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1.0 PROJECT SUMMARY  
 

The New York City Department of Environmental Protection (NYCDEP) is charged with maintaining, securing, and 

improving the city’s water supply system. In fulfillment of this responsibility, the NYCDEP has proposed 

rehabilitation of the Jerome Park Reservoir (Reservoir) as a necessary component in the overall plan to repair and 

upgrade the infrastructure of the Croton Water Supply System. The focus of the rehabilitation project is to improve 

the water quality, to improve site safety and to maintain the functionality of the Reservoir. The Reservoir is a man-

made structure that was constructed between 1895 and 1905 and has a capacity of approximately 773 million gallons 

of water. Currently, it is fed by the New Croton Aqueduct (NCA) but the former water conduit, the Old Croton 

Aqueduct (OCA) is also a part of the east wall of the Reservoir (Figure 1).  

 

While the original OCA predates the Reservoir by 60 years, the section within the immediate Reservoir complex 

was reportedly disassembled and reconstructed to the west of its original location so that it sits parallel to the New 

Croton Branch Aqueduct (NCBA) within the Reservoir’s eastern perimeter wall. The OCA National Register (NR) 

designation form concurs that a section of the horseshoe-shaped brick underground conduit was disassembled and 

moved and what exists now dates to ca. 1899 (Figure 2).  

 

The East Basin Outlet (EBO) is another ca. 1899 tunnel below and east of the OCA within the east wall of the 

Reservoir; it runs south of Gate House No.5 for approximately 2,100 linear feet. Originally, the EBO tunnel was 

intended to feed the Reservoir’s east basin but was abandoned when the full size of the Reservoir was unrealized.  

 

The Reservoir and surrounding structures (i.e., gate houses) are recognized as a State/National Register of Historic 

Places District (S/NR District). The OCA and the NCA are also S/NR-listed properties and the OCA was designated 

a National Historic Landmark (NHL) in 1992. The approximately 125-acre Reservoir complex is a substantial and 

significant presence in the community, including both above- and below-grade resources related to the early 

engineering of the city’s water system. Open water comprises approximately 94 acres (25-feet deep). See Appendix 

B.  

 

Subsequent to the S/NR listings, the NYCDEP entered into a Memorandum of Agreement (MOA) with the New 

York State Office of Parks, Recreation and Historic Preservation (NYSOPRHP) in July 2000 concerning the 

continued operation of the Reservoir and upgrades needed in conjunction with the erection of a new Water 

Treatment Plant (WTP) (Appendix D). In this agreement, NYSOPRHP acknowledged that the Reservoir is an 

integral part of NYC’s water supply system and that NYCDEP has in the past, and would, in the future, require the 

rehabilitation, modification, upgrade and/or expansion of structures or appurtenances. A review procedure for 

activities involving significant alterations to the site is outlined in the MOA.  

 

As per item III of the MOA, the Review Procedures for Activities Involving Significant Alterations to Listed 

Surface Structures, the NYCDEP is continuing to submit architectural and site improvement drawings for ongoing 

projects. For the currently proposed project, documents were submitted to the NYSOPRHP for review in 2015. 

NYCDEP received a formal response from NYSOPRHP, dated October 9, 2015, which states that the agency 

reviewed the following proposed actions:  

 

 Addition to the Reservoir of a bird deterrent system;  

 Repairs to the Reservoir interior east wall including repointing mortar joints and reset loose/missing stone 

and construction of a concrete buttress wall;  

 Securing and abandonment of the below ground portions of the Old Croton Aqueduct that runs within the 

Reservoir east wall;  

  Securing previously abandoned below ground portions of the East Basin Outlet; and,  

 Replacement of the interior fence between Gate House Nos. 6 and 5.  

 

Beth Cumming, the Senior Historic Site Restoration Coordinator and NYSOPRHP reviewer, noted that the proposed 

rehabilitation project constitutes a significant modification to the Reservoir but approved the proposed work based 

on two conditions. The No Adverse Effect conditions, as noted in the NYSOPRHP letter of 10/9/15 (Appendix A), 

are:  
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(1) The cast-in-place concrete buttress wall proposed to be constructed against the existing east reservoir wall 

shall, under normal operations, be below the water line.  

(2) For any of the proposed work where a “new capstone” is proposed; the new capstone shall match the 

historic.  

 

If either of these conditions cannot be met, NYSOPRHP would anticipate submission of a full Alternatives Analysis 

(AA) of the proposed rehabilitation, as per the MOA and Section 106 of the National Historic Preservation Act of 

1966 (Beth Cumming, personal communication to Cece Saunders, HPI, 3/28/16).  

 

According to the most current design plans (Appendix C), there are revisions and additions to the earlier proposed 

Reservoir rehabilitation based on a variety of factors, including the NYCDEP decision against installation of a bird 

deterrent system, recent geotechnical test results, and the completed Value Engineering (VE) process. The changes 

are beneficial to the historic fabric of the Reservoir, including reduction of the proposed concrete buttress wall to a 

thinner concrete liner wall. Additional efforts, based on recent structural test results, are repairs to the submerged 

infrastructure and portal elements, the Wingwall and Archway. This change and additional effort are discussed in 

full in the following section on project needs.  

 

The revised rehabilitation designs for the Reservoir continue to meet the NYSOPRHP stipulations on matching 

introduced masonry with the historic fabric and basin water levels. For more than a decade of extended work on the 

Reservoir and Gate House Nos. 5 and 7, the NYCDEP consulted with James Warren and/or Beth Cumming of 

NYSOPRHP to meticulously meet the MOA stipulations on sensitive improvements such as choices on grout colors 

and replacement stones and quality of masonry workmanship.1 The agency is fully aware of its responsibility to the 

state, local advocacy groups, and the resource itself.  

 

In addition, the NYCDEP does not anticipate a permanent change in the water level in either the north or south 

basin. At times one basin may be drained and remain emptied for periods of up to one (1) year thus a portion of the 

proposed wall liner might be exposed for a period of up to one (1) year until the basin is refilled (A. Brown, 

NYCDEP, personal communication to C. Saunders, HPI, 11/7/16).  

