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1 Introduction and Background 

Essex Company, LLC (Essex or Licensee) is the Licensee, owner, and operator of the 

16.8-megawatt (MW) Lawrence Hydroelectric Project (Project or Lawrence Project) (FERC 

No. 2800). Essex operates and maintains the Project under a license from the Federal 

Energy Regulatory Commission (FERC or Commission). The Project’s existing license 

expires on November 30, 2028. Essex is pursuing a new license for the Project using the 

Commission’s Integrated Licensing Process (ILP) as defined in 18 Code of Federal 

Regulations (C.F.R.) Part 5.  

In accordance with 18 Code of Federal Regulations (C.F.R.) § 5.15, Essex has conducted 

studies as provided in the study plan and schedule approved in the Commission’s May 10, 

2024 Study Plan Determination (SPD) for the Project. This report describes the methods 

and results of the approved Condition Assessment of Historic Properties and Associated 

Canal System conducted related to the North Canal and South Canal in support of a new 

license for the Project.   

1.1 Project Description and Background  

The Lawrence Project is located at river mile (RM) 31 on the Merrimack River in the City 

of Lawrence in Essex County, Massachusetts, with a headpond extending approximately 

9.8 miles upstream. The existing Lawrence Project consists of:  

1) A 900-foot-long, 33-foot-high rubble masonry gravity dam with a 5-foot-high 

Obermeyer crest gate system with a normal crest elevation of 44.17 feet (ft) National 

Geodetic Vertical Datum 1929 (NGVD 29);  

2) A 655-acre headpond with a normal maximum water surface elevation of 44.17 ft 

NGVD 29;  

3) A 2,750-foot-long existing South Canal, measuring approximately 35-feet-wide and 10-

feet-deep and originating at the south abutment of the Essex Dam;  

4) A 5,300-foot-long existing North Canal, measuring approximately 95-feet-wide and 15-

feet-deep and originating at the north abutment of the Essex Dam;  

5) A powerhouse containing two turbine-generator units with a total installed capacity of 

16.8 MW;  

6) A tailrace channel;  

7) Upstream and downstream fish passage facilities including a fish elevator at the 

powerhouse, a downstream fish bypass, an eel ladder and an eel lift; and  

8) Appurtenant facilities.  
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At the normal pond elevation of 44.17 ft NGVD 291 (crest of the pneumatic flashboards), 

the surface area of the headpond encompasses an area of approximately 655 acres. The 

gross storage capacity between the normal surface elevation of 44.17 ft and the minimum 

pond level is approximately 19,900 acre-ft. The Project operates essentially in a run-of-

river (ROR) mode using automatic pond level control and has no usable storage capacity. 

The Essex Company was formed in 1845 and designed the new town of Lawrence, laying 

out streets and using deed covenants to shape the new town’s development. The 

company’s primary infrastructure and means of development consisted of the Essex Dam, 

power canal, and machine shop. The Essex Company business plan consisted of 

contracting to build and equip mills along its canals for independent textile manufacturing 

corporations to use, then collecting yearly fees for waterpower delivery. The industry 

standard waterpower measurement unit consisted of the “mill power”, which replaced the 

conventional horsepower. Mill owners typically purchased sufficient mill powers to run their 

existing mills, plus additional mill powers in reserve for future expansion. 

Substantial build-out of the North Canal was achieved in 1864 and Essex reached its final 

development phase with construction of the South Canal in 1868. Each mill owner along 

the canals was responsible for construction and maintenance of its intake and headgate 

systems into the mills. Similarly, removal of unused intakes is the responsibility of the 

associated mill owner. As originally constructed, each intake system consisted of a set of 

tandem trash racks, headgates, hoists, and hoist enclosures. The mills and factories along 

the canals used water from the canals for the purpose of hydromechanical or hydroelectric 

power generation and discharged to the Merrimack River downstream of the Essex Dam. 

2 Study Goals and Objectives  

The goal of this study is to evaluate the potential effects of project operation on historic 

resources within the project’s Area of Potential Effects (APE) in consultation with the 

Massachusetts State Historic Preservation Office (SHPO), Lawrence Historical 

Commission, and other interested parties. The specific objectives of this study are as 

follows: 

• Determine the extent to which project operations, including water flow in the North 

and South Canals, have an effect on historic properties; 

• Conduct a condition and structural assessment of the North and South Canals; and 

• Identify potential impacts of current and proposed project operations on historic 

resources. 

 
1 Elevations throughout this study are reported or have been converted to the National Geodetic Vertical Datum 1929 (NGVD 29). 

The conversion from NGVD 29 to Essex Datum is NGVD 29 - 5.07 feet. 
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3 Study Area  

In accordance with the Commission’s SPD, the study area for the Condition Assessment 

of Historic Properties and Associated Canal System includes the Project’s North Canal 

and South Canal systems. The study area starts at the North Canal Gatekeeper’s House, 

Locks and Wasteway, and Great Stone (Essex) Dam and continues downstream of both 

canals to the North Canal discharge gate structure and the South Canal Wasteway. The 

study area is captured in Figure 3-1 and Figure 3-12. 
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Figure 3-1. Study Area for the Condition Assessment of Historic Properties and Associated Canal System  
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Figure 3-2. Canal System and Associated Project Infrastructure  
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4 Methodology  

4.1 Document Review of Existing Conditions 

To assist in performing the condition and structural assessment of the North and South 

Canals, HDR reviewed available engineering evaluations or discussions of historic canal 

structures available from Essex, including a condition assessment report of the North 

Canal dated May 2019, performed and written by Woodard & Curran. Based on this 

document review, HDR identified areas of previous concern and at higher risk of failure 

along the canal walls. These served as a basis for comparison with a site visit. 

To assist in determining the extent to which project operations, including water flow in the 

North and South Canals, have an effect on historic properties and to identify potential 

impacts of current and proposed project operations on historic resources, HDR reviewed 

available operational data and engineering evaluations or discussions of historic canal 

structures. Based on this document review, HDR identified general impacts from past 

operations. These served as a basis for comparison with a site visit. 

The site visit is discussed in the next sub-section of this report. Copies of the reviewed 

documents are included in Appendix A of this study report. 

4.2 Site Visit to Document Existing Conditions 

The approved Revised Study Plan (RSP) directed Essex (and HDR by extension) to 

conduct a site visit as part of a condition assessment to identify areas of deterioration and 

disrepair of the North and South canal walls that could lead to potential collapse or failure 

of the historic structures. As proposed by Essex, the intention of this field visit was to collect 

additional photographs and information on the canal walls. 

Between October 22-24, 2024 HDR conducted a site visit to the historic canal structures 

to identify issues with the canal walls. On October 22, 2024, HDR started walking from the 

Broadway Street bridge along the south wall of the South Canal, heading east. 

Photographs were taken periodically of the south wall of the South Canal using a GoPro 

camera on a telescopic rod, matching the pace of the camera operator. Once the end of 

the South Canal was reached, HDR walked back along the south wall, photographing the 

north wall until reaching the Broadway Street bridge. This was due to limited public access 

on the north wall. On October 23, 2024, HDR repeated the same procedure for the North 

Canal; however, HDR walked along the north wall of the North Canal, as there was limited 

public access along the south wall. On October 24, 2024, HDR was escorted by Essex 

operations staff as they photographed and observed the portions of both the North and 

South Canals upstream of the Broadway Street bridge. 
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4.3 Assessment of Water Levels, Flows, and Project Effects 

HDR compared the results of the document review of existing conditions and the 

qualitative operational history of water level, flow, and operational data from Essex. The 

results of this were used to identify potential Project-related effects on the historic canal 

system infrastructure. These results are discussed in the following section.
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5 Study Results  

5.1 Documentation Review of Existing Conditions 

Pursuant to the approved study plan, HDR reviewed several source documents to better 

understand the known condition and potential structural issues. The following list includes 

those documents reviewed2. 

• Condition Assessment of Canal Walls Report, North Canal, Lawrence, MA. Woodard 

& Curran. City of Lawrence, MA. May 2019. 

• Exhibit L, Sheet 4 & Sheet 5. Existing Canals – North Canal Wasteway Plans & 

Sections. Lawrence Hydroelectric Project. Essex Development Associates. June 28, 

1977. 

• Exhibit L, Sheet 4 . Existing Canals – Plans & Sections – South Canal Wasteway. 

Lawrence Hydroelectric Project. Essex Development, LLC. May 21, 2024. 

• Existing Gate Details – Intake Gate Repairs. Essex Company, Lawrence, MA. May 

11, 2007. 

• Essex Company on the Merrimack at Lawrence, The. F. Morton Smith. The 

Newcomen Society of England – American Branch – New York. 1947. 

• South Gate House Gate Replacement. ENEL North America, Inc. Lawrence Hydro. 

Methuen Construction Co., Inc. April 25, 2011. 

HDR reviewed the above listed data to identify elevations, conditions, and other relevant 

information regarding historical structures that may be potentially affected by project 

operations related to water level fluctuations in the North Canal and South Canal. While 

many of these documents contain relevant information regarding the conditions of historic 

structures, there are few, if any details on the elevations of these structures in relation to 

water level fluctuation. 

5.2 North Canal 

5.2.1 Condition and Structural Assessment 

Based on review of available documents and the site visit performed on October 22-24, 

2024, it was observed that the condition of the north and south walls varies along the length 

of the North Canal. The canal walls are comprised of various materials and construction 

efforts ranging from dry-laid stone (without mortar), masonry (dry-laid stone with mortared 

connecting stones), various types of concrete, brick-and-mortar, and combinations of the 

aforementioned. The conditions observed are typical for walls of this age. Detailed 

 
2 Some documents referenced in this study report and included in this list are considered Critical Energy Infrastructure Information 

(CEII) by the FERC and are not for public distribution and are also not included in Appendix A of this study report. 
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information on the construction of the walls is limited. Most of the condition and structural 

assessment was limited to observations made of the exposed portions of the wall 

performed during the field visit. In general, extensive vegetative growth was observed 

along both the north and south walls of the North Canal; however, it was noted that most 

vegetative growth was limited to grassy plants and vines, with occasional woody growth 

that had been cut back or treated. 

Wall sections were categorized based on the type of wall and corresponding condition 

traits. Wall section naming corresponds to having the first letter represent the associated 

canal (i.e., “N” for North Canal), the second letter representing the associated compass 

direction for the wall on that canal (i.e., “N” for north wall), and a numeral in sequence for 

that canal wall starting at the gatehouse and continuing downstream (i.e., the first wall 

section downstream of the corresponding gatehouse would be “1”). 

Based on visual observations made of the condition of wall surfaces during the site visit, 

HDR has assigned a risk level category between 1 and 5, with 1 indicating structures that 

are heavily impacted and in a state of heavy disrepair and 5 indicating structures that are 

in great condition. Risk Levels 1 and 2 are generally reserved for conditions that impact 

stability, plumbness, or heavy deterioration/erosion. Risk Levels 3, 4, and 5 usually 

indicate the wall section is stable and generally plumb. Appendix B contains a reference 

plan of the various wall sections and their corresponding Risk Levels. Appendix C 

summarizes the results and observations of the field inspection. As indicated in Appendix 

B and C, most wall sections were rated at Risk Levels 3, 4, and 5. Wall sections that were 

categorized as Risk Levels 1 and 2 are described in further detail in the following tables. 

Wall Section Station Risk Level 

NN5 3+30 to 4+00 2 

Observations 

This wall section is comprised of dry-laid stone. This wall section is noted to have large 
areas of missing stones in various locations. Additionally, the crest of the wall is uneven 
and does not appear to be plumb with the rest of the wall. This is caused by areas of 
overhanging stone along the crest that do not form a flush face with the rest of the wall 
section. Also, the wall section has woody vegetative growth between stones. 

Recommendations 

All voids should be replaced with similar stones. Mortar should be placed between the 
joints, where possible, to bind the stones together and to prevent seepage to/from the 
canal. Existing stones that are not flush with the wall surface should be repointed. All 
vegetation should be removed where possible. If removing the root structures would 
negatively impact the structural stability of the wall, then the vegetation should be treated 
instead to prevent future growth. 



 
Condition Assessment of Historic Properties and Associated Canal System 

Lawrence Hydroelectric Project (FERC No. 2800) 
  

May 6, 2025 | 11 

Photos 

 

 

 



 
Condition Assessment of Historic Properties and Associated Canal System 
Lawrence Hydroelectric Project (FERC No. 2800) 

 

12 |  May 6, 2025 

Wall Section Station Risk Level 

NN6 4+00 to 4+70 2 

Observations 

This wall section is comprised of dry-laid stone. This wall section is noted to have large 
areas of missing stones in various locations. Additionally, the crest of the wall is uneven 
and does not appear to be plumb with the rest of the wall. This is caused by areas of 
overhanging stone along the crest that do not form a flush face with the rest of the wall 
section. Also, the wall section has woody vegetative growth between stones. 

Recommendations 

All voids should be replaced with similar stones. Mortar should be placed between the 
joints, where possible, to bind the stones together and to prevent seepage to/from the 
canal. Existing stones that are not flush with the wall surface should be repointed. All 
vegetation should be removed where possible. If removing the root structures would 
negatively impact the structural stability of the wall, then the vegetation should be treated 
instead to prevent future growth. 

Photos 
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Wall Section Station Risk Level 

NN7 4+70 to 5+50 2 

Observations 

This wall section is comprised of dry-laid stone. This wall section is noted to have large 
areas of missing stones in various locations. Additionally, the crest of the wall is uneven 
and does not appear to be plumb with the rest of the wall. This is caused by areas of 
overhanging stone along the crest that do not form a flush face with the rest of the wall 
section. Also, the wall section has woody vegetative growth between stones. 

Recommendations 

All voids should be replaced with similar stones. Mortar should be placed between the 
joints, where possible, to bind the stones together and to prevent seepage to/from the 
canal. Existing stones that are not flush with the wall surface should be repointed. All 
vegetation should be removed where possible. If removing the root structures would 
negatively impact the structural stability of the wall, then the vegetation should be treated 
instead to prevent future growth. 
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Photos 
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Wall Section Station Risk Level 

NN8 5+50 to 6+05 2 

Observations 

This wall section is comprised of dry-laid stone. There are some minor areas with 
mortared joints, but this is limited to certain joints or locations rather than major portions 
of the wall section. This wall section is noted to have large areas of missing stones in 
various locations. Additionally, the crest of the wall is uneven and does not appear to be 
plumb with the rest of the wall. This is caused by areas of overhanging stone along the 
crest that do not form a flush face with the rest of the wall section. Also, the wall section 
has woody vegetative growth between stones. 

Recommendations 

All voids should be replaced with similar stones. Mortar should be placed between the 
joints, where possible, to bind the stones together and to prevent seepage to/from the 
canal. Existing stones that are not flush with the wall surface should be repointed. All 
vegetation should be removed where possible. If removing the root structures would 
negatively impact the structural stability of the wall, then the vegetation should be treated 
instead to prevent future growth. 
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Wall Section Station Risk Level 

NN11 6+80 to 10+50 2 

Observations 

This wall section is comprised of dry-laid stone. This wall section is noted to have large 
areas of missing stones in various locations. Additionally, the crest of the wall is uneven, 
likely from erosion of the soils topping the crest, and does not appear to be plumb with 
the rest of the wall. Also, the wall section has woody vegetative growth between stones. 

Recommendations 

All voids should be replaced with similar stones. Mortar should be placed between the 
joints, where possible, to bind the stones together and to prevent seepage to/from the 
canal. Existing stones that are not flush with the wall surface should be repointed. All 
vegetation should be removed where possible. If removing the root structures would 
negatively impact the structural stability of the wall, then the vegetation should be treated 
instead to prevent future growth. 

Photos 
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Wall Section Station Risk Level 

NN15 14+90 to 17+20 2 

Observations 

This wall section is comprised of dry-laid stone. There are some minor areas with 
mortared joints, but this is limited to certain joints or locations rather than major portions 
of the wall section. This wall section is noted to have large areas of missing stones in 
various locations. Additionally, the crest of the wall is uneven and does not appear to be 
plumb with the rest of the wall. This appears to be due to erosion forces behind the crest 
stones. Also, the wall section has woody vegetative growth between stones and a large 
series of viny growth. 

Recommendations 

All voids should be replaced with similar stones. Mortar should be placed between the 
joints, where possible, to bind the stones together and to prevent seepage to/from the 
canal. Existing stones that are not flush with the wall surface should be repointed. All 
vegetation should be removed where possible. If removing the root structures would 
negatively impact the structural stability of the wall, then the vegetation should be treated 
instead to prevent future growth. 
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Wall Section Station Risk Level 

NN22 30+10 to 31+35 2 

Observations 

This wall section is comprised of dry-laid stone. There are some minor areas with 
mortared joints, but this is limited to certain joints or locations rather than major portions 
of the wall section. This wall section is noted to have large areas of missing stones in 
various locations, including the crest. This has led to the crest of the wall being uneven. 
Furthermore, the joints between cap stones are relatively large in areas which has led 
to heavy erosion of the soil materials on top of and behind the wall to fill voids with soil. 
Heavy erosion under the cap stones has led to voids and the face of the wall not being 
flush. Also, the wall section has slight woody vegetative growth between stones. 

