sending our office photos of the Lily Pond Dam after this weekend’s wind and rain event. 
The dam is scheduled to be inspected by June 2020, but I will make a trip down there tomorrow
12/18 to check things out.  If the ground isn’t too snow covered I will do a full inspection, but if there
is enough of it covered I’ll just check out the issues in the pictures you sent and see if there is
anything else that sticks out to me, and then do a full inspection when the weather cooperates. 
How does 11 AM sound?  A full inspection should take a couple of hours, a cursory one if the
weather doesn’t cooperate will take a little less time.
 
In the meantime, it looks like the water levels could have naturally gone down since the weekend
after peaking early this week.  I would just say monitor the water level today and if it isn’t flowing
around the concrete spillway, that’s good.  At some point you would want to build up the top of the
dam in that area and around the spillway to fill in any gaps that may have form from water piping
around the spillway. It’s kind of a “band-aid” fix, but armoring the upstream face only helps with
longevity.  The erosion is probably indicative of not having enough or any rip rap on the upstream
face of the dam to prevent wave action eroded the bank.  Long term, you would want to rebuild the
upstream face and rip rap it.  The fixes may end up being minor, but I won’t really know the extent of
what I’d recommend until our office takes a look at it.  Of course, cost is always a concern and we
aware of such concerns.  
 
Thanks for bringing this to our attention!
 
If you have any questions, please let me know.
 
Thanks,  
 
John Skelley, P.E.
State Dam Inspector
Maine Emergency Management Agency
72 State House Station
45 Commerce Drive
Augusta, ME 04333



Desk: (207) 624-4465 | Cell: (207) 458-9556
john.skelley@maine.gov
 















































Lily Pond Dam Improvements - Concept A

Mobilization/Demobilization LS 1 $15,000 $15,000
Clearing/Stump/Grub SY 1,250 $10 $12,500
Cofferdam/Dewatering LS 1 $25,000 $25,000
Common Excavation CY 55 $30 $1,650

CY 85 $175 $14,875
CY 200 $200 $40,000

Curtain Drain CY 110 $200 $22,000
6" Underdrain LF 180 $50 $9,000
Boulder Shoreline CY 130 $350 $45,500

LS 1 $7,500 $7,500
LS 1 $15,000 $15,000
LS 1 $25,000 $25,000
LS 1 $10,000 $10,000

Contingency (25%) $60,756
Subtotal $251,281

Common Excavation CY 430 $30 $12,900
CY 75 $150 $11,250

Cofferdam/Dewatering LS 1 $15,000 $15,000
Bank Boulders CY 250 $300 $75,000

CY 110 $500 $55,000
LS 1 $5,000 $5,000
LS 1 $50,000 $50,000

Contingency (25%) $56,038
Subtotal $280,188

Deer Isle, ME - August 2022

Fire Water Discharge Pipe and Valve

SubtotalDam Construction Unit Quantity

CONSTRUCTION COST ESTIMATE $531,469

Riprap

Quantity Unit Price Subtotal

Cutoff Sheeting

Conceptual Estimate of Construction Costs

Weir Backfill

Weir Boulders
Loam and Seed

Low Permeability Embankment Fill

Loam and Seed

Admin/Submittals/Bonds/Insurance

Fishway Construction Unit

Unit Price

Erosion and Sediment Control



Lily Pond Dam Improvements - Concept B

Mobilization/Demobilization LS 1 $15,000 $15,000
Clearing/Stump/Grub SY 1,250 $10 $12,500
Cofferdam/Dewatering LS 1 $35,000 $35,000
Common Excavation CY 120 $30 $3,600
Concrete Spillway CY 50 $1,200 $60,000

CY 75 $175 $13,125
CY 200 $200 $40,000

Curtain Drain CY 110 $200 $22,000
6" Underdrain LF 180 $50 $9,000
Boulder Shoreline CY 130 $350 $45,500

LS 1 $7,500 $7,500
LS 1 $20,000 $20,000
LS 1 $15,000 $15,000
LS 1 $10,000 $10,000

Contingency (25%) $77,056
Subtotal $322,781

Common Excavation CY 430 $30 $12,900
CY 75 $2,500 $187,500

Cofferdam/Dewatering LS 1 $10,000 $10,000
Bank Boulders CY 15 $300 $4,500

CY 8 $500 $4,000
LS 1 $2,500 $2,500

Contingency (25%) $55,350
Subtotal $276,750

Unit Price

Deer Isle, ME - August 2022

Erosion and Sediment Control

SubtotalDam Construction Unit Quantity

CONSTRUCTION COST ESTIMATE $599,531

Riprap

Conceptual Estimate of Construction Costs

Concrete Fishway

Low Permeability Embankment Fill

Loam and Seed

Admin/Submittals/Bonds/Insurance

Fishway Construction

Fire Water Supply Pipe and Valve

Weir Boulders
Loam and Seed

Quantity Unit Price SubtotalUnit



Lily Pond Dam Improvements - Concept C

Mobilization/Demobilization LS 1 $15,000 $15,000
Clearing/Stump/Grub SY 1,250 $10 $12,500
Cofferdam/Dewatering LS 1 $20,000 $20,000
Common Excavation CY 150 $30 $4,500
Precast Spillway CY 15 $1,000 $15,000

CY 14 $800 $11,200
Trash Rack LS 1 $5,000 $5,000

CY 200 $200 $40,000
Curtain Drain CY 110 $200 $22,000
6" Underdrain LF 180 $50 $9,000

LS 1 $7,500 $7,500
Riprap CY 260 $175 $45,500

LS 1 $20,000 $20,000
LS 1 $15,000 $15,000
LS 1 $10,000 $10,000

Contingency (25%) $63,050
Subtotal $267,750

Common Excavation CY 430 $30 $12,900
CY 10 $800 $8,000

Prefabricated Steeppass LS 1 $25,000 $25,000
Cofferdam/Dewatering LS 1 $5,000 $5,000
Bank Boulders CY 5 $300 $1,500

CY 10 $500 $5,000
Contingency (25%) $14,350

Subtotal $71,750

Unit Price

Deer Isle, ME - August 2022

Erosion and Sediment Control

SubtotalDam Construction Unit Quantity

CONSTRUCTION COST ESTIMATE $339,500

Box Culvert

Conceptual Estimate of Construction Costs

Box Culvert

Low Permeability Embankment Fill

Loam and Seed

Admin/Submittals/Bonds/Insurance

Fishway Construction

Weir Boulders

Fire Water Supply Pipe and Valve

Quantity Unit Price SubtotalUnit







 