Creating the following AA for the significant repairs and changes to the Reservoir was a NYCDEP-driven decision 

to establish the existing conditions, clarify the project needs, and evaluate the available rehabilitation options within 

a framework of preferred engineering solutions.  

 

2.0 PROJECT NEED 

 

The following project needs include identification of repairs and proposed improvements that will be both visible 

and invisible.  The project need discussions will be carried forward into the AA section as indicated. 

2.1  Description of the Proposed Project: Repairs to the Reservoir Interior East Wall 

As part of the Croton Water Supply System, raw water travels from the upstate reservoirs to the Reservoir where it 

is stored prior to treatment at the new Croton Water Treatment Plant (WTP).  The NYCDEP has identified areas of 

work that will be crucial to the continued successful operation of the Reservoir and the new WTP.  Specifically, the 

east wall of the basin will need to be rehabilitated so as to ensure its continued stability and prevent water leakage in 

to and out of the Reservoir. Specifically, NYCDEP is proposing two courses of action: repointing mortar joints and 

resetting loose and/or missing stone and construction of a concrete liner wall. 

 

 

                                                 

1
 Historical Perspectives, Inc. (HPI) has authored a number of these submissions to the state and has consulted with 

NYSOPRHP as each action has moved forward. A sample of NYCDEP’s historic restoration efforts in compliance 

with the MOA includes Overflow Weir, New Shaft and Meter Chamber, and Jerome Park Reservoir, 2007; Old 

Croton Aqueduct Documentation, Jerome Park Reservoir, Shaft and Meter Chamber Site, 2010a; Window Glass-

Block Replacements, 2010b; Gate House No. 5 Electrical Installation, 2011; Perimeter Wall Repair Update, 2012; 

New Shaft and Meter Chamber, 2016.   
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2.1.1 Repoint Mortar Joints and Reset Loose and/or Missing Stone 

 

Portions of the Reservoir wall will be subject to repointing of the mortar joints, as well as resetting loose stone 

where necessary. The new mortar to be used will have significantly improved properties that will provide greater 

durability and freeze/thaw resistance, as well as provide greater resistance to water seepage.  

 

2.1.2 Construction of a Concrete Liner Wall 

A cast-in-place concrete liner wall will be constructed against the existing east reservoir wall to prevent further 

displacement of the lower random rubble stone. This liner will also impede the transfer of water in and out of the 

Reservoir through the mortar joints.  Under normal operations, the 25-foot high liner wall will be at or below the 

basin water level and will not be visible to the public. 

Based on current NYCDEP design plans, the extent of the liner wall will be limited to the east wall north of Gate 

House No. 5 and a section south of Gate House No. 5.  On the south side of the Gate House, the liner wall will run 

the very short distance from Station 81.21 to 80.0; on the north side of the Gate House, the liner wall will run from 

Station 80.75 to 63.66 (Appendix C: S-340). 

The following AA discussion will present an early alternative design for reinforcing the Reservoir’s East Wall.  

 

2.2  Description of the Proposed Project: Securing and Abandonment of the Below Ground Portions of 

 the Old Croton Aqueduct within the Reservoir East Wall 
 

The OCA, which was originally built between 1837 and 1842, was partially rebuilt in ca.1899 within what would 

have been the dividing wall of a much larger Reservoir.  With the abandonment of the east basin from the originally 

planned Reservoir, the dividing wall is now the eastern wall of the north and south basins.  The east wall also 

contains the New Croton Branch Aqueduct (NCBA) and two lower outfall tunnels. The OCA approaches the 

Reservoir from the north, spans the entire length of the reservoir from Gate House No.7 to Gate House No. 6 and 

continues southward. The OCA remained in service until 1955 and is no longer in use.   

The NYCDEP proposes in this project to secure and abandon the OCA between Gate House No. 7 and Gate House 

No. 6. Securing will consist of filling the entire cross section of the horseshoe-shaped aqueduct with Controlled Low 

Strength Material (CLSM) for a total length of approximately 4,600 linear feet, from approximately 50 feet north of 

Gate House No.7 to approximately 50 feet south of Gate House No.6 (Appendix C: S-331 and S-332). 

The following AA discussion will present an alternative design approach for securing the OCA within the Reservoir 

East Wall. 

 

2.3  Description of the Proposed Project: Securing the Below Ground Portions of the Previously 

 Abandoned East Basin Outlet 

The NYCDEP proposes sealing both the north and south bulkheads of the EBO and filling the entire cross section of 

the EBO with CLSM.  No modifications will be visible above grade. Due to the extra depth of this tunnel, access to 

the top of the tunnel will require some excavation.  Several access ports will need to be opened prior to filling 

(Appendix C: S-331 and S-332).  It may be necessary to obtain a temporary easement from Lehmann College for 

one or more access points in their parking lot on the north side of Goulden Avenue.  See Photograph 1.  

2.4 Description of the Proposed Project: Repair of Utility Road and Replacement of Interior Fence 

between Gate House Nos. 6 and 5
2
. 

 

Secure fencing is a necessity for water quality control and public safety.  Currently, there are two sets of chain link 

fences around the Reservoir; one immediately at the top of the basin wall, which is the ten-foot fence to be replaced 

with a four-foot fence, and a second fence running along the outside of the perimeter road.   See Photograph 2. 

                                                 
2
  The NYSOPRHP review letter of 10/9/2015 (Appendix A) approved of the proposed replacement of the interior 

chain link fence between Gate House Nos. 6 and 7.  [Gate House No. 5 is situated between Gate House Nos. 6 and 

7.]   However, the proposed fence replacement plans have always been limited to that smaller section of the east 

basin wall between Gate House Nos. 6 and 5.  
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The proposed installation of four-foot high chain-link fencing on the inside of the perimeter road from south of Gate 

House No. 5 to Gate House No. 6 does not adversely impact the historic character of the Reservoir Historic District 

since it represents the replacement of an existing and more intrusive ten-foot high chain link fence.  As noted by the 

NYSOPRHP, the necessary replacement of a capstone will not be an adverse impact as long as the new capstone 

shall match the historic (Appendix A).  