Recommendations 

All voids should be replaced with similar stones. Mortar should be placed between the 
joints, where possible, to bind the stones together and to prevent seepage to/from the 
canal. Existing stones that are not flush with the wall surface should be repointed. All 
displaced soil should be removed from the capstone joints. If capstone joint openings 
are excessive, additional capstones should be added and the existing capstones shifted 
to have a limited joint opening. These joints should be mortared to prevent future surface 
erosion and vegetative growth through the joint. All vegetation should be removed where 
possible. If removing the root structures would negatively impact the structural stability 
of the wall, then the vegetation should be treated instead to prevent future growth. 

Photos 
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Wall Section Station Risk Level 

NN23 31+35 to 33+00 1 

Observations 

This wall section is comprised of dry-laid stone. There are some minor areas with 
mortared joints, but this is limited to certain joints or locations rather than major portions 
of the wall section. The top of the wall section is covered by a large, concrete public 
observation deck with benches and a brick face. The crest and stones near the top of 
the wall appear to be leaning heavily into the canal, most likely caused by significant 
erosion of soils behind the canal wall and under the observation deck. It is noted there 
is no grass cover or material cover to prevent erosion under the observation deck. 
Additionally, this wall section is noted to have large areas of missing stones in various 
locations, including the crest. 

Recommendations 

The wall should be rebuilt with the same or similar materials and joints should be 
mortared to prevent erosion of soils from under the overhang. Essex is working with the 
Massachusetts Department of Conservation and Recreation and Lawrence 
Redevelopment Authority to coordinate repairs in 2026, which will require removal of 
the observation deck.  
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Wall Section Station Risk Level 

NN27 40+50 to 40+90 2 

Observations 

This wall section is comprised of dry-laid stone. However, the wall section is positioned 
under the old Pemberton Mill Bridge, which is blocked from usage by concrete jersey 
barriers. The stones of the wall section do not appear stable or properly plumb. The 
stones appear to be shifting and do not have a flush face. Unlike many of the bridges 
on the Lawrence canal system, there does not appear to be a solid brick, concrete, or 
mortared-stone abutment for the bridge to rest on, instead resting directly on the dry-
laid stone. 

Recommendations 

The wall section below the bridge should be rebuilt in-kind with similar stone. The stones 
should provide a flush, uniform face on the canal side and joints should be mortared to 
add stability and prevent erosion/seepage from the abutment. 
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Wall Section Station Risk Level 

NN35 46+50 to 47+20 1 

Observations 

This wall section is generally comprised of dry-laid stone (where visible) and an 
abandoned intake structure. A portion of the wall section is blocked from viewing due to 
an old intake structure. Of the visible portions of the wall section, the stones do not 
appear properly pointed, with no flush face. Portions of the visible stones do not appear 
plumb. Several stones have been weathered significantly. The crest of the wall section 
is non-uniform and appears to be partially collapsing into the intake structure where 
there are voids or erosion. Additionally, several stones along the crest have shifted or 
are missing entirely. The abandoned utility intake structure is in a state of heavy 
disrepair. The steel trashracks have corroded to near non-existence. The timber support 
structure is cracked and rotted. Steel bars supporting the structure are anchored to the 
stone wall section and pulling the stones with it as it leans into the canal. The entire 
intake structure and wall section are covered in vegetation. 

Recommendations 

The wall section should be rebuilt in-kind with similar stone. The stones should provide 
a flush, uniform face on the canal side and joints should be mortared to add stability and 
prevent erosion/seepage. The opening of the intake should be filled with stone and 
mortared to prevent seepage between the canal and the adjoining soil. The vegetation 
should be removed.  
 
The abandoned intake structure should be repaired and regularly maintained by the 
associated mill owner. The mill owner should consider removal of the intake structure. 
Maintenance and removal of unused intakes is the responsibility of the associated mill 
owner.  
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Wall Section Station Risk Level 

NS10 19+25 to 23+75 1 

Observations 

This wall section is comprised of dry-laid stone. The wall appears to be unstable and is 
leaning into the canal. Some of the capstones have already collapsed into the canal. 
Additionally, there are various gaps and voids noted throughout this entire section. 

Recommendations 

The wall should be re-built in kind with similar stones. Stones should be mortared 
between joints. 
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Photos 
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Wall Section Station Risk Level 

NS20 34+00 to 35+25 2 

Observations 

This wall section is comprised of dry-laid stone. Additionally, portions of the wall section 
do not appear plumb. There are several voids that are moderate in size, and several 
stones have visible wear. An abandoned intake structure is in a state of disrepair. The 
wall section is covered in heavy vegetation, though the vegetation does not appear 
significantly woody or with deep root structures. 

Recommendations 

The wall should be re-built in kind with similar stones. The old intake structure should 
be left in place and either rehabilitated or preserved. Maintenance of unused intakes is 
the responsibility of the associated mill owner. The opening behind the gate structure 
should be filled with concrete if the gate structure is not planned to be opened.  
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Photos 
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Wall Section Station Risk Level 

NS23 38+95 to 39+35 1 

Observations 

This wall section is comprised of dry-laid stone. The wall crest for a portion of the section 
has toppled over, and the remaining top stones are significantly leaning into the canal. 
Additionally, a portion of the wall about 5 feet in length has failed. 

Recommendations 

This wall section should be rebuilt in kind using similar stones. Joints should be 
mortared. 
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Photos 

 

 

 

Wall Section Station Risk Level 

NS28 48+10 to 48+30 1 

Observations 

This wall section is comprised of dry-laid stone. Stones have shifted along this section. 
Stones along the crest have partially collapsed into the canal. The remaining stonework 
is leaning and does not appear stable. The wooden intake gate structure is significantly 
deteriorated. 

Recommendations 

The wall section should be rebuilt in kind using similar stones. Joints should be 
mortared. The intake structure should be preserved, rehabilitated, or restored. The 
opening behind the gate should be filled with similar stone to the wall and mortared, to 
prevent seepage through the gate structure. 
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Photos 

 

 

Wall Section Station Risk Level 

NS30 49+35 to 51+40 2 

Observations 

This wall section is comprised of dry-laid stone. The wall section has several large voids 
and dislodged stones. The wall section appears to be leaning into the canal, as 
evidenced by the heavy erosion of soil and sod on top of the wall crest. A portion of the 
wall includes concrete. This abandoned concrete has significant undermining. 

Recommendations 

The wall section should be rebuilt in kind using similar stones. Joints should be 
mortared. 
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Photos 

 

 

 

Wall Section Station Risk Level 

NS34 60+15 to 60+80 2 

Observations 

This wall section is comprised of a sloped earthen embankment with a dry-laid stone 
cap. The earthen embankment is covered in minor grassy and weedy vegetation. The 
slope appears to generally be maintained. However, the rip-rap is not spread evenly and 
has gaps between stones. Additionally, the stone wall cap is out of plumb and does not 
appear stable. 

Recommendations 

The embankment slope should be monitored for any future deterioration. Its surface 
should be kept clear of vegetation growing between rip-rap stones, and the rip-rap 
should be evenly placed over its entire surface. Gaps within the rip-rap should be filled 
with stone. The stone wall cap should be repointed. New stones should be fitted where 
there are voids. All joints between the capstones should be mortared.  
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Photos 

 

 

5.2.2 Review of Project Operations’ Effect on Historic Properties 

Along the North Canal 

Under the current FERC license, Essex is not required to maintain a specific water level in 

either of the canals, or to allocate downstream flows between the canals and the main 

channel of the Merrimack River. In the past, the North Canal gatehouse was typically 

operated to maintain a steady state pool at a standard level of approximately two (2) feet 

below the top of the North Canal walls. Essex Company maintained inflows into the canals 
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to match observed outflows (e.g. withdrawals by the mills or leakage) or needs as reported 

by the mill power owners.  

The North Canal houses six (6) sets of leaf gates that are split across three bays, two sets 

of leaf gates per bay. The leaf gates are comprised of four panels each, where the bottom 

panel lifts first and then engages each subsequent panel as it rises. Due to deterioration 

of the gate panels and the gate operators, stoplogs were placed along the left and right 

bays, rendering four sets of the gate panels inoperable. Currently, only two sets of leaf 

gates are available to pass flow, located in the central bay; however, these two sets of leaf 

gates are severely deteriorated as well and are only used for emergency scenarios. Each 

gate panel measures 9-feet, 9.75-inches wide by 3-feet, 3-inches tall and are configured 

in a manner where there is a 3-inch overlap of one panel with the next panel in succession 

so that the general openings before the next panel is raised is 3 feet. The bottom most 

gate panel has a sill elevation of approximately 28.1 feet NGVD 29; each subsequent sill 

elevation is 3 feet above the former. Each leaf gate set can discharge a total of 2,769 cubic 

feet per second (cfs) at the normal headpond level of 44.2 feet NGVD 29. As noted above, 

the headgates to the canals are cracked or closed as needed to maintain water levels in 

the canals in conjunction with the North Canal wasteway gates.  

For periods of construction or inspection, the North Canal is drawn down using the North 

Canal Wasteway and limiting outflow from the North Canal gatehouse to leakage. 

Operations of the canal levels typically do not result in large changes in inflow or water 

surface elevation. Due to the disrepair of the North Canal gatehouse gates and repairs at 

the North Canal Wasteway, current operations correspond to limiting inflow into the North 

Canal to leakage only, since approximately 2010; because of this, the North Canal water 

surface levels have been typically limited to a maximum of the sill elevation of the North 

Canal wasteway weirs of 38.1 feet NGVD 29 (33.0 feet Essex datum). The wasteway 

discharge openings are at a sill elevation of 28.1 feet NGVD 29 (23.0 feet Essex datum) 

and measure 2.94-feet-high by 3.06-feet-high. The North Canal wasteway discharge gates 

were restored and are functional as of April 2025.  

Effects on the canal walls and historic properties that were observed during the site visit 

appear consistent with long-term weathering, erosion, and corrosion associated with their 

age and long-term submergence and run-off/seepage from surrounding features. Project 

operations have had a limited effect on the historic properties along the North Canal. 

Typically, large changes in water surface elevations and flows have the most impact on 

structures; however, due to operations in recent years being limited to leakage through the 

North Canal gatehouse, large changes in either water surface elevation or flow have been 

limited to canal water level management.  

Intake structures abandoned by their associated mill owners are typically in a state of 

disrepair. This can lead to canal wall sections partially collapsing into the intake structure 

or pulling stones with it as it leans into the canal. Maintenance and removal of unused 

intakes is the responsibility of the mill owner and is not associated with Project operations. 
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5.3 South Canal 

5.3.1 Condition and Structural Assessment 

Based on review of available documents and the site visit performed on October 22-24, 

2024, it was observed that the condition of the north and south walls varies along the length 

of the South Canal. The canal walls are comprised of various materials and construction 

efforts ranging from dry-laid stone (without mortar), masonry (dry-laid stone with mortar 

connecting stones), various types of concrete, brick-and-mortar, and combinations of the 

aforementioned. The conditions observed are typical for walls of this age. Detailed 

information on the construction of the walls is limited. Most of the condition and structural 

assessment was limited to observations made of the exposed portions of the wall 

performed during the field visit. In general, extensive vegetative growth was noted along 

both the north and south walls of the South Canal; however, it was noted that most 

vegetative growth was limited to grassy plants and vines, with occasional woody growth 

that had been cut back or treated. 

Wall sections were divided up based on the type of wall and corresponding condition traits. 

Wall section naming corresponds to having the first letter represent the associated canal 

(i.e., “S” for South Canal), the second letter representing the associated compass direction 

for the wall on that canal (i.e., “N” for north wall), and a numeral in sequence for that canal 

wall starting at the gatehouse and continuing downstream (i.e., the first wall section 

downstream of the corresponding gatehouse would be “1”). 

Based on the observations made of the wall surfaces and condition during the site visit, 

HDR has assigned a risk level category between 1 and 5, with 1 indicating structures that 

are heavily impacted and in a state of heavy disrepair and 5 indicating structures that are 

in great condition. Risk Levels 1 and 2 are generally reserved for conditions that impact 

stability, plumbness, or heavy deterioration/erosion. Risk Levels 3, 4, and 5 usually 

indicate the wall section is stable and generally plumb. Appendix C summarizes the results 

and observations of the field inspection. As indicated in Appendix B and C, most wall 

sections were rated at Risk Levels 3, 4, and 5. Wall sections that were categorized as Risk 

Levels 1 and 2 are described in further detail in the following tables. 

Wall Section Station Risk Level 

SN5 5+90 to 7+40 2 

Observations 

This wall section is generally comprised of dry-laid stone (though a portion of the wall 
has been repaired and re-mortared). Large voids of missing stone are noted sporadically 
along the length of the wall. This wall section also includes two old gate intake 
structures. Both structures are in a state of heavy disrepair. This disrepair has led to the 
surrounding wall section being affected by the steel anchors/bolts for the various 
structural components, pulling the stones from the wall. Additionally, the wall section 
has several areas of vegetative growth; the crest, in particularly, is covered in trees and 
shrubs, which may impact the structural stability of the wall due to root structures 
growing in cracks and voids between the stones. Portions of the wall face do not appear 
flush. 

Recommendations 
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The wall section face should be repointed so that the face is flush and plumb. Any voids 
should be filled with similar stones and joints between stones should be mortared like 
the previous repair work. The two old gate structures should be restored, rehabilitated, 
or preserved. Any openings from the gate structures should be filled with stones and 
mortared to prevent seepage. Maintenance and removal of unused intakes is the 
responsibility of the associated mill owner. All woody vegetation on the surface of the 
wall and the crest should be removed including brush and trees. 

Photos 
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Wall Section Station Risk Level 

SS11 15+10 to 15+40 2 

Observations 

The bottom portion of the wall section is dry-laid stone and is in relatively good shape, 
despite various small voids. The upper portion of the wall section is a brick-and-mortar 
frame surrounding a pipe exit, creating a hollow void approximately 2-feet-wide by 4-
feet-high with the pipe at its center. The pipe exit has been stubbed and capped. 
Seepage is noted around the interior of the void. The brick frame has shifted over time 
and, rather than in line with the wall face, has rotated approximately 45 degrees on one 
side and about 10 degrees on the other. Additionally, there is a sizable number of lost 
bricks within the framing, and some of the mortar holding the remaining bricks in place 
also appears to be missing. 

Recommendations 

The existing brick framing should be repointed, re-mortared, and added to for support 
of the structure around the sealed pipe. The rest of the opening surrounding the pipe 
should be filled with similar stone to the rest of the wall and mortared to prevent erosion 
and leakage and to add stability to the rest of the wall section.  
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Photos 
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Wall Section Station Risk Level 

SS13 17+25 to 17+50 1 

Observations 

This wall section is comprised of dry-laid stone. The stone, however, has numerous 
voids in this vicinity. Additionally, the wall appears to have been retrofitted for a 
discharge pipe and supported by steel framing at the base of the wall. The dry-laid stone 
in this area has collapsed, creating a void of approximately 18 inches wide for almost 
the full wall height. Loose stone can be seen surrounding the discharge pipe and the 
steel frame along the base of the wall. The only functional portions of the wall at this 
location are the cap stones. The discharge pipe entrance is visible, indicating it has not 
been filled in. Its purpose and current usage status is unknown. 

Recommendations 

Determine functionality of discharge pipe. If pipe is no longer active, completely seal 
with concrete cap. Fill void in wall with similar stone and mortar joints to prevent leakage 
from pipe and groundwater seepage in old voids. 

Photos 

 



 
Condition Assessment of Historic Properties and Associated Canal System 

Lawrence Hydroelectric Project (FERC No. 2800) 
  

May 6, 2025 | 43 

5.3.2 Review of Project Operations’ Effect on Historic Properties 

Along the South Canal 

Under the current FERC license, Essex is not required to maintain a specific water level in 

either of the canals, or to allocate downstream flows between the canals and the main 

channel of the Merrimack River. In the past, the South Canal gatehouse was typically 

operated to maintain a steady state pool at a standard level of approximately two (2) feet 

below the top of the South Canal walls. Essex Company maintained inflows into the canals 

to match observed outflows (e.g. withdrawals by the mills or leakage) or needs as reported 

by the mill power owners.  

The South Canal houses four (4) sets of leaf gates that are split across two bays, two sets 

of leaf gates per bay. The leaf gates are comprised of four panels each, where the bottom 

panel lifts first and then engages each subsequent panel as it rises. Due to deterioration 

of the leaf panels and the gate operators, stoplogs were placed along both bays, rendering 

all of the gate panels inoperable, and unable to pass flows. Each leaf measures 9-feet, 

9.75-inches wide by 3-feet, 3-inches tall and are configured in a manner where there is a 

3-inch overlap of one leaf with the next leaf in succession so that the general openings 

before the next leaf is raised is 3 feet. The bottom most gate panel has a sill elevation of 

approximately 28.1 feet NGVD 29 (23.0 feet Essex Datum); each subsequent sill elevation 

is 3 feet above the former. Each leaf gate set can discharge a total of 2,769 cubic feet per 

second (cfs) at a normal headpond level of 44.2 NGVD29.  

For periods of construction or inspection, the South Canal is drawn down using the South 

Canal Wasteway and limiting inflow from the South Canal gatehouse. Operations of the 

canal levels typically do not result in large changes in inflow or water surface elevation. 

Due to the disrepair of the South Canal gatehouse gates, current operations correspond 

to limiting inflow into the South Canal to purely leakage since approximately 2010; because 

of this, the South Canal water surface levels have been typically limited by the leakage of 

the South Canal Wasteway low level gate. The South Canal Wasteway’s intake is 

approximately 26 feet wide in total. The intake is separated into four weir sections that 

measure approximately 5 feet wide each. Varying amounts of stoplogs are placed in these 

weir sections to control discharge elevations; the sill elevation of the weir sections is 

unknown. A vertical slide gate with unknown dimensions and a sill elevation of 

approximately 31.1 feet NGVD 29 (26.00 feet Essex Datum) is located at the base of the 

intake (below the weir sections). This gate is used to drain the South Canal below the weir 

heights when necessary. The South Canal Wasteway measures approximately 384.3 feet 

long with a slope of approximately 18H:1V, starting at invert elevation 29.6 feet NGVD 29 

(24.5 feet Essex Datum) and ending below the normal water surface elevation of the 

Merrimack River at approximately invert elevation 7.9 feet NGVD 29 (2.8 feet Essex 

Datum). The pipe is constructed of steel on is exterior but was recently lined with a Spirolite 

High-Density Polyethylene (HDPE) liner; the exterior steel pipe with riveted joints has a 

70-inch diameter while the Spirolite HDPE liner has a 66-inch internal diameter. The void 

between the previous steel pipe and the newer Spirolite HDPE liner was filled with low 

density cellular grout. Full capacity of the South Canal Wasteway is approximately 878 cfs. 



 
Condition Assessment of Historic Properties and Associated Canal System 
Lawrence Hydroelectric Project (FERC No. 2800) 

 

44 |  May 6, 2025 

Effects on the canal walls and historic properties that were observed during the site visit 

appear consistent with long-term weathering, erosion, and corrosion associated with age 

and long-term submergence and run-off/seepage from surrounding features. Project 

operations have had a limited effect on the historic properties along the South Canal. 

Typically, large changes in water surface elevations and flows have the most impact on 

structures; however, due to operations in recent years being limited to leakage through the 

South Canal gatehouse, large changes in either water surface elevation or flow have been 

limited to large storm events.  

Intake structures abandoned by their associated mill owners are typically in a state of 

disrepair. This can lead to canal wall sections partially collapsing into the intake structure 

where there are voids or erosion. Intake structures anchored to the canal wall section can 

pull the stones with it as it leans into the canal. Maintenance and removal of unused intakes 

is the responsibility of the mill owner and is not associated with Project operations. 

6 Analysis and Discussion 

Wooden structural elements of the historic resources located along the North and South 

Canals appear most susceptible to damage from submergence, periodic inundation, and 

waterborne trash. Intake structures abandoned by their associated mill owners are typically 

in a state of disrepair. This can lead to canal wall sections partially collapsing into the 

intake structure. Maintenance and removal of unused intakes is the responsibility of the 

mill owner and is not associated with Project operations. 

Canal water levels are controlled by gate structures which can be used to isolate the North 

and South Canal systems from the Merrimack River during high-water events. While the 

magnitude of fluctuation in the North and South Canals has been significantly reduced in 

recent years by generally limiting flows to leakage through the gates and stoplogs, the 

canals and Merrimack River still serve as run-off detention locations during stormwater 

events beyond Essex’s control. 

Above the North and South Canal Gatehouses, Merrimack River high flow events can also 

mobilize waterborne trash and debris that have the potential to damage wooden structural 

elements; however, neither high flow events nor the presence of waterborne trash and 

debris in the Merrimack River are attributable to Project operations. Past and present land 

use activities (e.g., industrialization, commercial development, etc.) will likely continue to 

contribute to the accumulation of waterborne trash within the Project’s North and South 

Canals. Given the diversity of historical and current land use activities, tracing and 

identifying the sources of waterborne trash is complex. Waterborne trash consisted of 

common materials such as Styrofoam, plastic cups, plastic bottles, and organic debris. 

Roads, construction, recreation, and commercial and industrial developments all can 

contribute to the problem. Ongoing Project operation and maintenance has very little 

potential to cause and/or significantly contribute to the waterborne trash accumulation.   

Effects on the canal walls and historic properties that were observed during the site visit 

appear consistent with long-term weathering, erosion, and corrosion associated with age 
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and long-term submergence and run-off/seepage from surrounding features. While normal 

Project operations do not appear to be adversely affecting the canal structures beyond 

normal wear, it should be noted that Project operations should be limited to smooth 

transitions in water surface levels and flows in the canals. During high water surface 

elevations, the soils behind the canal walls become saturated with water through the voids 

and empty mortar joints in the walls, leading to higher soil pressures against the wall. While 

the canals are fully watered, the water serves as a balancing force against the walls to 

hold them in place. Drawdowns remove that water pressure force on the walls from the 

canal side while the saturated soils behind them have increased pressure forces compared 

to their dry states. Additionally, fluctuations of water surface elevations can impact historic 

structures along the canals. Timbers that fluctuate between exposure to water and 

exposure to air more readily decompose. Similarly, steel and other metals tend to corrode 

faster during fluctuating water surface elevations due to the shifts in temperature between 

the water and air, the higher concentration of oxygen in air after the water has started the 

corrosion process, and the changes in flow rates during dewatering and rewatering of 

canals. 

7 Variances from FERC-Approved Study Plan 

The RSP indicated that the study area for the Condition Assessment of Historic Properties 

and Associated Canal System would include the Central Bridge. However, during the 

review of the various reference documents and the data available from the Massachusetts 

Cultural Resource Information Systems, the Central Bridge was noted to be outside of the 

APE. Therefore, potential impacts of historic, current, and proposed project operations on 

the Central Bridge were not included in this study.  

8 Germane Consultation and Correspondence 

A summary of germane correspondence and consultation related to the Condition 

Assessment of Historic Properties and Associated Canal System is presented in Table 

8-1. Appendix D provides copies of relevant correspondence.  

Table 8-1. Germane Consultation and Correspondence  

Date Type From To Subject 

July 16, 2024 Letter Essex/HDR 
Lawrence 
Historical 

Commission 

Initiating Consultation and 
Requesting Concurrence on the Area 
of Potential Effects for the Lawrence 

Hydroelectric Project 

September 24, 
2024 

Letter Essex/HDR 
Massachusetts 

Historical 
Commission 

Second Request Concurrence on the 
Area of Potential Effects for the 
Lawrence Hydroelectric Project 
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1. INTRODUCTION 

Woodard & Curran Structural Engineer Jim Sturgis, P.E. conducted a visual condition assessment of the wall systems 
for the North Canal located in Lawrence, MA on May 1st & May 3rd, 2019. He was also accompanied on the first day by 
Woodard & Curran Structural Engineer Robert Njoroge, P.E. This visual assessment was conducted to evaluate the 
condition of the retaining walls that form the canal along the north and south borders. 

The objective of this assessment was to make visual observations limited to only those surfaces visible as viewed from 
the top surface of the canal walls while canals were partially full of water. We identified signs of deterioration or 
instability such as out-of-plumbness, bulges, dislodged stones, missing stones, vegetation growth, mis-alignment along 
the face, mis-alignment along top of wall, open spaces or voids between stones, erosion, and differential settlement 
among other conditions. This assessment is a general overview of the condition of the canal wall system. A detailed 
close-up assessment in the canal, performed either by boat or in a drained accessible canal, would be required to 
provide a more concise and thorough evaluation of the canal system. This would include assessment of the underwater 
sections of the wall. 

Access was very limited in some areas due to property being blocked off and the inability to safely assess wall 
conditions below bridge structures. All conditions were assessed from a distance on the opposite side of the canal, 
since we were not able to enter the canal. Photos are provided to accompany observations. This Memorandum will 
include the following sections: 

• Memorandum (with photos provided for only the most high-risk conditions observed) 

• Appendix A:  North Canal Reference Plan (Google Map Showing all Stationing) 

• Appendix B:  North Canal Summary Table (with Observations & Recommendations by Station) 
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2. EXISTING CONSTRUCTION 

The report provides a map and photos of observed conditions along the canal wall system and assigned a risk rating 
to the various conditions. The age, dimensional data, geometry, and design of the walls are unknown, as no existing 
record information was available during this task. As such, the characteristics of the wall structures were as observed 
on site. The total length of the North canal is approximately 5,400 feet based on a measurement taken from online 
maps. The canal flows west to east along Canal Street. The evaluation was performed by walking the length of the 
canal on both sides (where accessible), starting at the Broadway Street Bridge and ending at the canal discharge 
spillway. 

Historic data suggests that the North Canal was completed in 1848 and consists of granite blocks laid on a bed of 
hydraulic cement. The wall system appears to be predominantly constructed of dry-laid stones of varying size and type. 
The appearance, stone type, method, quality, and workmanship of wall construction is inconsistent and variable along 
its length. Some sections were observed to have mortared joints, shotcrete facing, concrete facing, and conventional 
stone masonry. The function of the walls is to retain soil along each side of the canal. The height of the wall system 
varies and there are guardrails atop several walls that protect sidewalks and building frontage. The canal is bounded 
by a roadway, Canal Street, to the north and by an island with several large mill building structures to the south. 
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3. OBSERVATIONS 

Observations were made along the entire length of both the north and south canal walls. A stationing system was 
developed to use for reference, starting with Station 0 + 00 at the Broadway Street Railroad Bridge to the west and 
ending with Station 54 + 05 at the canal discharge spillway to the east. Each section of canal wall was given a stationing 
range, given a condition description, then assigned a Risk Level from 1 (worst condition/highest risk level) to 5 (best 
condition/lowest risk level). Risk Levels 1 to 5 are further defined in Appendix B and are each designated by a unique 
color. An item number was assigned to each section of wall (N# for north wall and S# for south wall), where it appeared 
that the relative condition was observed to change. Note that this is difficult to differentiate (especially as viewed from 
a distance), but an attempt was made to do so in order to assign a relative Risk Level to each area and assist the 
owner with prioritization of future repairs. 

A Google Map image was created for use as a reference plan (see Appendix A – North Canal Reference Plan), which 
included the following information: 

• A colored Google Map image of the canal area for use as a background; 

• Several named landmark stations were created along the canal to make it easier for someone to locate the 
stations in the field (labeled “A” through “Z”, then “AA” through “FF” and defined below the Google Map image); 

• Colored Risk Levels were plotted with the five risk levels as defined in Appendix B; and 

• Item numbers (N# and S#) were also plotted on this plan. 

A summary document was created to summarize information pertaining to all item numbers in one place (see Appendix 
B – North Canal Summary Table). This summary table lists the following information: 

• Item #, nearby landmark station points, start station, and end station; 

• For each Item #:  Type of wall; approximate height of wall above current canal water level, Observations, 
Recommendations, and Risk Level; and 

• Definitions for Risk Levels 1 through 5, and a Legend with Abbreviations and Definitions. 
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4. RECOMMENDATIONS 

In general, there are multiple and varying wall conditions along the length of the canal. The conditions observed are 
synonymous with signs of an aging wall system. In the absence of any as-built record information on the wall 
construction, it was difficult to ascertain whether the present conditions of the wall match the original intended geometry 
or what repairs have been done over time. We were only able to comment on the faces of the walls that are exposed 
to view. Extensive vegetation growth was observed along canal walls between stones, some of which were trees 
several inches in diameter. All vegetation growth can be destructive to the wall system and should be maintained and 
removed to prevent further damage. Refer to Appendix A and Appendix B for more detailed information about each 
area identified. 

For all areas categorized as Risk Levels 3 through 5, it is recommended that condition and stability of areas should be 
monitored and re-inspected by a licensed structural engineer every 1 to 2 years to ensure that the observed conditions 
are not worsening. Some repairs may be required for these areas in the future. 

Any wall sections that exhibit plumbness concerns, apparent instability, and/or deterioration have been categorized as 
Risk Levels 1 and 2. For these sections we recommend that the walls be rebuilt by an experienced contractor who 
specializes in building this type of rock wall system. It is difficult to assign a timetable to this without wall as-built record 
drawings, but it is recommended that walls be repaired within the next two to four years. However, given the nature of 
the wall construction, it should be understood that sections of wall could fail or collapse at any time. The following 
pages summarize the wall sections assigned to Risk Levels 1 and 2, presented in order of stationing first for the north 
wall then the south wall (with photos for each item number). 
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Wall Section:  Item #N4; Station 1 + 90 to 3 + 80; Risk Level 2 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  VG (vegetation growth); top of wall uneven, potential differential settlement; appears 
unstable; out of plumb/top leaning into canal; large open joints and voids; missing stones; dislodged 
stones; overburden pushing top stones toward canal. See photos below. 

Recommendations:  Rebuild this wall section with stone construction to match existing. 
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Wall Section:  Item #N5; Station 3 + 80 to 5 + 30; Risk Level 1 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  VG; top of wall uneven, potential differential settlement; appears unstable; out of 
plumb/top leaning significantly into canal; bowing; bulging; irregular and variable face; large open joints 
and voids; missing stones; dislodged stones; overburden pushing top stones towards canal. See 
photos below. 

Recommendations:  Rebuild this wall section with stone construction to match existing. 
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Wall Section:  Item #N6; Station 5 + 30 to 6 + 95; Risk Level 1 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  VG; top of wall uneven, potential differential settlement; appears unstable; out of 
plumb/top leaning significantly into canal; bowing; bulging; irregular and variable face; large open joints 
and voids; missing stones; dislodged stones; overburden pushing top stones towards canal. See 
photos below. 

Recommendations:  Rebuild this wall section with stone construction to match existing. 
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Wall Section:  Item #N7; Station 6 + 95 to 8 + 05; Risk Level 1 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information. 

Observations:  VG; top of wall uneven, potential differential settlement; appears unstable; out of 
plumb/top leaning significantly into canal; bowing; bulging; irregular and variable face; large open joints 
and voids; missing stones; dislodged stones; overburden pushing top stones towards canal. See 
photos below. 

Recommendations:  Rebuild this wall section with stone construction to match existing. 
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Wall Section:  Item #N8; Station 8 + 05 to 9 + 95; Risk Level 1 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  VG; top of wall uneven, potential differential settlement; appears unstable; out of 
plumb/top leaning significantly into canal; bowing; bulging; irregular and variable face; large open joints 
and voids; missing stones; dislodged stones; overburden pushing top stones towards canal. See 
photos below. 

Recommendations:  Rebuild this wall section with stone construction to match existing. 
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Wall Section:  Item #N17; Station 26 + 30 to 28 + 40; Risk Level 2 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  Heavy VG; out-of-plumb, leaning toward canal; appears unstable; major open joints 
and voids; dislodged stones. See photos below. 

Recommendations:  Rebuild this wall section with stone construction to match existing. 
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Wall Section:  Item #N18; Station 28 + 40 to 29 + 55; Risk Level 1 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  VG; out-of-plumb leaning/bowing significantly into canal; unstable; many top stones 
pushing into canal; major open voids; large concrete public observation deck above wall with benches. 
See photos below. 

Recommendations:  Rebuild this wall section with stone construction to match existing (top portion is 
in the worst condition) 
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Wall Section:  Item #N24; Station 41 + 50 to 42 + 70; Risk Level 2 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  Heavy VG; variable plumbness; questionable stability; poorly laid wall with variable 
stone sizes; many large open joints and voids; abandoned utility structure. See photos below. 

Recommendations:  Demolish existing abandoned utility structure; Rebuild this wall section with stone 
construction to match existing. 
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Wall Section:  Item #S15; Station 10 + 10 to 10 + 25; Risk Level 2 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  VG; plumb; questionable stability; large open voids near base of wall at old, deteriorated 
gate structure. See photos below. 

Recommendations:  Demolish existing abandoned gate structure; Rebuild this wall section with stone 
construction to match existing. 
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Wall Section:  Item #S23; Station 18 + 90 to 22 + 10; Risk Level 2 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  Heavy VG; some areas out-of-plumb and leaning outward into canal; appears unstable; 
erosion along base and top of wall; many dislodged and missing stones. See photos below. 

Recommendations:  Rebuild this wall section with stone construction to match existing. 
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Wall Section:  Item #S25; Station 22 + 75 to 23 + 45; Risk Level 1 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information.  

Observations:  VG; 50 LF of wall to face of bridge appears unstable and is out-of-plumb with top 
leaning significantly into canal. See photos below. 

Recommendations:  Rebuild this wall section with stone construction to match existing. 
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Wall Section:  Item #S26; Station 23 + 45 to 26 + 30; Risk Level 1 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information.  

Observations:  Heavy VG; out-of-plumb and leaning into canal; appears unstable; wall is wavy along 
its length; major open joints and large voids; dislodged stones pushed outward in many locations, 
especially along top. See photos below. 