Also, improvements to the perimeter utility road are necessary, including new pavement. The roadway will be re-

graded to direct water away from the reservoir and into on-site retention structures and/or swales.  (NYCDEP 2015) 

 

A box beam guiderail along the east wall between Gate House Nos. 5 and 6 is proposed.  There is no guiderail 

currently on the perimeter road and the proposed improvement would introduce a modern necessary safety feature 

onto the landscape.  However, the guiderail will be partially obscured by the existing outer chain-link fencing that 

already visually separates the public along Goulden Avenue from the basin wall. The guiderail and fence 

improvements will provide safety protection for staff walking and driving around the perimeter of the Reservoir and 

roadway improvement will provide improved stormwater management and alleviate current ponding and icy 

roadway conditions. (NYCDEP 2015) 

Since the guiderail is a necessity for safety reasons, it must be added to the complex. However, the MOA provides a 

framework for selecting newly introduced features, such as the guiderail, that will minimize discordant visual 

impacts.  The MOA ensures that materials and the design for this new element will be selected to maintain harmony 

with the surrounding area and minimize visual intrusiveness. 

The estimated budget for the new fencing, road improvements, and guiderail is $2,955,768. 

No in-depth alternatives analysis for this section of in-kind fence replacement of a less visually intrusive variety will 

be carried forward.  

 

2.5  Description of the Proposed Project: Wingwall and Archway Repair [within the Reservoir basin] at 

Gate House No. 7 

The submerged features, which currently exhibit some visual deterioration, serve as a portal between Gate House 

No.7 and the north basin (Appendix C: S-350.0 – 354.0).  See Photograph 3.  The wing wall and archway were 

recently subjected to concrete testing by Mott MacDonald. The specific purpose of this concrete investigation was to 

evaluate the current condition of the reservoir wall in this northeast corner of the north basin and, if possible, 

determine the cause of deterioration of the outer concrete surface, as well as determine potential depth of the attack 

and internal distress of the wall and these features. This information will also be used to analyze the feasibility of the 

intended repair method which is to construct an eight-inch thick concrete membrane wall fastened into the existing 

archway and wing walls, and support the design of dowels/anchors for the proposed construction.  A total of five 

core samples were taken through the archway and wing walls at the Gate House No. 7 inlet in June of 2016 and 

subjected to lab tests for compression and carbonation.  Test results indicate that the concrete is in adequate 

condition for construction of the proposed eight-inch thick membrane wall fastened to the existing structure by steel 

dowels and grouting with a chemical adhesive.  (MM 2016a) 

 

It is anticipated that the surface concrete at this inlet area will need to be removed to some extent in order to expose 

sound concrete.  This will be conducted chiefly by mechanical means such as by a power chisel or scabblers.  

Demolition may include use of water blasting, grit blasting and saw cutting. (NYCDEP 2015) 

 

The estimated budget for the Wingwall and Archway Repair is $248,019 (NYCDEP 2016). 

 

No in-depth alternatives analysis for necessary repair of submerged features, which meets the intent of the MOA, 

will be carried forward.  

 

 2.6  Description of the Proposed Project: Repair Retaining Wall Adjacent to Lehman 

  College Parking Lot 

 

The “plain concrete” retaining wall along the southeastern portion of the Reservoir access road adjacent to the 

Lehman College parking lot is currently spalled and in disrepair, particularly a significantly deteriorated area 

approximately 150 ft. long (between S21+50 and S23+00).  It is anticipated that the retaining wall in this area, 

which rests on top of the outside of the Reservoir’s East Wall will be removed and replaced with a new concrete 

wall. The demolition will be coordinated with the existing wall joints. A temporary bracing system is required to be 
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in place during the reconstruction of the wall.  Currently, most of the capstones topping the retaining wall, which are 

original cut stones, are displaced. The demolition work shall include the removal and stockpile of all the capstones.  

After wall re-construction the capstones will be repositioned and pointed as per the MOA.  

 

The estimated budget for the concrete wall replacement is $331,286 (NYCDEP 2016). 

No in-depth alternatives analysis for this section of in-kind concrete wall replacement, which complies with the 

MOA stipulations pertinent to treatment of the capstones, will be carried forward.  

 

3.0  HISTORY AND SIGNIFICANCE OF THE JEROME RESERVOIR AND OLD CROTON AND NEW 

CROTON  AQUEDUCTS
3
 

The Reservoir, situated directly west of Harris Park and extending west of and parallel to Goulden Avenue, is an 

important element in New York City's water system; its construction in the early twentieth century reflects the 

evolution of the water system as the city expanded.  The Reservoir is the oldest system supplying water to New 

York City and is the one closest to the city.  The major architectural features of the Reservoir structure itself are low 

ring walls of massive rock-faced, stone blocks.  On the west side and on much of the north side, the Reservoir wall 

is built above the level of the street, and the water is not visible.  Physically, the basins of the Reservoir are set apart 

from their surroundings.  Much of the perimeter wall is raised above eye-level, and its use and design are different 

from that of the surrounding neighborhood.  It is, however, a structure that due to its scale and placement in the area, 

is a defining element of the neighborhood. 

The construction of the Reservoir basin, as we see it today, was completed in 1906.  Critical to understanding the 

placement of gate house chambers and the changes to the Reservoir over time is an appreciation of the original 

design. First proposed ca. 1884 as a part of the construction plans for the New Croton Aqueduct system, it was to 

function as a receiving and distributing reservoir to ensure the city of at least a 10-day consumption source.  The 

design flow was 50 million gallons a day.  The location, on the grounds of the Jerome Park Racetrack, was selected 

in 1885 due to its elevation.  The plans specified construction of the Reservoir bottom at an elevation that would 

guarantee gravity flow into the reservoirs in Central Park in Manhattan.  “A study of the available topographical 

maps showed that Jerome Park and vicinity contained the only site in the Annexed District [24th Ward aka the 

Bronx] at the proper elevation for the construction of such reservoir” (DWSG&E 1907). Construction plans did not 

move forward for many years. 

When the contract for the proposed reservoir was first circulated in 1894, the planned capacity was 1.5 billion 

gallons, corresponding nominally to seven and one-half days' drinking water supply for the City.  However, by 1895 

the plans and specifications were amended to increase the capacity to two billion gallons.  As envisioned at that 

time, the reservoir was to be comprised of an easterly and westerly basin, with a massive stone dividing wall running 

the north-south length of the entire reservoir. The north-south division wall would support a new conduit to replace 

the old aqueduct (OCA), and a new aqueduct (NCA) was to pass approximately 100 feet beneath the reservoir.  A 

series of shafts and tunnels would connect the flow of water between the basin and aqueducts. (DWSG&E 1907) 

Construction, under the supervision of John B. McDonald of McDonald & Onderdonk, was not completed in 1902 

as originally scheduled.  By that year, the contract was amended again to the following reduced capacity: easterly 

basin, 1.13 billion gallons and the westerly basin, 773.4 million gallons.  When the Reservoir was officially opened 

in 1906 only the smaller westerly basin was completed and functioning.  

The second basin, east of the division wall, was still planned at that time, and the land was cleared and partially 

excavated in preparation for construction. Two Gate Houses , No. 4 and No. 6, were first erected well east of what is 

now the eastern ring wall of the reservoir on the assumption that the proposed two-basin reservoir would be 

completed.  In 1912, the two-basin plan was officially abandoned, and the excavated area of the east basin was 

eventually filled and graded.  The site was turned over to the City for other uses and it was later developed with 

                                                 
3
 The Jerome Park Reservoir has been the subject of several cultural resource investigations completed by HPI in 

conjunction with the federally mandated construction of a Croton Water Treatment Plant to treat the New York 

City’s Croton water supply. Primary documentary research was originally undertaken in 1994 and updated in 1998. 

Subsequent research and field investigations provide for a comprehensive history of this resource, much of which is 

repeated herein (HPI 1994, 1998, 2010). 
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Lehman College, a subway yard, three high schools, a park, and several public housing developments.    

Because of the abandonment of the east basin plans, Gate Houses Nos. 4 and 6, which were subterranean systems in 

1906, never functioned.  Gate House No. 4 was eventually abandoned.  Gate House No. 6 was rebuilt, and the 

control chambers and valves moved to the southern tip of the west basin where it stands today.   

Extant architectural features of the Reservoir complex include the brick gate house superstructures.  Two of these, 

Gate House No. 5 on Goulden Avenue at West 205th Street, and Gate House No. 7 at the corner of Goulden Avenue 

and Sedgwick Avenue, are substantial structures, while the others are smaller buildings.  Gate houses were built for 

the proper distribution and handling of water.  Their substructures, buried below grade, host the vital piping and 

pumps necessary to maintain the required water flow.  Visible to the public on today's landscape are the gate house 

superstructures that serve as above-grade access structures for the piping and pump mechanisms. Although the 

Reservoir was completed in 1906, none of the superstructures were erected at that time.  In 1938, brick and stone Art 

Deco designs were prepared for Gate House Nos. 2, 5, and 7 by the WPA and funds became available for 

construction.    

The east-west dividing wall that currently separates the north and south basins was built in the 1980s as part of a 

water quality improvement plan.  The top of the wall serves as a road to connect the west side of the Reservoir with 

Shaft No. 21 and the east side of the Reservoir.  Approximately the top 10 feet of the dividing wall is faced with 

rock face granite to match the perimeter wall (NR 2000). 

 3.1  Significance of the Jerome Park Reservoir Historic District 

As concluded on the NR-nomination form (2000), “The Jerome Park Reservoir is a significant example of late 

nineteenth and early twentieth century civic architecture and engineering in the Bronx which retains a relatively high 

degree of integrity of location, design, setting, materials, workmanship, feeling, and association.  Its historic park-

like surroundings further add to the period integrity of the reservoir.”  The District is a 125-acre complex that 

conveys both visual and contextual impact from two perspectives.  First, the stone walls and surrounding grade level 

vegetation provide a park-like setting.  Secondly, the 94-acre water feature provides a visual focus from the elevated 

perspective of surrounding homes, schools, and residential towers.  See Appendix B. 

 

4.0  ALTERNATIVES ANALYSIS TO CONSTRUCTING THE LINER WALL 

The Reservoir’s “massive ancient Roman-inspired basin walls” are a significant element of the historic complex 

(NR 2000).  The east wall, running parallel to Goulden Avenue, was constructed to a height of approximately 28’-6” 

above the finished reservoir floor and houses as many as four tunnels: the OCA, the NBCA, the South Outfall and 

the East Outfall. It was constructed in two distinct portions. The lower portion is approximately 13’6” tall and the 

exposed face is composed of large random rubble stone, backed up by cyclopean and mass concrete. The upper 

portion is approximately 15-feet tall composed of exposed course dimensioned stone with mortar joints. (NYCDEP 

2015: Appendix 8)  Between Gate House Nos. 5 and 7, the east wall is 30-feet wide with the two aqueducts side-by-

side; south of Gate House No. 5, the east wall is 35-feet thick at the base with the OCA running on top of the NCA 

(Ibid.).  “Within the Reservoir basin, the lower portion of the east wall is constructed of large blocks and stone 

excavated at the site, and the upper portion consists of the rock-face granite of the OCA, laid with broken range and 

random range jointing.  The coping stones are rough-pointed with a tooled margin” (NR 2000).  