Recommendations:  Rebuild this wall section with stone construction to match existing. 
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Wall Section:  Item #S27; Station 26 + 30 to 27 + 80; Risk Level 1 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  VG; out-of-plumb and top half of wall is pushed out and leaning into canal; appears 
unstable; past shotcrete repair is failing; missing stones; dislodged stones. See photos below. 

Recommendations:  Rebuild this wall section with stone construction to match existing. 
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Wall Section:  Item #S28; Station 27 + 80 to 28 + 40; Risk Level 1 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  Section of concrete wall is in very poor condition – especially the lower half – with 
severe deterioration and undermining at its base; past shotcrete repair is failing; pronounced lean into 
canal; appears unstable. See photos below. 

Recommendations:  Demolish concrete wall and rebuild this wall section with stone construction to 
match existing. 
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Wall Section:  Item #S31; Station 29 + 70 to 31 + 25; Risk Level 2 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  Heavy VG; out-of-plumb leaning into canal; large open joints and voids; failing mortar 
in joints; missing stones; old gate structure; appears unstable. See photos below. 

Recommendations:  Demolish old gate structure and rebuild this wall section with stone construction 
to match existing. 
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Wall Section:  Item #S32; Station 31 + 25 to 31 + 65; Risk Level 1 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  This entry is for 25 LF of wall starting at face of bridge; VG; out of-plumb with major 
leaning into canal; appears unstable with vehicles currently parked close to face of wall; earth 
and VG along base of wall. See photos below. 

Recommendations:  Rebuild this wall section with stone construction to match existing. Prohibit 
parking of vehicles along this wall to minimize future surcharge loading. 
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Wall Section:  Item #S34; Station 33 + 25 to 34 + 05; Risk Level 2 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  DLSW appears to have been repaired using formed concrete on exterior face; this 
concrete facing is cracked, deteriorated, and severely undermined along its base; questionable 
plumbness; questionable stability. See photos below. 

Recommendations:  Demolish existing cracked, deteriorated concrete and rebuild this wall section with 
stone construction to match existing. 
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Wall Section:  Item #S36; Station 35 + 10 to 35 + 70; Risk Level 1 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  VG; out-of-plumb and leaning into canal; appears unstable with areas that have partial 
and total collapse; large open joints and voids; missing stones. See photos below. 

Recommendations:  Rebuild this wall section with stone construction to match existing. 
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Wall Section:  Item #S41; Station 41 + 80 to 41 + 95; Risk Level 1 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  DLSW combined with rotten wood framework; abandoned utility structure; heavy VG; 
appears unstable; partial collapse for top portion; major open joints and voids; missing stones; erosion. 
See photos below. 

Recommendations:  Demo wooden utility structure and rebuild this wall section with stone construction 
to match existing. 
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Wall Section:  Item #S43; Station 43 + 00 to 43 + 20; Risk Level 1 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  DLSW combined with rotten wood framework; abandoned utility structure; heavy VG; 
appears unstable; partial collapse for top portion; major open joints and voids; missing stones; erosion. 
See photos below. 

Recommendations:  Demo wooden utility structure and rebuild this wall section with stone construction 
to match existing. 
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Wall Section:  Item #S45; Station 44 + 50 to 45 + 90; Risk Level 2 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  VG; out-of-plume and leaning into canal; appears unstable; major open joints and gaps; 
dislodged stones; abandoned concrete post foundation atop unstable DLSW stones; erosion along top 
supporting sidewalk and street. See photos below. 

Recommendations:  Demo concrete post-foundation structure and rebuild this wall section with stone 
construction to match existing. 
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Wall Section:  Item #S48; Station 51 + 35 to 54 + 05; Risk Level 2 

Refer to Appendix A – North Canal Reference Plan and Appendix B – North Canal Summary Table for 
further information 

Observations:  VG; out-of-plumb and top stones are leaning into canal; appears unstable; poorly-built 
wall with variable and irregular surface; large open joints and voids; dislodged stones; last portion of 
wall was previously replaced with riprap stone, likely due to a wall collapse; wall ends near canal outlet 
which is located at Station 54 + 05. See photos below. 

Recommendations:  Demo concrete post foundation structure and rebuild this wall section with stone 
construction to match existing. 
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APPENDIX A: NORTH CANAL REFERENCE PLAN 
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APPENDIX B: NORTH CANAL SUMMARY TABLE 
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# NEAR 
POINTS 

START 
LOC’N 

END 
LOC’N 

TYPE H OBSERVATIONS RECOMMENDATIONS RL 1-5 

N1 A - B 0 + 00 0 + 50 DLSW 9’ Canal entrance; VG; plumb; appears stable; minor open joints; very limited access/visibility below railroad crossing RV; further inspect walls below railroad deck area 4* 

N2 B - C 0 + 50 1 + 60 DLSW 9’ VG; plumb; appears stable; minor open joints; very limited access/visibility below Broadway bridge RV; further inspect walls below bridge area 4* 

N3 B - C 1 + 60 1 + 90 DLSW 5’ VG; questionable plumbness; appears stable; sag in top of wall, potential local settlement; minor open joints; very limited access/visibility 
since south side locked 

RV; monitor 3** 

N4 B - D 1 + 90 3 + 80 DLSW 5’ VG; top of wall uneven, potential differential settlement; appears unstable; out of plumb/top leaning into canal; large open joints & voids; 
missing stones; dislodged stones; overburden pushing top stones toward canal 

Rebuild wall 2** 

N5 D - E 3 + 80 5 + 30 DLSW 5’ VG; top of wall uneven, potential differential settlement; appears unstable; out of plumb/top leaning significantly into canal; bowing; bulging; 
irregular and variable face; large open joints & voids; missing stones; dislodged stones; overburden pushing top stones towards canal 

Rebuild wall 1** 

N6 E - F 5 + 30 6 + 95 DLSW 5’ Observations similar to Item #N5 Rebuild wall 1** 

N7 F - G 6 + 95 8 + 05 DLSW 5’ Observations similar to Item #N5 Rebuild wall 1** 

N8 G - H 8 + 05 9 + 95 DLSW 5’ Observations similar to Item #N5 Rebuild wall 1** 

N9 H - I 9 + 95 11 + 25 DLSW 7’ VG; plumb; appears stable; moderate open joints & voids RV; monitor 4 

N10 I - J 11 + 25 12 + 80 DLSW 5’ VG; plumb; appears stable; moderate open joints; several top stones are dislodged RV; monitor 3 

N11 I - K 12 + 80 14 + 80 DLSW 5’ VG; plumb; appears stable; moderate open joints;  RV; monitor 4 

N12 K - L 14 + 80 15 + 15 DLSW 7’ Heavy VG; small trees growing between stones; questionable plumbness; appears stable; moderate open joints; dislodged stones; top of 
wall is uneven with stones pushing into canal 

RV; monitor 3 

N13 K - N 15 + 15 18 + 20 DLSW, CONC 6’ VG; plumb; appears stable; minor open joints; top of wall is concrete near Reference Points L & M RV; monitor 4 

N14 N - O 18 + 20 18 + 70 DLSW, CONC 7’ VG; plumb; appears stable; some large voids in stone below concrete (20 LF) RV; large voids below concrete cap wall; monitor 3 

N15 N - P 18 + 70 23 + 45 DLSW, MSW 7’ VG; plumb; appears stable; minor open joints; MSW on top portion; DLSW on bottom portion RV; monitor 5 

N16 P - Q 23 + 45 26 + 30 DLSW 6’ VG; plumb; appears stable; minor open joints RV; monitor 4 

N17 Q - R 26 + 30 28 + 40 DLSW 4’ Heavy VG; out-of-plumb, leaning toward canal; appears unstable; major open joints & voids; dislodged stones Rebuild wall 2 

N18 R - S 28 + 40 29 + 55 DLSW 4’ VG; out-of-plumb leaning/bowing significantly into canal; appears unstable; many top stones pushing into canal; major open voids; large 
concrete public observation deck above wall with benches;  

Rebuild wall, at least the top portion. 1 

N19 R - T 29 + 55 31 + 25 DLSW 5’ Heavy VG; appears stable; plumb; moderate open joints RV; monitor 4 

N20 T - W 31 + 25 36 + 40 DLSW 7’ VG; appears stable; plumb; moderate open joints; some small stones dislodged with voids in places; earth & VG along base RV; monitor; reset any loose, dislodged stones 4 

N21 W - X 36 + 40 37 + 95 DLSW, MSW, 
CONC 

7’ VG; appears stable; plumb; moderate open joints & voids; deteriorated concrete near diagonal walking bridge; top half of wall has mortared 
joints 

RV; monitor; repair 20 LF of deteriorated concrete 3 

N22 X - Y 37 + 95 40 + 25 DLSW, MSW, 
CONC 

7’/11’ VG; appears stable; fairly plumb; moderate open joints; many dislodged stones; lower DLSW with upper MSW or CONC RV; monitor; reset any loose, dislodged stones 3 

N23 Y - Z 40 + 25 41 + 50 DLSW, MSW, 
CONC 

7’/11’ VG; appears stable; plumb; minor open joints; lower DLSW with upper MSW or CONC RV; monitor 4 

N24 Y - AA 41 + 50 42 + 70 DLSW 5’ Heavy VG; variable plumbness; questionable stability; poorly laid wall with variable stone sizes; many large open joints & voids; abandoned 
utility structure 

Rebuild wall 2 

N25 Z - BB  42 + 70 43 + 75 DLSW 5’ VG; plumb; appears stable; moderate open joints RV; monitor 4 

N26 AA - CC 43 + 75 46 + 05 DLSW 4’-6’ VG; out-of-plumb; appears unstable; poorly laid wall with variable stone sizes; many large open joints & voids; abandoned utility structure RV; monitor 3 

N27 BB - DD 46 + 05 47 + 05 MSW 6’-8’ Mortared stone masonry wall below and in vicinity of vehicle & pedestrian bridges in good condition No work required 5 

N28 CC - EE 47 + 05 51 + 00 DLSW 5’ VG; fairly plumb; appears stable; poorly laid wall with variable/irregular stone sizes and profile; many large open joints & voids; dislodged 
stones 

RV; monitor 3 

N29 DD - FF 51 + 00 51 + 85 DLSW, CONC 5’ Abandoned intake structure has assortment of DLSW and CONC walls, with corroded steel framework Demo steel framework & re-inspect wall in more detail 3 

N30 EE - FF 51 + 85 54 + 05 EARTH 8’ Sloped, vegetated earthen embankment which ends near canal outlet located at Station 54 + 05 No work required 5 

S1 A - B 0 + 00 0 + 50 DLSW, CONC 12’ Could not inspect – concealed by railroad bridge Re-inspect from below with safety precautions in place 4 

S2 B - D 0 + 50 2 + 30 DLSW 12’ VG; plumb; appears stable; minor open joints; old steel bridge beams bear on wall RV; monitor 4** 

S3 C - D 2 + 30 3 + 55 DLSW, CONC 12’ VG; plumb; appears stable; minor open joints; upper sections are poured concrete RV; monitor 4** 

S4 C - D 3 + 55 3 + 65 DLSW 12’ VG; questionable plumbness; appears stable; localized vertical strip with missing stones, large voids, and major erosion RV; rebuild localized area (5 LF wide); monitor 3** 

S5 C - E 3 + 65 3 + 90 DLSW 12’ VG; appears stable; plumb; minor open joints RV; monitor 4** 

S6 D - E 3 + 90 4 + 35 BRICK 12’ Brick drainage gate structure with 4 pipes and wooden gates below water; brick fair condition; wood poor condition; plumb; appears stable RV; monitor 3** 

S7 D - E 4 + 35 4 + 55 DLSW 12’ VG; appears stable; plumb; minor open joints RV; monitor 4** 

S8 D - E 4 + 55 4 + 95 DLSW 11’ VG; appears stable; plumb; moderate open joints & some large voids RV; monitor 4** 

S9 D - F 4 + 95 6 + 15 DLSW 11’ VG; appears stable; plumb; minor open joints RV; monitor 4** 

S10 E - F 6 + 15 6 + 55 DLSW 11’ VG; appears stable; plumb; moderate open joints & some large voids RV; monitor 4** 

S11 E - F 6 + 55 7 + 25 DLSW 11’ VG; appears stable; plumb; minor open joints RV; monitor 4** 
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# NEAR 
POINTS 

START 
LOC’N 

END 
LOC’N 

TYPE H OBSERVATIONS RECOMMENDATIONS RL 1-5 

S12 F - G 7 + 25 7 + 75 BRICK 10’ Brick drainage gate structure with 4 pipes and wooden gates below water; brick fair to poor condition; wood very poor condition; plumb; 
appears stable 

RV; monitor; repair crumbling brick 3** 

S13 F - H 7 + 75 9 + 95 DLSW 8’ VG; plumb; appears stable; moderate open joints & some large voids;  RV; monitor 4** 

S14 H - I 9 + 95 10 + 10 DLSW, MSW 9’ VG; plumb; appears stable; moderate open joints RV; monitor 4 

S15 H - I 10 + 10 10 + 25 DLSW 8’ VG; plumb; questionable stability; large open voids near base of wall at old, deteriorated gate structure;  Rebuild approx. 15 LF of wall 2 

S16 H - I 10 + 25 10 + 75 DLSW 8’ VG; plumb; appears stable; moderate open joints & some large voids RV; monitor 4 

S17 H - I 10 + 75 11 + 35 DLSW 6’ VG; out-of-plumb; questionable stability; top of wall has outward bowing into canal (former railroad rails adjacent to wall, potential past rail 
surcharge); moderate open joints & some large voids 

RV; monitor 3 

S18 I - K 11 + 35 13 + 60 DLSW 6’ VG; plumb; appears stable; moderate open joints RV; monitor 4 

S19 J - L 13 + 60 15 + 00 DLSW, SHCT 6’ VG; plumb; appears stable; evidence of various past repairs to wall; face of wall was coated with shotcrete that is now flaking off; lower 
portion is faced with concrete that has cracks/deterioration that is beginning to fail;  

RV; monitor 3 

S20 K - M 15 + 00 17 + 45 DLSW 6’ Heavy VG; fairly plumb; questionable stability; evidence of past repair with granite blocks and crushed stone where wall presumably 
collapsed; missing & dislodged stones; major open joints & large open voids; some areas crumbling 

RV; monitor 3 

S21 M - N 17 + 45 18 + 20 DLSW, CONC 6’ Bridge area:  could not gain access or visibility to inspect. RV; monitor; further inspect walls below bridge area 4 

S22 N - O 18 + 20 18 + 90 DLSW, MSW 6’ VG; plumb; appears stable; moderate open joints; previously-mortared joints are failing RV; monitor 3 

S23 N - P 18 + 90 22 + 10 DLSW 6’ Heavy VG; some areas out-of-plumb and leaning outward into canal; appears unstable; erosion along base & top of wall; many dislodged & 
missing stones;  

Rebuild wall 2 

S24 O - P 22 + 10 22 + 75 CONC, MTL 7’ Abandoned metal & concrete intake structure; metal is corroded and conceals concrete wall; could not access for inspection Demo steel framing items and conduct wall inspection 3 

S25 O - P 22 + 75 23 + 45 DLSW 7’ VG; 50 LF of wall to face of bridge appears unstable & out-of-plumb with top leaning significantly into canal Rebuild wall 1 

S26 P - Q 23 + 45 26 + 30 DLSW 6’ Heavy VG; out-of-plumb and leaning into canal; appears unstable; wall is wavy along its length; major open joints & large voids; dislodged 
stones pushed outward in many locations, especially along top 

Rebuild wall 1 

S27 Q - R 26 + 30 27 + 80 DLSW, SHCT 7’ VG; out-of-plumb and top half of wall is pushed out and leaning into canal; appears unstable; past shotcrete repair is failing; missing 
stones; dislodged stones 

Rebuild wall 1 

S28 Q - S 27 + 80 28 + 40 CONC 8’ Section of concrete wall is in very poor condition – especially the lower half – with severe deterioration and undermining at its base; past 
shotcrete repair is failing; pronounced lean into canal; appears unstable 

Rebuild wall 1 

S29 R - S 28 + 40 29 + 50 DLSW, SHCT 7’ DLSW concealed by past shotcrete repair that is flaking off; appears stable; plumb; one large void in wall RV; monitor; infill one large hole 3 

S30 R -S 29 + 50 29 + 70 DLGWR 7’ Dry laid granite block wall repair with combination of granite blocks and crushed stone; assumed that this section of DLSW previously 
collapsed; alignment is poor; variable plumbness and appears stable 

RV; monitor 3 

S31 S - T 29 + 70 31 + 25 DLSW, MSW 7’ Heavy VG; out-of-plumb leaning into canal; large open joints & voids; failing mortar in joints; missing stones; old gate structure Rebuild wall; demo gate structure 2 

S32 T - U 31 + 25 31 + 65 DLSW 8’ This entry is for 25 LF of wall starting at face of bridge; VG; out of-plumb with major leaning into canal; appears unstable with vehicles 
currently parked close to face of wall; earth & VG along base of wall 