 

Numerous investigations have documented substantial water transfer between the OCA and the reservoir through 

large cracks and damaged mortar joints. This water transfer through the damaged wall areas coupled with poor 

freeze/thaw characteristics of the joints and the repetitive reservoir drawdown which allowed for intermittent 

exposure of the wall to climatic effects, has caused the reservoir wall to substantially degrade.  

 

Both large scale and small scale actions are necessary to repair the reservoir wall.  Based on NYCDEP design plans 

of 2017 (Appendix C), two different but complementary actions are proposed for the east wall.  First, individualized 

attention to repointing mortar joints and resetting loose or missing stones along the east wall is necessary.  There has 

been significant loss of joint material which has resulted in localized settlement or movement of the dimension stone 

and rubble stone as well as leaks (NYCDEP 2015: Appendix 8).  As NYCDEP has consistently complied with the 

MOA currently in effect, the repointing and resetting will be executed with great care to match grout color, grout 

texture, and the grout application method of the original east wall structure.  Replacement of missing stones will be 

guided by the MOA to replace “in kind” as per the Secretary of the Interior’s Standards for Rehabilitation.  It is 

anticipated that the localized repointing of mortar joints and resetting of missing stones will be necessary regardless 

of further in-depth and intensive repairs. 
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The second and more involved repair will be focused on a limited portion of the east wall. Sections of the east wall 

which are immediately to the south and north of Gate House No. 5 demonstrate the most wall deterioration and the 

localized repointing will not suffice.  On the south side of the Gate House, the need for focused, large-scale repairs 

runs the short distance from Station 82.0 to 81.50; on the north side of the Gate House, the need for focused, large-

scale repairs runs from Station 80.75 to 75.0. 

The following discussion presents an alternative robust concrete buttress wall design as well as the preferred 

alternative – the installation of a thinner concrete liner wall.  The discussion provides a comparison of the benefits 

for the city’s reliable water quality, constructability, cost considerations and impacts to the historical integrity of the 

Reservoir of the following alternatives. 

 The No Action Alternative;  

 Installation of a Concrete Buttress Wall Alternative; and,  

 Installation of a Concrete Liner Wall Alternative.  

 

4.1 The No Action Alternative 

 

As noted in a Hatch Mott MacDonald inspection report in 2015, “Due to the many years the Jerome Park Reservoir 

has been in service and as a result of climatological impacts, physical weathering and operational influences, the east 

wall has continued to experience degradation. In particular, there has been significant loss of joint material which 

has resulted in localized settlement or movement of the dimension stone and rubble stone as well as leaks both 

above and below the invert of the OCA. As noted in the previous inspection report by GeoDesign titled “Jerome 

Park Reservoir Inspection, Bronx County, New York, NYCDEP Contract No: CRO-312OS-G”, dated May 24, 

2012, there has been substantial water transfer between the OCA and the reservoir through large cracks and 

damaged mortar joints. This water transfer through the damaged wall areas coupled with poor freeze/thaw 

characteristics of the joints and the repetitive reservoir drawdown which allowed for intermittent exposure of the 

wall to climatic effects, has caused the wall to substantially degrade” (NYCDEP 2015: Appendix 8). 

 

As noted above for other critical repairs to this active water supply system, the “no action” alternative is not tenable.  

NYCDEP is charged with ensuring a supply of clean and potable water and maintaining the Jerome Park Reservoir 

clearly falls within that responsibility.  The recent Value Engineering analysis observed that repairs were critical to 

reducing seepage through the masonry and, thereby, extending the structural life of the reservoir by reducing the 

potential for chemical leaching from the concrete and reducing the environmental stresses on the structure 

(NYCDEP 2016).   

 

4.2 The Installation of a Concrete Buttress Wall Alternative 

 

The concrete buttress wall design, which was the initial NYCDEP vision, is a very robust approach for a total of 

388.33 linear feet of the East Wall, divided by Gate House No. 5. It entails a battered concrete buttress wall on a 

concrete footing, applied directly to the cleaned and prepared East Wall.  The demolition of the basin floor 

foundation slab must accommodate a seven-foot-wide footing for the wall which tapers to a three-foot-wide top 

width.  Foundation plans depict twin steel casings and rock-socketed caissons supporting the wall’s footing where 

soil underlies the reservoir floor slab, which is the condition of the South Basin.  (NYCDEP 2016) 

 

The top of the concrete buttress wall is estimated to extend approximately 2.5 feet above the interface between the 

dimensional/coursed ashlar stone and the random rubble stone.  (NYCDEP 2016) 

 

4.3 The Liner Wall Installation Alternative 

The preferred alternative is construction of a more slender, 16-inch thick concrete “facing” of the exposed rubble 

masonry façade of the selected section of the East Wall, a portion of both the North and South Basins adjacent to 

Gate House No. 5.  As noted in the 2016 Value Engineering review, “The primary function of the buttress is to limit 

seepage and provide stability to the existing stone façade.  This can be achieved with a reduced wall thickness in 

comparison to the buttress wall…” (NYCDEP 2016).   

The Value Engineering stipulates a pre-concrete chemical grout injection along the liner/masonry interface and 

along the transverse floor slab joints beneath the footprint of the new, 16-inch liner. The liner would be applied 

directly to the cleaned and prepared East Wall for an approximate total of 388.33 linear feet.  Two-foot drilled and 

grouted dowels would be embedded into the concrete and secured into the masonry East Wall.  The liner would 

terminate at the surface of the existing basin floor slab, rather than demolishing the slab and continuing the 
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placement below grade.  Again, the Value Engineering stipulates installation of a surface-applied retrofit waterstop 

along the existing floor slab. (NYCDEP 2016) 

Another advantage of the liner wall is the applicability of standard vertical form liners versus the non-standard form 

liners required for the battered wall design.  

 

4.4 Summary of Impacts of Preferred Liner Wall Alternative 

The NR data on the Reservoir notes that the typical height of the stone reservoir walls is 28 feet from the concrete 

slab basin floor to the top of the capstoned wall, with two-and-a-half feet of wall exposed above the high water level 

(NR Nomination Form 2000).  The NYSOPRHP reviewed the initially proposed buttress wall in compliance with 

the established MOA.  The agency has opined that the buttress wall will not constitute an adverse effect as long as 

the new wall is under the water line during normal operations (B. Cumming, NYSOPRHP, personal communication 

to D. Lord, NYCDEP, 10/9/15).  

Over the last twenty years of repairs on this inter-connected city system, the water level in one or both basins has 

been lower than the anticipated level to cover the proposed wall.  According to Eric Bodnar, PE (Project Manager, 

Water, NYC Metro, 6/10/16), the intent of the NYCDEP - once the improvements have been completed - is to 

maintain a water height of approximately 25 feet in the north basin when that basin is being used, and the south 

basin water level should be assumed to be the equivalent of the north basin.   

The repair and support system for the East Wall, between ST 82.0 and 81.5 in the South Basin and between ST 

80.75 and 75.0 1 in the North Basin, is not slated for a load-bearing function and installation of a less robust design 

than the buttress wall is certainly adequate.  The liner wall alternative is only 16 inches wide while the battered 

buttress wall alternative is from three feet to seven feet wide, and also entails excavating into the basin floor slab.  

If the water level is maintained at 25 feet above the basin slab, on a routine basis, after all of the repairs and 

improvements at the Reservoir are realized, the NYSOPRHP review stipulations will be met, regardless of whether 

the East Wall is repaired and strengthened with a buttress wall or a liner wall.  However, the preferred alternative of 

a liner wall “facing” is more sensitive to the Reservoir’s historical presence and integrity than the larger buttress 

wall alternative. 

The preferred alternative of a thinner concrete wall liner is estimated to cost approximately $2,091,269 less than the 

concrete buttress wall alternative (NYCDEP 2016). 

 

5.0  ALTERNATIVES ANALYSIS TO SECURING AND ABANDONMENT OF THE BELOW GROUND 

PORTIONS OF THE OLD CROTON AQUEDUCT WITHIN THE RESERVOIR EAST WALL 

 

The following discussion presents three alternatives to Securing and Abandonment of the Below Ground Portions of 

the Old Croton Aqueduct within the Reservoir East Wall as well as the preferred alternative.  The discussion 

provides a comparison of the benefits for the city’s reliable water quality, constructability, cost considerations and 

impacts to the historical integrity of the Reservoir of the following alternatives. 

 The No Action Alternative;  

 Securing and Abandonment with Structural Concrete Alternative; and,  

 Securing and Abandonment with a Controlled Low Strength Material Alternative.  

 

5.1 The No Action Alternative 

 
As noted in the NR nomination form (2000: No. 7 Narrative Description), “The Old Croton Aqueduct, constructed 

between 1837 and 1842, originally consisted of a forty-mile long, enclosed conduit running from a dam on the 

Croton River… The massive gravity-fed, enclosed conduit carried the Croton River’s fresh water across undulating 

terrain.  The extraordinary early public works project played an essential role in New York City’s growth and 

development during the nineteenth century.”  Subsequently, when the Reservoir was under construction, the mid-

nineteenth century OCA which traversed the construction zone was dismantled and rebuilt within the East Wall.  

Along with the OCA, the eastern wall of the reservoir contains the NCBA and, at a lower depth, two outfall tunnels 

(See Figure 2).  The OCA approaches the reservoir from the north, spans the entire length of the reservoir from Gate 

House No. 7, under and around Gate House No. 5, to Gate House No. 6 and continues southward.   

 

Condition assessment surveys of this rebuilt section of the OCA were conducted in 2009, 2011, and 2012.  The 2009 

survey indicated that several areas had deteriorated since reconstruction in ca.1899.  The deteriorations within these 
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areas include longitudinal cracks with significant efflorescence buildup and spalling of the concrete and brick lining. 

The longitudinal cracking was most prominent within the western half where roughly 350 linear feet of cracking was 

observed, both near the top of the arch and along the bottom near the tunnel invert. Some of these cracks were as 

deep as 12-inches. Similar, but not as severe, was the observed cracking along the eastern portion. There, heavy 

efflorescence deposits were observed along both the western and eastern walls of the OCA, however the deposits 

were most notably observed between the western wall of the OCA and the eastern wall of the reservoir. The scale 

and magnitude of these deposits is an indication that the transfer of water had been present over a long duration. 

(NYCDEP 2015: Appendix 7) 

 
An inspection report detailed by GeoDesign, titled “Jerome Park Reservoir Inspection, Bronx County, New York, 

NYCDEP Contract No: CRO-312OS-G” and dated May 24, 2012 along with an independent evaluation by Ingo 

Fox, indicated that the tunnel walls within the portion of the aqueduct that was inspected consisted of a brick facing 

in some areas and cast-in-place concrete in others, both of which were in fair condition at the time of the inspection 

(NYCDEP 2015: Appendix 7).
4
 

  

As noted in the 2012 inspection, the aqueduct is constructed of either brick or concrete lining, both of which are 

generally in fair condition with significant efflorescence and calcium deposit buildup, particularly along the west 

(basin) side of the aqueduct. The cross sectional dimensions of the aqueduct are in line with archive drawings. Water 

seepage into and out of the aqueduct is apparent at locations around Gate House No. 5.  In the portion of the 

aqueduct along the south basin, horizontal cracks in both the top and bottom of the brick lining over an approximate 

300-foot length are consistent with previous inspections. The cracks at the bottom of the aqueduct are located along 

the invert and eastern side. The crack at the top is along the arch section on the east side.  

 

Without action to halt the seepage from the OCA, water from the OCA will continue to exfiltrate into the reservoir 

through the north and south basin’s east wall.  It is anticipated that without abatement of this OCA seepage, the 

deterioration of the east wall mortar joints will continue. 