Rebuild wall; consider prohibiting parking next to this 
wall 

1 

S33 T - U 31 +65 33 + 25 DLSW, MSW 7’ Heavy VG; DLSW with failing mortar joints for upper areas; out-of-plumb with top stones pushed into canal; questionable stability; earth & 
VG along base of wall 

RV; monitor; reset any dislodged top stones 3 

S34 U - V 33 + 25 34 + 05 CONC-FCD 
DLSW 

7’ DLSW appears to have been repaired using formed concrete on exterior face; this concrete facing is cracked, deteriorated, and severely 
undermined along its base; fairly plumb; questionable stability 

Rebuild wall (impractical to repair) 2 

S35 U - V 34 + 05 35 + 10 CONC 7’ Concrete wall along abandoned intake structure; wall appears plumb & stable but is concealed by intake structure framework Demo intake structure & conduct closer inspection of wall 3 

S36 V - W 35 + 10 35 + 70 DLSW 7’ VG; out-of-plumb and leaning into canal; appears unstable with areas that have partial & total collapse; large open joints & voids; missing 
stones 

Rebuild wall 1 

S37 U - W 35 + 70 36 + 40 DLSW 7’ VG; plumb; appears stable; minor open joints RV; monitor 4 

S38 W - Y 36 + 40 40 + 00 DLSW, MSW, 
CONC 

7’/11’ VG; plumb; appears stable; major open joints & large voids; DLSW lower wall and MSW/CONC upper wall RV; monitor 3 

S39 Y 40 + 00 40 + 50 CONC BRIDGE 7’ Union Street Bridge (1939 construction) has major concrete deterioration and exposed rebar on each face, railings, and abutments Conduct detailed structural condition assessment and repair 
all deteriorated concrete 

3 

S40 Y - Z 40 + 50 41 + 80 DLSW, MSW, 
CONC 

7’/11’ VG; plumb; appears stable; moderate open joints; some dislodged stones; DLSW lower wall and MSW/CONC upper wall RV; monitor 4 

S41 Y - Z 41 + 80 41 + 95 DLSW, WOOD 7’ DLSW combined with rotten wood framework; abandoned utility structure; heavy VG; appears unstable; partial collapse for top portion; 
major open joints & voids; missing stones; erosion 

Rebuild wall; demo wooden utility structure 1 

S42 Y - AA 41 + 95 43 + 00 DLSW 7’ VG; plumb; appears stable; moderate open joints & gaps; DLSW lower wall and MSW/CONC upper wall RV; monitor 4 

S43 AA 43 + 00 43 + 20 DLSW, WOOD 7’ DLSW combined with rotten wood framework; abandoned utility structure; heavy VG; appears unstable; partial collapse for top portion; 
major open joints & voids; missing stones; erosion 

Rebuild wall; demo wooden utility structure 1 

S44 AA - BB 43 + 20 44 + 50 DLSW, MSW 8’ VG; plumb; appears stable; major open joints & gaps RV; monitor 4 
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# NEAR 
POINTS 

START 
LOC’N 

END 
LOC’N 

TYPE H OBSERVATIONS RECOMMENDATIONS RL 1-5 

S45 AA - CC 44 + 50 45 + 90 DLSW 5’ VG; out-of-plume and leaning into canal; appears unstable; major open joints & gaps; dislodged stones; abandoned concrete post 
foundation atop DLSW stones which appear to be unstable; erosion along top supporting sidewalk and street 

Rebuild wall 2 

S46 BB - DD 45 + 90 47 + 00 MSW 6-8’ Modern stone masonry wall below and in vicinity of bridge at Station Point CC is in good condition No work required 5 

S47 CC - EE 47 + 00 51 + 35 DLSW 5’ VG; appears plumb & stable; poorly-built wall with variable & irregular surface; large open joints & voids; dislodged stones RV; monitor 3 

S48 EE - FF 51 + 35 54 + 05 DLSW 5’ VG; out-of-plumb and top stones are leaning into canal; appears unstable; poorly-built wall with variable & irregular surface; large open 
joints & voids; dislodged stones; last portion of wall was previously replaced with riprap stone, likely due to a wall collapse; wall ends near 
canal outlet which is located at Station 54 + 05 

Rebuild wall 2 

 
* The access and visibility was very limited for the rock walls below Point A Station 0 + 00 (Railroad Bridge) and below Point B Station 0 + 50 (Broadway Street Bridge); these areas were fully concealed by the bridge construction and should be further inspected from below at a future date 
with the proper safety protocol in place. 
 
** The stretch of canal between Station Points B through H had very limited access and visibility. The entire south side of the canal that borders the Cardinal Shoe property was blocked off with security gates near Points B and H. This greatly inhibited our ability to view the top of the south 
wall and get opposite canal views of the north wall along this stretch. Though a reasonable opinion of condition was achieved looking with binoculars from Points B and H, visibility would be greatly improved if access past the security fences could be arranged. 
 
LEGEND & ABBREVIATIONS: 

• Table Heading Title Abbreviations:  # = Reference # (N# or S#); NEAR POINT = Station Letter Locations on Reference Plan for quick reference; START LOC’N = station point at start of area; END LOC’N = station point at end of area; TYPE = wall construction type; H = rough 
approximation of wall height above current canal water level at time of inspection (actual canal depth was variable and not determined); RL 1-5 = Risk Level # as defined below: 

 Risk Level 1:  Very poor condition with several problem areas – high risk of failure 

 Risk Level 2:  Poor condition with several problem areas – moderate to high risk of failure 

 Risk Level 3:  Poor to fair condition with some problem areas – moderate risk of failure 

 Risk Level 4:  Fair condition with some problem areas – low to moderate risk of failure 

 Risk Level 5:  Fair to good condition with minimal problem areas – low risk of failure 

• Additional Abbreviations:  N# = Wall reference on North side of wall; S# = Item reference # on South side of wall; VG = vegetation growth; RV = remove/treat vegetation growth; DLSW = dry-laid stone wall; MSW = mortared stone wall; CONC = concrete wall; CONC FCD = formed 
concrete patch wall installed against dry-laid stone wall; BRICK = brick wall; WOOD = wood wall components; EARTH = earthen embankment; MTL = metal wall components; SHCT = shotcrete (sprayed concrete) facing over stone; DLGWR = dry laid granite block repair to wall;  

• Clarifications of terms used:  “plumb” = wall is generally plumb as viewed from a distance; “out-of-plumb” = wall is not plumb and appears to be leaning toward the canal as viewed from a distance; “stable or unstable” = general impression that the wall appears to be stable/unstable 
as viewed from a distance, but this shall not be interpreted as a statement that the wall is not at risk for failure. 

• Definitions: 

 Monitor = monitor condition and stability of this wall section over time; future repairs will likely be necessary to maintain the integrity of the wall system. 

 Rebuild wall = excavating behind wall (shoring adjacent construction as needed to protect existing structures or roadways), disassembling wall, then rebuilding it with existing stones and/or additional stones to match existing appearance. This work should be performed by a 
skilled rock wall contractor with experience restoring historic rock walls similar to that which exists in the North Canal. 

• Photos:  Refer to Memorandum Observations section for photos of each Item # listed in Risk Levels 1 & 2. Photos are not provided for item #’s listed in Risk Levels 3, 4, & 5. 
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Appendix C 
Canal Condition Assessment Summary Table 

C-1 

I.D. No. Start 
Stationing 

End 
Stationing 

Type of Wall Observations Recommendations Risk 
Level 

NN1 0+00 1+30 Dry-Laid Stone Wall Pointing of wall appears stable; however, there are missing and dislodged 
stones and the presence of vegetation between several joints. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. 

4 

NN2 1+30 2+10 Dry-Laid Stone Wall Pointing of wall appears stable; however, there are missing and dislodged 
stones and the presence of vegetation between several joints. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. 

4 

NN3 2+10 2+75 Dry-Laid Stone Wall Overall pointing appears stable but areas of shifting of stones has occurred. 
There are missing and dislodged stones and the presence of woody 
vegetation between several joints. There are some voids of 0.5 sq. ft. or 
greater. 

Remove/treat vegetative growth. Fill voids with stones and 
repoint stones that have shifted angles. Monitor for future 
movement or stone loss. 

3 

NN4 2+75 3+30 Masonry Stone Wall Top of wall is uneven, as is the thickness of the overall wall, creating a shelf. 
However, overall wall appears in fair condition with areas of missing mortar 
and most of wall appearing plumb. 

Monitor wall section for movement or changes. 4 

NN5 3+30 4+00 Dry-Laid Stone Wall Large areas of missing stone. Woody vegetative growth between stones. The 
crest of the wall is uneven and does not appear plumb. Areas of overhang of 
stone along crest, instead of flush with face of wall. 

Repoint wall, replace missing stones, and mortar between joints 
where possible. Remove/treat vegetation. 

2 

NN6 4+00 4+70 Dry-Laid Stone Wall Large areas of missing stone. Woody vegetative growth between stones. The 
crest of the wall is uneven and does not appear plumb. Areas of overhang of 
stone along crest, instead of flush with face of wall. 

Repoint wall, replace missing stones, and mortar between joints 
where possible. Remove/treat vegetation. 

2 

NN7 4+70 5+50 Dry-Laid Stone Wall Large areas of missing stone. Woody vegetative growth between stones. The 
crest of the wall is uneven and does not appear plumb. Areas of overhang of 
stone along crest, instead of flush with face of wall. 

Repoint wall, replace missing stones, and mortar between joints 
where possible. 

2 

NN8 5+50 6+05 Dry-Laid Stone Wall Large areas of missing stone. Woody vegetative growth between stones. The 
crest of the wall is uneven and does not appear plumb. Areas of overhang of 
stone along crest, instead of flush with face of wall. 

Repoint wall, replace missing stones, and mortar between joints 
where possible. 

2 

NN9 6+05 6+60 Dry-Laid Stone Wall Large areas of missing stone. Woody vegetative growth between stones. Repoint wall, replace missing stones, and mortar between joints 
where possible. 

3 

NN10 6+60 6+80 Dry-Laid Stone Wall/Masonry Stone 
Wall 

Portions of the upper wall have mortared joints and appear to be re-pointed. 
Overall wall in good condition; however, some vegetation and missing 
stones were noted. 

Monitor wall section for movement or changes. 4 

NN11 6+80 10+50 Dry-Laid Stone Wall Large areas of missing stone. Woody vegetative growth between stones. The 
crest of the wall is uneven and does not appear plumb. Areas of overhang of 
stone along crest or missing stone altogether, instead of flush with face of 
wall. 

Repoint wall, replace missing stones, and mortar between joints 
where possible. 

2 
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Canal Condition Assessment Summary Table 

C-2 

I.D. No. Start 
Stationing 

End 
Stationing 

Type of Wall Observations Recommendations Risk 
Level 

NN12 10+50 10+75 Dry-Laid Stone Wall/Masonry Cap Pointing of wall appears stable; however, there are missing and dislodged 
stones and the presence of vegetation between several joints. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. 

4 

NN13 10+75 12+25 Dry-Laid Stone Wall Traces of mortar were noted between the joints of smaller stones. Pointing 
appeared in relatively good shape and only small voids were noted. An old 
pipe was noted to daylight through the wall. However, its joints are 
mortared, and the steel cap is also encapsulated in concrete. 

Monitor wall section for movement or changes. 4 

NN14 12+25 14+90 Dry-Laid Stone Wall Large areas of missing stone. Woody vegetative growth between stones. 
Some mortar is noted but sporadic. Alignment of face appears skewed, with 
overhanging cap stones. However, alignment is not severe and does not 
appear in a state of toppling. 

Repoint wall, replace missing stones, and mortar between joints 
where possible. 

3 

NN15 14+90 17+20 Dry-Laid Stone Wall Large areas of missing stone. Woody vegetative growth between stones. 
Some mortar is noted but sporadic. Alignment of face appears skewed, with 
overhanging cap stones. However, alignment is not severe and does not 
appear in a state of toppling. 

Repoint wall, replace missing stones, and mortar between joints 
where possible. 

2 

NN16 17+20 20+20 Dry-Laid Stone Wall/Concrete Wall 
Cap 

Wall appears in great condition. Minor areas noted of vegetative growth and 
minor missing stone. 

Continue monitoring for potential deterioration over time. 5 

NN17 20+20 25+05 Dry-Laid Stone Wall/Masonry Stone 
Wall 

Wall appears in great condition. Minor areas noted of vegetative growth and 
minor missing stone. Top of wall has recent mortared joints that appear in 
good condition. Bottom of wall has missing mortar but appears stable and 
solidly built. 

Continue monitoring for potential deterioration over time. 5 

NN18 25+05 25+90 Dry-Laid Stone Wall/Concrete Wall 
Cap 

Wall appears in relatively good condition. Minor areas of missing stone 
noted. 

Continue monitoring for potential deterioration over time. 5 

NN19 25+90 28+40 Masonry Stone Wall Wall appears in great condition. Minor areas noted of vegetative growth. 
Overall mortar looks to be in good shape with only minor areas of missing 
mortar. 

Continue monitoring for potential deterioration over time. 5 

NN20 28+40 29+00 Concrete Wall Wall appears brand new under the two bridges. Continue monitoring for potential deterioration over time. 5 
NN21 29+00 30+10 Dry-Laid Stone Wall Traces of mortar were noted between the joints of smaller stones. Voids of 

missing stone were noted and areas of erosion below cap stones was 
strongly noted. 

Monitor wall section for movement or changes. Replace missing 
stones and fill voids. Mortar as appropriate. 

3 

NN22 30+10 31+35 Dry-Laid Stone Wall Traces of mortar were noted between the joints of smaller stones. Voids of 
missing stone were noted and areas of erosion below cap stones was 
strongly noted. Large voids below the capstones can result in toppling of the 
crest of the wall. Several capstones are already missing based on these 
voids. 

Monitor wall section for movement or changes. Replace missing 
stones and fill voids. Mortar as appropriate. Repoint and plumb 
wall. 

2 
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Canal Condition Assessment Summary Table 

C-3 

I.D. No. Start 
Stationing 

End 
Stationing 

Type of Wall Observations Recommendations Risk 
Level 

NN23 31+35 33+00 Dry-Laid Stone Wall Large concrete public observation deck above wall with benches and brick 
face. The crest and stones near the top of the wall appear to be leaning 
heavily into the canal, most likely caused by significant erosion of 
soils behind the canal wall and under the observation deck. Several 
leaning stones appear to bow into canal. Many capstones are eroded. Does 
not appear plumb or stable. However, historically noted to appear similar in 
2019 inspection. Sediment movement on top of stones shows heavy 
erosion from stormwater.  

Rebuild wall below concrete patio. 
 
Essex is working with Department of Conservation and 
Recreation and Lawrence Redevelopment Authority to 
coordinate repairs in 2026. 

1 

NN24 33+00 34+30 Dry-Laid Stone Wall Large areas of missing stone. Woody vegetative growth between stones. 
Wall is covered in vegetation, mostly vines. 

Repoint wall, replace missing stones, and mortar between joints 
where possible. Remove vegetation. 

3 

NN25 34+30 34+90 Dry-Laid Stone Wall, Brick and 
Concrete Cap 

Pointing of overall wall appears stable; however, there are missing and 
dislodged stones and the presence of vegetation between several joints. 
Additionally, the brick pointing is not flush, with a number of angled bricks 
and missing bricks. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. Repoint stones and 
bricks that are out of alignment. 

3 

NN26 34+90 40+50 Dry-Laid Stone Wall/Masonry Stone 
Wall 

The wall is covered in large amounts of vine and grassy vegetation. However, 
the wall appears generally stable and plumb. There are some minor areas of 
voids with missing stones and missing mortar; however, most of the wall is 
flush and well-mortared. 

Monitor wall section for movement or changes. Replace missing 
stones and fill voids. Mortar as appropriate. 

4 

NN27 40+50 40+90 Dry-Laid Stone Wall Stones do not appear stable or plumb. Bridge above is closed to pedestrian 
and vehicle access. Areas of seepage noted. Several large voids are noted. 

Rebuild wall below bridge abutment in kind. Mortar joints for 
added stability and to prevent erosion/seepage from abutment. 

2 

NN28 40+90 41+80 Dry-Laid Stone Wall/Masonry Stone 
Wall 

The wall is covered in large amounts of vine and grassy vegetation. However, 
the wall appears generally stable and plumb. There are some minor areas of 
voids with missing stones and missing mortar; however, most of the wall is 
flush and well-mortared. 

Monitor wall section for movement or changes. Replace missing 
stones and fill voids. Mortar as appropriate. 

4 

NN29 41+80 42+25 Dry-Laid Stone Wall with Concrete Cap Concrete surface is weathered but does not appear to have widespread 
spalling. Stone sections appear to be missing a series of stones and mortar 
but appear relatively stable and plumb. Minor vegetation in wall cracks. 

Monitor wall section for movement or changes. Replace missing 
stones and fill voids. Mortar as appropriate. 

4 

NN30 42+25 43+05 Concrete Wall Concrete surface appears in good condition. Minor efflorescence on 
surface. 