 

5.2  Securing and Abandonment with Structural Concrete Alternative 

 

One alternative approach to the water seepage into and out of the aqueduct is to secure the OCA by filling the entire 

cross section of the aqueduct with Class 25 structural concrete.  An 18-inch to 24-inch thick reinforced concrete 

bulkhead will be constructed at each end of the aqueduct to bind the filled area.  North of Gate House No. 7, a 24-

inch reinforced concrete pipe will be installed to collect the running water within the OCA and divert the flow to an 

adjacent sewer line near Shaft 3. (NYCDEP 2015: Appendix 7) 

The concrete mix formula will conform to NYCDEP specifications for Class 25 concrete, including Type II Portland 

cement, admixtures, and water. Modifications will be made to the mix to reduce the heat of hydration by 

maximizing the use of pozzolanic material and large aggregate not to exceed 3-inches in diameter. The design mix 

will produce a minimum compressive strength of 2,500 psi and meet NSF 61 Standard requirements for safe use in 

potable water. (NYCDEP 2015: Appendix 7) 

 

It is anticipated that laborers would be required to access the interior of the aqueduct in order to direct the concrete 

flow.  Concrete would be pumped through the existing site manholes and along the interior of the aqueduct so that it 

can be deposited in lifts.  Bulkheads and forms will be used where required. Concrete placement will be considered 

as mass concrete and must conform to NYCDEP specifications and applicable ACI provisions for proportioning, 

placement, consolidation and curing.  As noted in the summary below, these efforts will increase the cost for  

sealing when compared to the Controlled Low Strength Material Alternative, or flowable fill preferred alternative. 

No additional repairs to the tunnel walls are included. 

                                                 
4
 A second inspection of the OCA in the Reservoir’s east wall was completed last year by Mott MacDonald (MM).  

MM’s report to the NYCDEP confirmed that the current condition of the OCA is consistent with observations from 

the previous inspection report by GeoDesign (2012).  The limits of the MM underground inspection included 

approximately 100 LF north of Gate House No. 7 to an existing bulkhead, then continued approximately 4,600 LF 

south and beyond Gate House No. 6 (MM 2016b).  
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For calculation and cost estimating purposes, the OCA was approximated to be 9-feet in diameter, which equates to 

nearly 11,000 cubic yards of structural concrete. The cost to plug the aqueduct with Class 25 concrete is estimated at 

approximately $5.43 million (NYCDEP 2015: Appendix 7).  

 
5.3  Securing and Abandonment with a Controlled Low Strength Material Alternative  

 

The NYCDEP’s preferred alternative approach to the water seepage into and out of the aqueduct is filling the entire 

cross section of the aqueduct with Controlled Low Strength Material (CLSM), referred to as flowable fill.  An 18-

inch to 24-inch thick reinforced concrete bulkhead will be constructed at each end of the aqueduct to bind the filled 

area.   North of Gate House No. 7, a 24-inch reinforced concrete pipe will be installed to collect the running water 

within the OCA and divert the flow to an adjacent sewer line near Shaft 3. (NYCDEP 2015: Appendix 7) 

The flowable fill material will conform to NYCDEP specifications which will include sand, Type II Portland 

cement, admixtures, and water. The design mix will produce a compressive strength in the range of 50 psi to 100 

psi, a slump from 7 to 10 inches, and meet NSF 61 Standard requirements for safe use in potable water.  (NYCDEP 

2015: Appendix 7) 

 

In order to completely fill the aqueduct, it will be necessary to construct a reinforced concrete bulkhead at the 

southern end of the aqueduct.  A 12-inch hole will then be cored near the bulkhead from existing grade down 

through the top of the aqueduct. A hose will be placed through the core hole to allow for the flowable fill to be 

directly deposited within the aqueduct.  The flowable fill will be permitted to spread laterally under its own weight 

until full.  As illustrated on the 90% design plans in Appendix C (S-331 and S-332), additional coring and filling 

locations will be spaced along the aqueduct at lengths dependent on specific factors such as the size/slope of the 

aqueduct, the viscosity material mix and time for initial set.  A northern bulkhead will be required but should not be 

installed until just prior to work on the final segment. (NYCDEP 2015: Appendix 7) 

 

No additional repairs to the tunnel walls are included. 

For calculation and cost estimating purposes, the OCA was approximated to be nine feet in diameter, which equates 

to nearly 11,000 cubic yards of flowable fill. The cost to seal the aqueduct with flowable fill is estimated at 

approximately $3.27 million (NYCDEP 2015: Appendix 7).  

 

5.4  Summary of Impacts of Securing and Abandonment Preferred Alternative 

The 1899 reconstructed OCA adjacent to the NCBA in the east wall will be directly impacted by the NYCDEP 

proposed action.  However, the NYCDEP’s plan provides for the increased, long term stability of the Reservoir and 

allows for the architectural and engineering characteristics of a portion of the NHL to be maintained in situ.  The 

abandonment in place also preserves the post-1899 relationship of the OCA to the Reservoir and the NCA.  

The adverse impact of the abandonment is the permanent alteration of the interior finish of the 1899 section of the 

OCA, and the original intended function of the aqueduct will no longer be possible.  Although the archives have 

proven to be less than absolutely complete in detailing the construction of the Reservoir, there are considerable files, 

drawings, and photographs of the construction and years of maintenance of the total complex.  Additional archival 

recordation of the interior of the OCA after infilling and final abandonment will be impossible. 

The MOA has an established framework for consultation with NYSOPRHP on mitigating adverse impacts, if 

necessary.  The contract specifications recognize this responsibility and notice is given to contractors “to avoid 

damage to the aqueduct” (Appendix C: S-331 and S-332).  The state review agency has opined that the proposed 

infill of the 1899 east-wall section of the OCA is not an adverse effect (Cumming 2015; See Appendix A.).  

 

The preferred alternative of securing the OCA with Controlled Low Strength Material Alternative is estimated to 

cost approximately $2.16 million less than the structural concrete alternative (NYCDEP 2015: Appendix 7). 