Monitor for future deterioration. 5 

NN31 43+05 43+35 Dry-Laid Stone Wall with Concrete Cap Concrete surface is weathered but does not appear to have widespread 
spalling. Stone sections appear to be missing a series of stones and mortar 
but appear relatively stable and plumb. Minor vegetation in wall cracks. 

Monitor wall section for movement or changes. Replace missing 
stones and fill voids. Mortar as appropriate. 

4 
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Canal Condition Assessment Summary Table 

C-4 

I.D. No. Start 
Stationing 

End 
Stationing 

Type of Wall Observations Recommendations Risk 
Level 

NN32 43+35 44+90 Dry-Laid Stone Wall/Masonry Stone 
Wall 

Traces of mortar were noted between the joints of smaller stones. Voids of 
missing stone were noted and areas of erosion below cap stones was 
strongly noted. Large voids below the capstones can result in toppling of the 
crest of the wall. Several capstones are already missing based on these 
voids. Several voids appear due to old pipe entrances, which may still serve 
as erosion paths. Bottom is not mortared while capstones are. 

Monitor wall section for movement or changes. Replace missing 
stones and fill voids. Mortar as appropriate. Repoint and plumb 
wall. 

3 

NN33 44+90 45+60 Dry-Laid Stone Wall with Concrete Cap Concrete surface is weathered but does not appear to have widespread 
spalling. Stone sections appear to be missing a series of stones and mortar 
but appear relatively stable and plumb. Minor vegetation in wall cracks. 

Monitor wall section for movement or changes. Replace missing 
stones and fill voids. Mortar as appropriate. 

4 

NN34 45+60 46+50 Masonry Stone Wall Stones appear stable and plumb and most of the mortar is still in place. 
Some minor spots of missing mortar or missing smaller stones. 

Monitor wall section for movement or changes. Replace missing 
stones and fill voids. Mortar as appropriate. 

4 

NN35 46+50 47+20 Dry-Laid Stone Wall Stones do not appear properly pointed. Portions do not appear plumb. Voids 
are moderate in size and several stones have visible wear. Additionally, the 
abandoned utility structure is in a state of disrepair and is impacting the 
wall. The crest of the wall is non-uniform and has missing or shifted stones. 
The wall is covered in heavy vegetation. 

Replace wall in-kind around the abandoned intake structure. Fill 
holes in the intake structure with stone and mortar to prevent 
leakage. 

1 

NN36 47+20 48+95 Dry-Laid Stone Wall There are some large areas of missing stones. Pointing of stones does not 
appear uniform with a flush surface. However, wall appears stable. There 
appears to be vegetation between stones. 

Remove/treat vegetation. Repoint stones that are out of 
placement. Replace missing stones and fill voids. 

3 

NN37 48+95 51+25 Dry-Laid Stone Wall There are some large areas of missing stones. Pointing of stones does not 
appear uniform with a flush surface. However, wall appears stable. There 
appears vegetation between stones. 

Remove/treat vegetation. Repoint stones that are out of 
placement. Replace missing stones and fill voids. 

3 

NN38 51+25 51+75 Dry-Laid Stone Wall Stones do not appear properly pointed. Portions do not appear plumb. Voids 
are moderate in size and several stones have visible wear. Additionally, the 
abandoned utility structure is in a state of disrepair and is impacting the 
wall. The crest of wall is non-uniform and has missing or shifted stones. Wall 
is covered in heavy vegetation. 

Remove/treat vegetation. Repoint stones that are out of 
placement. Replace missing stones and fill voids. 

3 

NN39 51+75 53+05 Masonry Stone Wall Wall appears in good condition. Monitor for future deterioration. 5 
NN40 53+05 55+50 Dry-Laid Stone Wall There are some large areas of missing stones. Pointing of stones does not 

appear uniform with a flush surface. However, the wall appears stable. 
There appears to be vegetation in between stones. 

Remove/treat vegetation. Repoint stones that are out of 
placement. Replace missing stones and fill voids. 

3 



 
Condition Assessment of Historic Properties and Associated Canal System 

Lawrence Hydroelectric Project (FERC No. 2800) 
 

 

 

Appendix C 
Canal Condition Assessment Summary Table 

C-5 

I.D. No. Start 
Stationing 

End 
Stationing 

Type of Wall Observations Recommendations Risk 
Level 

NN41 55+50 57+55 Dry-Laid Stone Wall There are some large areas of missing stones. Pointing of stones does not 
appear uniform with a flush surface. However, wall appears stable. There 
appears to be vegetation in between stones. 

Remove/treat vegetation. Repoint stones that are out of 
placement. Replace missing stones and fill voids. 

3 

NN42 57+55 58+55 Dry-Laid Stone Wall/Concrete Wall Abandoned intake structure composed of concrete walls, dry-laid stone 
walls, and a corroded steel framework. Surfaces are generally eroded but 
appear in good condition. Stable and plumb. 

Monitor for future deterioration. Rehabilitate, restore, or 
preserve the intake structure. 

4 

NN43 58+55 61+25 Earthen Embankment Sloped earthen embankment with minor vegetation. Slope appears 
maintained. 

Monitor for future deterioration. 5 

NS1 0+00 1+00 Dry-Laid Stone Wall/Concrete Wall The wall appears stable; however, many of the stones are displaced and at 
angles without a smooth surface. A number of stones are missing or 
dislodged. Vegetation is present between stones along the entire length. 
The concrete wall below Broadway St. bridge appears in relatively good 
condition. 

Replace missing stones and repoint stones to provide smooth 
surface. Remove/treat vegetation. Monitor for future shifting or 
void formations. 

3 

NS2 1+00 4+40 Dry-Laid Stone Wall The wall appears stable; however, many of the stones are displaced and at 
angles without a smooth surface. A number of stones are missing or 
dislodged. Vegetation is present between stones along the entire length. 
Concrete structures are periodically built into the wall and appear in 
relatively stable condition. 

Replace missing stones and repoint stones to provide smooth 
surface. Remove/treat vegetation. Monitor for future shifting or 
void formations. 

3 

NS3 4+40 4+85 Brick Wall with Concrete Capstone and 
Concrete Bulkheads 

Old intakes framed in brick. The intake pipes have been filled with concrete. 
The top of the wall has a concrete cap stone. Wood framing for intake is 
heavily deteriorated and much of the surface mortar for the brick has been 
eroded. The concrete cap stones have spalling and erosion, and the uneven 
surface of the intake has a large amount of vegetation. 

Remove/treat vegetation. Add mortar to brick joints that may be 
missing them. Restore, rehabilitate, or preserve the old intakes. 

3 

NS4 4+85 7+85 Dry-Laid Stone Wall Wall appears stable; however, many of the stones are displaced and at 
angles without a smooth surface. A number of stones are missing or 
dislodged. Vegetation is present between stones along entire length. 

Replace missing stones and repoint stones to provide smooth 
surface. Remove/treat vegetation. Monitor for future shifting or 
void formations. 

3 

NS5 7+85 8+30 Brick Wall with Concrete Capstone and 
Concrete Bulkheads 

Old intakes framed in brick. The intake pipes have been filled with concrete. 
Top of wall has a concrete cap stone. Wood framing for intake is heavily 
deteriorated and much of the surface mortar for the brick has been eroded. 
The concrete cap stones have spalling and erosion, and the uneven surface 
of the intake has a large amount of vegetation. 

Remove/treat vegetation. Add mortar to brick joints that may be 
missing them. Restore, rehabilitate, or preserve the old intakes. 

3 

NS6 8+30 14+50 Dry-Laid Stone Wall Wall appears stable; however, many of the stones are displaced and at 
angles without a smooth surface. A number of stones are missing or 
dislodged. Vegetation is present between stones along entire length. 

Replace missing stones and repoint stones to provide smooth 
surface. Remove/treat vegetation. Monitor for future shifting or 
void formations. 

3 

NS7 14+50 15+25 Dry-Laid Stone Wall with Shotcrete 
Overlay/Concrete Wall 

Top of wall is dry-laid stone wall with shotcrete overlaid on its surface. 
Bottom of wall is old concrete. Shotcrete appears in stable condition but 
has cracks. Concrete wall has a series of large vertical cracks. Vegetation is 
present along the entire wall length. 

Monitor concrete/shotcrete for scaling/large cracks. Repair, as 
necessary. Remove/treat vegetation. 

4 

NS8 15+25 18+00 Dry-Laid Stone Wall There are some large areas of missing stones. Pointing of stones does not 
appear uniform with a flush surface. However, wall appears stable and 
generally plumb. There appears vegetation between stones. 

Monitor for future deterioration. Remove/treat vegetation. 
Repoint shifted stones. Fill voids/gaps with new stones. 

3 
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C-6 

I.D. No. Start 
Stationing 

End 
Stationing 

Type of Wall Observations Recommendations Risk 
Level 

NS9 18+00 19+25 Concrete Wall Wall appears to be in good condition. No major or minor issues noted. Monitor for future deterioration. 5 

NS10 19+25 23+75 Dry-Laid Stone Wall Wall appears to be unstable and leaning into the canal. Some top stones 
appear to have already collapsed into the canal. There are various gaps and 
voids noted. A large number of stones are displaced. 

Replace wall in kind with dry-laid stone and mortar. 1 

NS11 23+75 24+40 Concrete Wall/Steel Intake Wall appears to be in good condition. No major or minor issues noted. Monitor for future deterioration. 5 

NS12 24+40 25+25 Masonry Stone Wall Wall appears to be in good condition. No major or minor issues noted. Monitor for future deterioration. 5 

NS13 25+25 25+55 Concrete Wall Wall appears to be in good condition. No major or minor issues noted. Monitor for future deterioration. 5 

NS14 25+55 28+35 Dry-Laid Stone Wall The wall appears to have the upper stones in the wall shifting outwards 
compared to the bottom stones. The crest of the wall is heavily eroded as 
evidenced by the sod and soil. Minor voids and displaced stones 
throughout. 

Monitor for future deterioration. Remove/treat vegetation. 
Repoint shifted stones. 

3 

NS15 28+35 29+00 Concrete Wall Wall appears to be relatively new and in good condition. No major or minor 
issues noted. 

Monitor for future deterioration. 5 

NS16 29+00 29+50 Dry-Laid Stone Wall The wall appears to be stable and generally plumb; however, the crest of the 
wall is heavily eroded. Some mortar is seen in certain locations. Some minor 
shifting of stones and some minor gaps. 

Monitor for future deterioration. Remove/treat vegetation. 
Repoint shifted stones. 

3 

NS17 29+50 31+75 Dry-Laid Stone Wall with Concrete 
Surface Overlay 

Portions of the concrete overlay have cracked off and exposed the stone 
below. Bottom is missing stones. Some areas of the crest have settled or 
shifted, leaning inwards. 

Repoint stones and fill voids. Resurface with concrete once 
formed to be plumb and with a consistent crest elevation. 

3 

NS18 31+75 32+35 Dry-Laid Stone Wall There are a number of missing stones and cracks in some of the existing 
stones. However, wall appears generally stable and plumb. The surface is 
uneven. There is some vegetative growth in the cracks. 

Remove/treat vegetation. Repoint stones that are out of 
placement. Replace missing stones and fill voids. 

3 

NS19 32+35 34+00 Masonry Stone Wall The wall appears generally stable and plumb. However, there is evidence of 
erosion of vegetation and sod on top of crest. Minor cracks and missing 
stones appear throughout. 

Monitor for future deterioration. Remove/treat vegetation to 
prevent crest erosion. 

4 

NS20 34+00 35+25 Dry-Laid Stone Wall Stones do not appear properly pointed. Portions do not appear plumb. Voids 
are moderate in size and several stones have visible wear. Additionally, the 
abandoned utility structure is in a state of disrepair. The crest of wall is non-
uniform and has missing or shifted stones. Wall is covered in heavy 
vegetation. 

Replace wall. Fill the abandoned intake structure opening with 
concrete, if planned to keep the gate remaining closed, or fill with 
stones and mortar joints if the gate will be opened at times, to 
maintain its historic value while preventing seepage. 

2 

NS21 35+25 37+80 Dry-Laid Stone Wall with Concrete 
Surface Overlay 

Portions of the concrete overlay have cracked off and exposed the stone 
below. The top of the wall is leaning slightly, and the bottom is missing 
stones. Some areas of the crest have settled. 

Repoint stones and fill voids. Resurface with concrete once 
formed to be plumb and with a consistent crest elevation. 

3 

NS22 37+80 38+95 Concrete Wall The concrete is heavily eroded along its crest and has a number of cracks 
along the old intake structure. 

Repair top of wall and monitor for future deterioration. 3 
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End 
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NS23 38+95 39+35 Dry-Laid Stone Wall The wall crest has toppled over, and the remaining top stones are 
significantly leaning. Portions of the wall are heavily eroded and have failed 
onto a sediment deposit in the canal. 

Replace wall section in kind. 1 

NS24 39+35 42+30 Dry-Laid Stone Wall The wall appears to be stable and generally plumb; however, the crest of the 
wall is heavily eroded. Some mortar is seen in certain locations. Some minor 
shifting of stones and some minor gaps. 

Monitor for future deterioration. Remove/treat vegetation. 
Repoint shifted stones. 

3 

NS25 42+30 42+60 Concrete Wall The wall has minor cracking and appears pitted in some locations. However, 
the wall appears stable, plumb, and generally uniform. 

Monitor for future deterioration. 5 

NS26 42+60 44+60 Dry-Laid Stone Wall The wall appears to be stable and generally plumb; however, the crest of the 
wall is heavily eroded. Some mortar is seen in certain locations. Some minor 
shifting of stones and some minor gaps. 

Monitor for future deterioration. Remove/treat vegetation. 
Repoint shifted stones. Restore, rehabilitate, or preserve the old 
intakes. 

3 

NS27 44+60 48+10 Dry-Laid Stone Wall The wall appears to be stable and generally plumb. Some minor shifting of 
stones and some minor gaps. Surface generally appears uniform. 

Monitor for future deterioration. Remove/treat vegetation. 4 

NS28 48+10 48+30 Dry-Laid Stone Wall Wooden gate structure appears significantly deteriorated. Wall stones have 
shifted and partially collapsed at crest. Remaining stonework is leaning and 
does not appear stable. 

Rebuild wall in kind. Fill the opening behind the intake gate with 
similar stone and mortar joints. Rehabilitate, restore, or preserve 
the intake structure. 

1 

NS29 48+30 49+35 Dry-Laid Stone Wall The wall appears to be stable and generally plumb. Some minor shifting of 
stones and some minor gaps. Surface generally appears uniform. 

Monitor for future deterioration. Remove/treat vegetation. 4 

NS30 49+35 51+40 Dry-Laid Stone Wall The wall has several large voids and dislodged stones. The wall appears to 
be slightly leaning, as evidenced by the heavy erosion of soil and sod on top 
of the wall crest. Abandoned concrete has significant undermining. 

Rebuild wall. 2 

NS31 51+40 53+05 Masonry Stone Wall The wall appears to be in good condition with no major missing stones or 
mortar noted. There does not appear to be any vegetation between stones. 
Surface appears slightly uneven but does not appear to affect its plumbness 
or stability. 

Monitor for future deterioration. 5 

NS32 53+05 57+45 Dry-Laid Stone Wall There are some large areas of missing stones. Pointing of stones does not 
appear uniform with a flush surface. However, wall appears stable and 
generally plumb. There appears vegetation between stones. 

Remove/treat vegetation. Repoint stones that are out of 
placement. Replace missing stones and fill voids. 

3 

NS33 57+45 60+15 Dry-Laid Stone Wall There are some large areas of missing stones. Pointing of stones does not 
appear uniform with a flush surface. However, wall appears stable and 
generally plumb. There appears vegetation between stones. 

Remove/treat vegetation. Repoint stones that are out of 
placement. Replace missing stones and fill voids. 

3 

NS34 60+15 60+80 Earthen Embankment with riprap and 
Dry-Laid Stone Wall cap 

Sloped earthen embankment with minor vegetation. Slope appears 
maintained. Rip-rap is not spread evenly. Stone wall cap is out-of-plumb 
and does not appear stable. 

Monitor embankment for future deterioration. Add additional 
riprap for reinforcing. Repoint and mortar stone wall cap, filling 
voids with new stones. 

2 

NS35 60+80 61+25 Concrete Wall The wall is in good condition with no signs of major deterioration. Wall 
appears stable and plumb. 

Monitor for future deterioration. 5 

SN1 0+00 0+50 Dry-Laid Stone Wall (with some 
mortar) 

Pointing of wall looks in great condition. Surface is smooth and flush and 
well-maintained. 

Monitor for future deterioration. 5 

SN2 0+50 3+25 Dry-Laid Stone Wall (with some 
mortar) 

Pointing of wall has some irregularities in the stones. However, structure of 
wall appears stable and generally plumb. 

Monitor for future deterioration. Monitor for shifting of stones. 4 
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SN3 3+25 5+25 Dry-Laid Stone Wall with Concrete Cap The wall appears stable. However, the face of the wall does not appear 
uniform, indicating shifting of stones. No major voids noted. Minor 
vegetation in wall cracks and minor voids. 

Remove and treat vegetation. Monitor for developing voids or 
larger shifts in stonework. 

4 

SN4 5+25 5+90 Dry-Laid Stone Wall with Concrete Cap The wall appears stable. However, the face of the wall does not appear 
uniform, indicating shifting of stones. No major voids noted. Minor 
vegetation in wall cracks and minor voids. Wooden stoplogs are in place 
over a portion of the wall for a release structure. No seepage or major 
deterioration noted. 

Remove and treat vegetation. Monitor for developing voids or 
larger shifts in stonework. 

4 

SN5 5+90 7+40 Dry-Laid Stone Wall/Masonry Stone 
Wall 

The wall appears to be missing a number of stones and wall face does not 
appear flush in locations. Some portions appear to have been repaired and 
re-mortared. Old gate structure appears in a state of heavy disrepair and has 
impacted the stone structure. This wall section is heavily vegetated both on 
the wall and on its crest. 

Replace wall or repoint, fill voids, and re-mortar wall (with the 
exception of the wall portion that was already repaired). Remove 
the two old gate structures if not deemed to still be in usage or 
historic. Remove vegetation. 

2 

SN6 7+40 8+80 Dry-Laid Stone Wall The wall appears to be missing a number of stones, and some stones appear 
protruded from surface. However, wall appears stable. Minor vegetation is 
noted in the cracks between stones. 

Remove and treat vegetation. Monitor for developing voids or 
larger shifts in stonework. 

3 

SN7 8+80 10+25 Dry-Laid Stone Wall The wall appears to be missing a number of stones, and some stones appear 
protruded from surface. However, the wall appears stable. Minor vegetation 
is noted in the cracks between stones. Two old intakes are hosted at this 
wall section. While the intakes themselves appear in poor condition for their 
steel and wood components, they do not appear to have heavily impacted 
the canal wall. 

Remove and treat vegetation. Repoint stones and fill voids with 
stones and mortar. 

3 

SN8 10+25 11+50 Masonry Stone Wall The wall appears to be stable and plumb with all joints mortared and an old 
outlet filled and mortared. 

Monitor for any future deterioration. 5 

SN9 11+50 13+50 Dry-Laid Stone Wall The wall appears stable. However, the face of the wall does not appear 
uniform, indicating shifting of stones. No major voids noted. Minor 
vegetation in wall cracks and minor voids. 

Remove and treat vegetation. Monitor for developing voids or 
larger shifts in stonework. 

4 

SN10 13+50 18+60 Dry-Laid Stone Wall The wall appears stable. However, the face of the wall does not appear 
uniform, indicating shifting of stones. No major voids noted. Minor 
vegetation in wall cracks and minor voids. Small intake gate appears in  

Remove and treat vegetation. Monitor for developing voids or 
larger shifts in stonework. 

4 

SN11 18+60 21+10 Dry-Laid Stone Wall with Concrete Cap The wall appears stable. However, the face of the wall does not appear 
uniform, indicating shifting of stones. No major voids noted. Minor 
vegetation in wall cracks and minor voids. Wooden stoplogs are in place 
over a portion of the wall for an old release structure. No seepage or major 
deterioration of the boards noted. Rest of release structure is in poor 
condition. 

Remove and treat vegetation. Monitor for developing voids or 
larger shifts in stonework. Remove abandoned structure if not 
deemed historically significant. 

3 

SN12 21+10 23+60 Dry-Laid Stone Wall The wall appears to be missing a number of stones, and some stones appear 
protruded from surface. However, wall appears stable. Minor vegetation is 
noted in the cracks between stones. 

Remove and treat vegetation. Monitor for developing voids or 
larger shifts in stonework. 

4 

SN13 23+60 24+00 Masonry Stone Wall (with Concrete 
Bulkhead) 

The wall appears stable and plumb. Stones are held together with masonry. 
An old intake is filled with a concrete bulkhead. Stones and concrete look 
slightly weathered but overall in good condition. 

Monitor for any future deterioration. 5 
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Type of Wall Observations Recommendations Risk 
Level 

SN14 24+00 25+00 Dry-Laid Stone Wall The wall appears to be missing a number of stones, and some stones appear 
protruded from surface. However, the wall appears stable. Minor vegetation 
is noted in the cracks between stones. There are some areas with large 
chunks of stones missing and areas where old (removed) pipes daylight. 

Remove and treat vegetation. Fill voids and mortar areas around 
old pipe inlets. Monitor for developing voids or larger shifts in 
stonework. 

3 

SN15 25+00 27+60 Masonry Stone Wall (with Concrete 
Bulkhead) 

The wall appears stable and plumb. Stones are held together with masonry. 
An old intake is filled with a concrete bulkhead. Stones and concrete look 
slightly weathered but overall in good condition. 

Monitor for any future deterioration. 5 

SN16 27+60 28+75 Masonry Stone Wall The wall appears stable and plumb. Stones are held together with masonry. 
There are two areas with larger missing stones that appear to be from an old 
structure that was removed. Otherwise, the wall is in good condition. 

Monitor for any future deterioration. Observe areas of missing 
stone for any shifting or further deterioration. 

4 

SN17 28+75 30+25 Dry-Laid Stone Wall The wall appears to be missing a number of stones, and some stones appear 
protruded from surface. However, wall appears stable. Minor vegetation is 
noted in the cracks between stones. There are some areas with large chunks 
of stones missing and areas where old intakes have been bulkheaded with 
concrete. 

Remove and treat vegetation. Fill voids and mortar areas around 
old intakes. Monitor for developing voids or larger shifts in 
stonework. 

3 

SN18 30+25 31+75 Dry-Laid Stone Wall/Masonry Stone 
Wall 

The wall appears to be missing a number of stones, and some stones appear 
protruded from the surface. However, the wall appears stable. Minor 
vegetation is noted in the cracks between stones. There are some areas with 
large chunks of stones missing and areas where old intakes have been 
bulkheaded with concrete. 

Remove and treat vegetation. Fill voids and mortar areas around 
old intakes. Monitor for developing voids or larger shifts in 
stonework. 

3 

SN19 31+75 34+00 Dry-Laid Stone Wall/Masonry Stone 
Wall 

Some stones appear missing and/or protruded from surface. However, the 
wall appears stable and plumb. Minor vegetation is noted in the cracks 
between stones. Intakes appear in relatively good condition. The entrance 
to the South Canal Wasteway appears to be well-maintained. 

Remove and treat vegetation. Fill voids and mortar areas around 
old intakes. Monitor for developing voids or larger shifts in 
stonework. 

4 

SN20 34+00 34+00 Dry-Laid Stone Wall (with Concrete 
Bulkhead) 

End of South Canal. The wall appears to be stable. A concrete bulkhead is 
in place for an old discharge channel/pipe. Does not appear to have been 
used in a long time. 

Monitor for future deterioration. Remove old pipe stem, if 
determined to not be historically remarkable. 

4 

SS1 0+00 0+25 Masonry Stone Wall The wall looks stable and plumb. Masonry was noted in all joints. Wall is 
well-maintained. 

Monitor for future deterioration. 5 

SS2 0+25 1+50 Bedrock Face This portion of the South Canal is maintained by a bedrock outcropping. Monitor for future deterioration. 5 

SS3 1+50 3+10 Dry-Laid Stone Wall Pointing of wall appears stable; however, there are missing and dislodged 
stones and the presence of vegetation between several joints. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. 

4 

SS4 3+10 5+20 Dry-Laid Stone Wall Pointing of wall appears stable; however, there are missing and dislodged 
stones and the presence of vegetation between several joints. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. 

4 

SS5 5+20 6+20 Dry-Laid Stone Wall Overall pointing appears stable but areas of shifting of stones has occurred. 
There are missing and dislodged stones and the presence of woody 
vegetation between several joints. The surface block contacts are highly 
eroded. Presence of seepage noted in some joints. 

Remove/treat vegetative growth. Replace missing stones and 
mortar joints around bridge. Add mortar between joints of 
capstones to prevent erosion of topping soil. Monitor wall 
section for continuing loss of stones or any continued shifting. 

3 

SS6 6+20 7+35 Dry-Laid Stone Wall Pointing of wall appears stable; however, there are missing and dislodged 
stones and the presence of vegetation between several joints. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. 

4 
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SS7 7+35 10+50 Dry-Laid Stone Wall Overall pointing appears stable but areas of shifting of stones has occurred. 
There are missing and dislodged stones and the presence of woody 
vegetation between several joints. The surface block contacts are highly 
eroded. Presence of seepage noted in some joints. 

Remove/treat vegetative growth. Replace missing stones and 
mortar joints around new stone placement. Add mortar between 
joints of capstones to prevent erosion of topping soil. Monitor 
wall section for continuing loss of stones or any continued 
shifting. 

3 

SS8 10+50 12+25 Dry-Laid Stone Wall Areas of shifting of stones has occurred. There are missing and dislodged 
stones, including several stones close to 18-24" in length and the presence 
of woody vegetation between several joints. The surface block contacts are 
highly eroded.  

Remove/treat vegetative growth. Replace missing stones and 
mortar joints around new stone placement. Add mortar between 
joints of capstones to prevent erosion of topping soil. Monitor 
wall section for continuing loss of stones or any continued 
shifting. 

3 

SS9 12+25 13+00 Dry-Laid Stone Wall Pointing of wall appears stable; however, there are missing and dislodged 
stones and the presence of vegetation between several joints. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. 

4 

SS10 13+00 15+10 Dry-Laid Stone Wall Areas of shifting of stones has occurred. There are missing and dislodged 
stones, including several capstones 12"+ in length and the presence of 
woody vegetation between several joints. The surface block contacts are 
highly eroded. Minor seepage is noted in some locations. 

Remove/treat vegetative growth. Replace missing stones and 
mortar joints around new stone placement. Add mortar between 
joints of capstones to prevent erosion of topping soil. Monitor 
wall section for continuing loss of stones or any continued 
shifting. 

3 

SS11 15+10 15+40 Dry-Laid Stone Wall/Brick-and-Mortar The general wall in this area is dry-laid stone wall; however, the upper 
portion is composed of a brick-and-mortar frame over a pipe exit. Seepage 
is noted along this brick framing and pipe exit, which is capped and stubbed. 
Brick is no longer properly pointed, mortar is missing, and stone is missing 
in the rest of the wall. 

Replace brick framing around opening and fill rest of opening 
with either brick or dry-laid stone wall to prevent erosion and 
large amounts of seepage. 

2 

SS12 15+40 17+25 Dry-Laid Stone Wall Pointing of wall appears stable; however, there are missing and dislodged 
stones and the presence of vegetation between several joints. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. 

4 

SS13 17+25 17+50 Dry-Laid Stone Wall A discharge pipe is seen coming into the wall. However, almost all stone is 
missing for an 18" wide section 

Replace wall. 1 

SS14 17+50 18+50 Dry-Laid Stone Wall Overall pointing appears stable but areas of shifting of stones has occurred. 
There are missing and dislodged stones and the presence of woody 
vegetation between several joints. The surface block contacts are highly 
eroded. Presence of seepage noted in some joints. 

Remove/treat vegetative growth. Replace missing stones and 
mortar joints around bridge. Add mortar between joints of 
capstones to prevent erosion of topping soil. Monitor wall 
section for continuing loss of stones or any continued shifting. 

3 

SS15 18+50 19+15 Dry-Laid Stone Wall Pointing of the wall appears stable; however, there are missing and 
dislodged stones and the presence of vegetation between several joints. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. 

4 

SS16 19+15 20+15 Dry-Laid Stone Wall/Concrete The upper portion of the wall below the bridge deck is concrete, although 
quite worn, with exposed portions of the aggregate. The dry-laid stone 
portion below is in relatively good condition, though has some missing and 
dislodged stones. 

Monitor condition of concrete and stones for any further 
deterioration or exposure. 

4 

SS17 20+15 20+90 Dry-Laid Stone Wall Pointing of wall appears stable; however, there are missing and dislodged 
stones and the presence of vegetation between several joints. Some 
missing stones are relatively large in size (approximately 0.5 sq. ft or larger 
on the surface of wall). 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. Replace missing stones 
in larger voids. 

3 
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SS18 20+90 21+00 Dry-Laid Stone Wall/Concrete The upper portion of the wall below the bridge deck includes a concrete 
overlay. The dry-laid stone portion below is in relatively good condition, 
though has some missing and dislodged stones. 

Monitor condition of concrete and stones for any further 
deterioration or exposure. 

4 

SS19 21+00 21+40 Dry-Laid Stone Wall Pointing of wall appears stable; however, there are missing and dislodged 
stones and the presence of vegetation between several joints. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. 

4 

SS20 21+40 21+85 Dry-Laid Stone Wall Pointing of the wall appears stable; however, there are missing and 
dislodged stones and the presence of vegetation between several joints, 
primarily woody vegetation in the cap. The top of the wall is missing a 
number of large stones, causing jutting of the surrounding stones from a 
lack of uniformity. One area of complete vertical missing stone about three 
(3) inches wide. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. Replace missing stones 
in larger voids. 

3 

SS21 21+85 23+50 Dry-Laid Stone Wall Pointing of the wall appears stable; however, there are missing and 
dislodged stones and the presence of vegetation between several joints. 
The stone below the old railroad bridge is slightly more deteriorated than 
rest of the section but in stable condition. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. 

4 

SS22 23+50 24+75 Dry-Laid Stone Wall Pointing of the wall appears stable; however, there are missing and 
dislodged stones and the presence of vegetation between several joints, 
primarily woody vegetation in the cap. One area of complete vertical 
missing stone about three (3) inches wide. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. Replace missing stones 
in larger voids. 

3 

SS23 24+75 26+10 Dry-Laid Stone Wall Pointing of the wall appears stable; however, there are missing and 
dislodged stones and the presence of vegetation between several joints. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. 

4 

SS24 26+10 27+10 Dry-Laid Stone Wall Overall pointing appears stable but areas of shifting of stones has occurred. 
There are missing and dislodged stones and the presence of woody 
vegetation between several joints. The surface block contacts are highly 
eroded. 

Remove/treat vegetative growth. Add stone and mortar between 
joints of capstones to prevent erosion of topping soil. Monitor 
wall section for continuing loss of stones or any continued 
shifting. 

3 

SS25 27+10 28+20 Dry-Laid Stone Wall Pointing of wall appears stable; however, there are missing and dislodged 
stones and the presence of vegetation between several joints. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. 

4 

SS26 28+20 28+50 Dry-Laid Stone Wall Overall pointing appears stable but areas of shifting of stones has occurred. 
There are missing and dislodged stones and the presence of woody 
vegetation between several joints. The surface block contacts are highly 
eroded. 

Remove/treat vegetative growth. Add stone and mortar between 
joints of capstones to prevent erosion of topping soil. Monitor 
wall section for continuing loss of stones or any continued 
shifting. 

3 

SS27 28+50 29+95 Dry-Laid Stone Wall Pointing of the wall appears stable; however, there are missing and 
dislodged stones and the presence of vegetation between several joints. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. 

4 

SS28 29+95 30+55 Dry-Laid Stone Wall (with some mortar 
at certain locations) 

Overall pointing appears stable but areas of shifting of stones has occurred. 
There are missing and dislodged stones and the presence of woody 
vegetation between several joints. The surface block contacts are highly 
eroded. 

Remove/treat vegetative growth. Add stone and mortar between 
joints of capstones to prevent erosion of topping soil. Monitor 
wall section for continuing loss of stones or any continued 
shifting. 

3 

SS29 30+55 31+75 Dry-Laid Stone Wall (with some mortar 
at certain locations) 

Pointing of wall appears stable; however, there are missing and dislodged 
stones and the presence of vegetation between several joints. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. 

4 
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SS30 31+75 32+40 Dry-Laid Stone Wall (with some mortar 
at certain locations) 

Overall pointing appears stable but areas of shifting of stones has occurred. 
There are missing and dislodged stones, including some areas with stones 
of 12"+ in height or greater missing or askew. 

Remove/treat vegetative growth. Add stone and mortar where 
stones are missing. Monitor wall section for continuing loss of 
stones or any continued shifting. 

3 

SS31 32+40 34+00 Dry-Laid Stone Wall (with some mortar 
at certain locations) 

Pointing of wall appears stable; however, there are missing and dislodged 
stones and the presence of vegetation between several joints. 

Remove/treat vegetative growth. Monitor wall section for 
continuing loss of stones or any shifting. 

4 
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July 16, 2024 

Jonas Stundžia 
Chairman 
Lawrence Historical Commission 
200 Common Street
3rd Floor
Lawrence, MA 01840

Subject: Initiating Consultation and Requesting Concurrence on the Area of 
Potential Effects for the Lawrence Hydroelectric Project, FERC Project 
Number 2800; Essex County, Massachusetts. 

Dear Jonas Stundžia: 

Essex Company, LLC (Essex), a subsidiary of  Patriot Hydro, LLC, is the Licensee, 
owner, and operator of  the Lawrence Hydroelectric Project (FERC No. 2800) (Project or 
Lawrence Project). The Project was licensed by the Federal Energy Regulatory 
Commission (FERC or Commission) on December 4, 1978 (with an ef fective date of  
December 1, 1978), and the license expires on November 30, 2028. The Lawrence 
Project is located on the Merrimack River in the City of  Lawrence in Essex County, 
Massachusetts. Essex has initiated a licensing process for the Project with the Federal 
Energy Regulatory Commission (FERC). The issuance of a license by FERC to Essex is a 
federal undertaking subject to compliance with relevant federal historic preservation laws. 
In particular, as the lead federal agency for the undertaking, FERC must comply with 
Section 106 of the National Historic Preservation Act (NHPA) of 1966, as amended (54 
U.S.C. § 300101 et seq.), which requires federal agencies to take into account the effects 
of their undertakings on historic properties.1   

FERC issued a Notice of Notice of Intent (NOI) to File License Application and Filing of 
Pre-Application Document on August 15, 2023. This issuance designated Essex as the 
non-federal representative in accordance with Title 36 Code of Federal Regulations (CFR) 
Section 800.2(c)(4) for purposes of consultation under Section 106 of the NHPA (see 
Attachment 2).2 On behalf of Essex under the authority of the FERC, HDR Engineering, 
Inc. (HDR) initiated consultation with the Massachusetts State Historic Preservation Officer 
(SHPO) per 36 CFR Section 800.3 for the Project and in accordance with 36 CFR 

1  “Historic property means any prehistoric or historic district, site, building, structure, or object included in, or 
eligible for inclusion in, the National Register of Historic Places [NRHP] maintained by the Secretary of the 
Interior. This term includes artifacts, records, and remains that are related to and located within such 
properties. The term includes properties of traditional religious and cultural importance to an Indian tribe or 
Native Hawaiian organization and that meet the National Register criteria” (36 CFR Section 800.16(l)(1). 
2  FERC issued the Notice of Notice of Intent to File License Application and Filing of Pre-Application 
Document on August 15, 2023. 
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800.4(a)(1), requested concurrence on the appropriateness of the area of potential effects 
(APE) for the proposed undertaking. Additionally, Essex is seeking your concurrence with 
with the APE for the proposed undertaking.    
 
Project Description 
 
The Lawrence Hydroelectric Project is located along the Merrimack River in Lawrence, 
Massachusetts, and the Project consists of facilities including the Essex Dam, or the Great 
Stone Dam, the Project impoundment, intake canal, powerhouse, turbines and generators, 
the North Canal the South Canal and their respective gatehouses, tailrace, fish passage 
structures, transmission line, and recreational facilities. The Project is the first dam on the 
Merrimack River, approximately 29 river miles (RM) from the Atlantic Ocean and is located 
approximately 11 RM downstream of the Lowell Hydroelectric Project (FERC No. 2790). 
 
FERC regulations require that a licensed hydroelectric project include a defined Project 
Boundary that includes “only those lands necessary for operation and maintenance of the 
project and for other project purposes, such as recreation, shoreline control, or protection 
of environmental resources.”  The Project Boundary encompasses approximately 1,092 
acres.   
 
Area of Potential Effects Description 
 
Project operation and maintenance has the potential to affect historic properties. As 
defined in the applicable regulations found at 36 CFR 800.16(d), the APE is “...the 
geographic area or areas within which an undertaking may directly or indirectly cause 
changes in the character or use of historical properties, if any such properties exist.” 
Because the Project Boundary encompasses all lands that are necessary for Project 
purposes, all Project-related operations, potential enhancement measures, and routine 
maintenance activities associated with the implementation of a license issued by the 
Commission are expected to take place within the Project Boundary. The proposed APE is 
consistent with the potential scope of Project effects and the manner in which the 
Commission has defined the APEs for other hydroelectric relicensings.  
 
During the licensing process, Essex will conduct a Condition Assessment of Historic 
Properties and Associated Canal System Study in accordance with the Condition 
Assessment of Historic Properties and Associated Canal System Study Plan, Lawrence 
Hydroelectric Project (FERC No. 2800) (Study Plan), dated April 10, 2024.   
 
Because it is not possible to determine all of the effects of various activities that may occur 
over the course of a license, Essex plans to develop a Historic Properties Management 
Plan (HPMP) in consultation with consulting parties to manage potential effects on historic 
properties throughout the term of a license issued by FERC. FERC typically completes 
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Section 106 by entering into a Programmatic Agreement (PA) or Memorandum of 
Agreement (MOA) with the licensee, the Advisory Council on Historic Preservation 
(ACHP), if they choose to participate, and the SHPO that requires the licensee to develop 
and implement an HPMP in consultation with Section 106 consulting parties.  
 
Essex will prepare a report at the conclusion of the Condition Assessment of Historic 
Properties and Associated Canal System Study that will contain sensitive, confidential, 
and privileged information and will work with FERC, SHPO, and tribes to ensure that 
confidential information is shared with consulting parties appropriately. Essex will seek 
SHPO concurrence on any NRHP eligibility determinations. The study report may be filed 
with FERC with a designation as “privileged.” Essex will also provide a summary of 
f indings for purposes of the public licensing process that excludes sensitive, confidential, 
and privileged information.   
 
Essex requests your concurrence on the appropriateness of the APE for the proposed 
undertaking.  We look forward to receiving your response within 30 days of your receipt of 
this submittal given field work associated with the Condition Assessment of Historic 
Properties and Associated Canal System Study is scheduled to begin in this fall of 2024 
(mid-September to October).    
 
If you have any questions or require additional information regarding the attachments or 
any other aspect of this transmittal, please do not hesitate to contact me at (717) 515-8994 
or Kimberly.smith@hdrinc.com.  Thank you for your assistance with this undertaking.  
 
Respectfully submitted, 
 
 
 
Kimberly Smith, MA, RPA 
Senior Cultural Resources Specialist 
HDR 
 
cc:  

 
Attachments: 1) Project Boundary Map 

2) FERC Notice of Intent to File License Application, Filing of Pre-Application 
Document 
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FERC NOI and designation of Essex as non-federal representative  
for purposes of Section 106 consultation during licensing 

 



 

UNITED STATES OF AMERICA 

FEDERAL ENERGY REGULATORY COMMISSION 

 

Essex Company, LLC               Project No. 2800-054 

 

NOTICE OF INTENT TO FILE LICENSE APPLICATION, FILING OF 

PRE-APPLICATION DOCUMENT (PAD), COMMENCEMENT OF PRE-FILING 

PROCESS, AND SCOPING; REQUEST FOR COMMENTS ON THE PAD AND 

SCOPING DOCUMENT, AND IDENTIFICATION OF ISSUES AND ASSOCIATED 

STUDY REQUESTS 

 

(August 15, 2023) 

 

a. Type of Filing:  Notice of Intent to File License Application for a New License 

and Commencing Pre-filing Process 

 

b. Project No.:  2800-054 

 

c. Dated Filed:  June 16, 2023 

 

d. Submitted By:  Essex Company, LLC (Essex) 

 

e. Name of Project:  Lawrence Hydroelectric Project (Lawrence Project) 

  

f. Location:  The project is located on the Merrimack River in the City of Lawrence 

in Essex County, Massachusetts.   

 

g. Filed Pursuant to:  18 C.F.R. Part 5 of the Commission’s Regulations 

 

h. Applicant Contact:  Kevin Webb, Hydro Licensing Manager, Essex Company, 

670 N. Commercial Street, Suite 204, Manchester, NH 03101; (978) 935-6039; 

kwebb@patriothydro.com.  

 

i. FERC Contact:  Bill Connelly at (202) 502-8587 or e-mail at 

william.connelly@ferc.gov. 

 

j. Cooperating agencies:  Federal, state, local, and tribal agencies with jurisdiction 

and/or special expertise with respect to environmental issues that wish to 

cooperate in the preparation of the environmental document should follow the 

instructions for filing such requests described in item o below.  Cooperating 

agencies should note the Commission's policy that agencies that cooperate in the 

preparation of the environmental document cannot also intervene.  

See 94 FERC ¶ 61,076 (2001). 

mailto:kwebb@patriothydro.com
mailto:william.connelly@ferc.gov
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k. With this notice, we are initiating informal consultation with:  (a) the U.S. Fish 

and Wildlife Service and/or the National Oceanic and Atmospheric Administration 

Fisheries under section 7 of the Endangered Species Act and the joint agency 

regulations thereunder at 50 C.F.R., Part 402; and (b) the State Historic 

Preservation Office, as required by section 106, National Historic Preservation 

Act, and the implementing regulations of the Advisory Council on Historic 

Preservation at 36 C.F.R. § 800.2. 

 

l. With this notice, we are designating Essex as the Commission’s non-federal 

representative for carrying out informal consultation, pursuant to section 7 of the 

Endangered Species Act and section 106 of the National Historic Preservation Act. 

 

m. Essex filed with the Commission a Pre-Application Document (PAD), including a 

proposed process plan and schedule, pursuant to 18 C.F.R. § 5.6 of the 

Commission’s regulations. 

 

n. A copy of the PAD may be viewed on the Commission’s website 

(http://www.ferc.gov) using the “eLibrary” link.  Enter the docket number, 

excluding the last three digits in the docket number field, to access the document.  

For assistance, contact FERC at FERCOnlineSupport@ferc.gov or call toll-free, 

(866) 208-3676 or TYY, (202) 502-8659. 

 

You may register online at https://ferconline.ferc.gov/FERCOnline.aspx to be 

notified via email of new filings and issuances related to these or other pending 

projects.  For assistance, contact FERC Online Support. 

 

o. With this notice, we are soliciting comments on the PAD and Commission staff’s 

Scoping Document 1 (SD1), as well as study requests.  All comments on the PAD 

and SD1, and study requests should be sent to the address above in paragraph h.  

In addition, all comments on the PAD and SD1, study requests, requests for 

cooperating agency status, and all communications to and from staff related to the 

merits of the potential application must be filed with the Commission.   

 

The Commission strongly encourages electronic filing.  Please file all documents 

using the Commission’s eFiling system at https://ferconline.ferc.gov/FERC

Online.aspx.  Commenters can submit brief comments up to 6,000 characters, 

without prior registration, using the eComment system at https://ferconline.

ferc.gov/QuickComment.aspx.  You must include your name and contact 

information at the end of your comments.  For assistance, please contact FERC 

Support at FERCOnlineSupport@ferc.gov.  In lieu of electronic filing, you may 

submit a paper copy.  Submissions sent via the U.S. Postal Service must be 

addressed to:  Kimberly D. Bose, Secretary, Federal Energy Regulatory 

http://www.ferc.gov/
mailto:FERCOnlineSupport@ferc.gov
https://ferconline.ferc.gov/FERCOnline.aspx
https://ferconline.ferc.gov/FERCOnline.aspx
https://ferconline.ferc.gov/FERCOnline.aspx
https://ferconline.ferc.gov/QuickComment.aspx
https://ferconline.ferc.gov/QuickComment.aspx
mailto:FERCOnlineSupport@ferc.gov
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Commission, 888 First Street NE, Room 1A, Washington, DC 20426.  

Submissions sent via any other carrier must be addressed to:  Kimberly D. Bose, 

Secretary, Federal Energy Regulatory Commission, 12225 Wilkins Avenue, 

Rockville, Maryland 20852.  The first page of any filing should include docket 

number P-2800-054. 

 

All filings with the Commission must bear the appropriate heading:  “Comments 

on Pre-Application Document,” “Study Requests,” “Comments on Scoping 

Document 1,” “Request for Cooperating Agency Status,” or “Communications to 

and from Commission Staff.”  Any individual or entity interested in submitting 

study requests, commenting on the PAD or SD1, and any agency requesting 

cooperating status must do so by October 14, 2023.1 

 

p. The Commission’s Office of Public Participation (OPP) supports meaningful 

public engagement and participation in Commission proceedings.  OPP can help 

members of the public, including landowners, environmental justice communities, 

Tribal members and others, access publicly available information and navigate 

Commission processes.  For public inquiries and assistance with making filings 

such as interventions, comments, or requests for rehearing, the public is 

encouraged to contact OPP at (202) 502-6595 or OPP@ferc.gov. 

 

q. The Commission’s scoping process will help determine the required level of 

analysis and satisfy the National Environmental Policy Act (NEPA) scoping 

requirements, irrespective of whether the Commission prepares an environmental 

assessment or environmental impact statement.   

 

Scoping Meetings 

 

Commission staff will hold two scoping meetings for the project to receive input 

on the scope of the NEPA document.  An evening meeting will be held at 

7:00 p.m. on September 13, 2023, at the Elk’s Lodge #65 in Lawrence, 

Massachusetts, and will focus on receiving input from the public.  A daytime 

meeting will be held at 10:00 a.m. on September 14, 2023, at Lawrence Public 

Library in Lawrence, Massachusetts, and will focus on the concerns of resource 

agencies, non-governmental organizations (NGOs), and Indian Tribes.  We invite 

all interested agencies, Indian Tribes, non-governmental organizations, and 

 
1 The Commission’s Rules of Practice and Procedure provide that if a filing 

deadline falls on a Saturday, Sunday, holiday, or other day when the Commission is 

closed for business, the filing deadline does not end until the close of business on the next 

business day.  18 C.F.R. § 385.2007(a)(2) (2022).  Because the filing deadline falls on a 

Saturday (i.e., September 2, 2023), the filing deadline is extended until the close of 

business on Monday, October 16, 2023. 

mailto:OPP@ferc.gov
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individuals to attend one or both meetings.  Spanish-English translation services 

will be provided.  If a significant number of people are interested in providing 

oral comments, a time limit of 3 minutes may need to be implemented for each 

commentor. 

 

The times and locations of these meetings are as follows: 

Evening Scoping Meeting 

 

DATE: Wednesday, September 13, 2023  

TIME:  7:00 p.m. (EDT) 

PLACE:  Elks Lodge #65  

ADDRESS:  652 Andover Street, Lawrence, MA 01843 

PHONE: (978) 687-7274 

 

Daytime Scoping Meeting 

 

DATE: Thursday, September 14, 2023  

TIME:  10:00 a.m. (EDT) 

PLACE:  Lawrence Public Library, Sargent Auditorium  

ADDRESS:  51 Lawrence Street, Lawrence, MA 01841 

PHONE: (978) 620-3600 

 

SD1, which outlines the subject areas to be addressed in the environmental 

document, was mailed to the individuals and entities on the Commission’s mailing 

list and Essex’s distribution list.  Copies of SD1 may be viewed on the web at 

http://www.ferc.gov, using the “eLibrary” link.  Follow the directions for 

accessing information in paragraph n.  Based on all oral and written comments, a 

Scoping Document 2 (SD2) may be issued.  SD2 may include a revised process 

plan and schedule, as well as a list of issues, identified through the scoping 

process.  

 

Environmental Site Review 

The applicant and Commission staff will conduct an environmental site review of 

the project.  All interested individuals, agencies, tribes, and NGOs are invited to 

attend.  Please RSVP via email to Mkinney@patriothydro.com or notify Miley 

Kinney at (603) 732-8162 on or before September 5, 2023 if you plan to attend the 

environmental site review.  The time and location of the environmental site review 

is as follows: 

 Lawrence Project  

 

DATE:  Wednesday, September 13, 2023  

http://www.ferc.gov/
mailto:Mkinney@patriothydro.com
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TIME:  9:00 a.m. (EDT) 

PLACE:  Lawrence Gateway parking lot 

ADDRESS:  70 General Street, Lawrence, MA 01840 

 

Participants will meet at the Lawrence Gateway parking lot and depart to the 

Lawrence at 9:15 a.m (EDT).  Essex will provide transportation to the project 

facilities.  All participants are responsible for their own transportation to the 

Lawrence Gateway parking lot. 

 

All persons attending the environmental site review must wear sturdy, closed-toe 

shoes or boots.  The applicant will provide hard hats to attendees for entry into 

low-overhead areas, if needed; however, participants who have their own hardhats 

should bring them.   

 

Meeting Objectives 

 

At the scoping meetings, Commission staff will:  (1) initiate scoping of the issues; 

(2) review and discuss existing conditions; (3) review and discuss existing 

information and identify preliminary information and study needs; (4) review and 

discuss the process plan and schedule for pre-filing activity that incorporates the 

time frames provided for in Part 5 of the Commission’s regulations and, to the 

extent possible, maximizes coordination of federal, state, and tribal permitting and 

certification processes; and (5) discuss the potential of any federal or state agency 

or Indian tribe to act as a cooperating agency for development of an environmental 

document.   

 

Meeting participants should come prepared to discuss their issues and/or concerns.  

Please review the PAD in preparation for the scoping meetings.  Directions on 

how to obtain a copy of the PAD and SD1 are included in item n of this document. 

 

Meeting Procedures 

 

Commission staff are moderating the scoping meetings.  The meetings are 

recorded by an independent stenographer and become part of the formal record of 

the Commission proceeding on the project.  Individuals, NGOs, Indian Tribes, and 

agencies with environmental expertise and concerns are encouraged to attend the 

meeting and to assist the staff in defining and clarifying the issues to be addressed 

in the NEPA document. 

 

 

 

Kimberly D. Bose, 

Secretary. 