 

6.0 ALTERNATIVES ANALYSIS TO SECURING AND ABANDONMENT OF THE BELOW GROUND 

PORTIONS OF THE EAST BASIN OUTLET  

 

The EBO is one of two circular tunnels below and east of the OCA within the east wall of the Reservoir and south of 

Gate House No. 5.  The two tunnels are each assumed to be 11 feet in diameter and approximately 2,100 feet in 
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length. See Figure 2.  They begin at Gate House No. 5 and travel southward towards Gate House No. 6.  Today, the 

tunnels terminate at the South Portal, which feeds the extant South Basin of the Reservoir.  However, the original 

extension of the East Basin Outlet tunnel is believed to terminate short of Gate House No. 6 near station S21+00 

where it turns eastward.  The East Basin Outlet tunnel, which was intended to feed the unrealized east basin but was 

abandoned, “is now buried under the Lehman College parking lot along Goulden Avenue” (NR Nomination Form 

2000).   

The following discussion presents three alternatives to Securing and Abandonment of the Below Ground Portions of 

the EBO within the Reservoir East Wall as well as the preferred alternative.  The discussion provides a comparison 

of the benefits for the city’s reliable water quality, cost considerations, constructability, and impacts to the historical 

integrity of the Reservoir of the following alternatives. 

 The No Action Alternative;  

 Securing and Abandonment with Structural Concrete Alternative; and,  

 Securing and Abandonment with a Controlled Low Strength Material Alternative.  

 

6.1 The No Action Alternative 

In contrast to the well documented OCA, there is less documentation of the ca.1899 EBO.  There is one inspection 

report, complete with photographs, available since it was abandoned soon after construction.  J.F. White Contracting 

Company performed a confined space inspection of the EBO for GeoDesign in 2012.  The first attempt at an 

inspection failed due to the extent of water inside the tunnel.  Subsequent to dewatering, the EBO was accessed 

through a 21-inch diameter manhole located just outside the south face of Gate House 5.   J.F. White engineers 

summarized the inspection as follows: “the brickwork of the abandoned East Outfall Tunnel is in generally good 

condition and exhibits no significant deformation, loss of brick, offsets between courses, or distortion of the round 

tunnel cross-section. The south end of the tunnel is plugged only by rubble and soil, and not a solid brick or concrete 

bulkhead wall. Significant efflorescence was observed throughout many segments of the tunnel in both 

circumferential and longitudinal patterns, however, no major cracks or discrepancies were observed in the mortar 

lines beneath these formations.  Considerable quantities of muck, timber, and metal debris were deposited along the 

length of tunnel” (GeoDesign 2012). 

It is assumed that the abandoned and water-filled EBO tunnel might contribute to the exfiltration of water into the 

Reservoir’s East Wall and increase the rate of deterioration of the exposed masonry.  As with the OCA, the 

NYCDEP considers the “no action alternative” as untenable.  Without action to halt the seepage from the tunnels 

and aqueducts in the Reservoir’s East Wall, water will continue to exfiltrate into the reservoir through the north and 

south basin’s east wall.   

6.2  Securing and Abandonment with Structural Concrete Alternative 

It is assumed that – like the OCA – an alternative approach to the potential water seepage into and out of the BOE 

tunnel is to secure it by filling the entire cross section of the tunnel with Class 25 structural concrete.  A 24-inch 

thick reinforced concrete bulkhead would need to be constructed at each end of the EBO tunnel to bind the filled 

area.  Due to the extra depth of this tunnel, access to the top of the tunnel will require some excavation.  Several 

access ports will need to be opened prior to filling; access ports are estimated at every 300 linear feet.  It may be 

necessary to obtain a temporary easement from Lehmann College for one or more access points in their parking lot 

(NYCDEP 2015: Appendix 7). 

6.3  Securing and Abandonment with a Controlled Low Strength Material Alternative 

The currently proposed preferred alternative is a treatment similar to the filling of the OCA with CLSM.  Like the 

ca.1899 OCA which rests in the same reservoir wall, the EBO will be sealed and filled with CLSM.  A 24-inch thick 

reinforced concrete bulkhead would need to be constructed at each end of the EBO tunnel to bind the filled area. 

Due to the extra depth of this tunnel, access to the top of the tunnel will require some excavation.  Several access 

ports will need to be opened prior to filling; access ports are estimated at every 300 linear feet.  It may be necessary 

to obtain a temporary easement from Lehmann College for one or more access points in their parking lot. 

 

6.4  Summary of Impacts of Securing and Abandonment Preferred Alternative 

The abandoned EBO tunnel in the east wall south of Gate House 5 will be directly impacted by the NYCDEP 

proposed action.  The adverse impact of the abandonment is the permanent alteration of the interior finish of the 

outlet tunnel.  However, the EBO is not a visible component of the Reservoir complex from either a pedestrian or 

vehicular perspective.  Also, the NYCDEP’s plan provides for the increased, long term stability of the Reservoir and 
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allows for the architectural and engineering characteristics of an element of the NR Reservoir District to be 

maintained in situ.  The abandonment in place also preserves the engineering approach to the original intent of the 

Reservoir – an east and west basin.   

Archival recordation of the entire length of the EBO prior to infilling and final abandonment is not possible.  The 

EBO is probably once again filled to a depth of eight feet of water which would make access too difficult, very 

costly, and dangerous.   Luckily, the J.F. White inspection for GeoDesign in 2012 has fully documented the EBO 

and this record can be submitted to SHPO. 

The state review agency has opined that the proposed treatment of the 1899 east-wall section of the OCA is not an 

adverse effect (Appendix A).  The contract specifications for filling the EBO recognize this responsibility and notice 

is given to contractors that hand excavations may be necessary to avoid damage to the tunnel (Appendix C: S-331 

and S-332).   

For calculation and cost estimating purposes, the EBO was approximated to be 11 feet in diameter, which equates to 

nearly 7,391 cubic yards of flowable fill. The cost to seal the aqueduct with flowable fill is estimated at 

approximately $2,610,000 million (NYCDEP 2015: Appendix 7).   It is assumed that the alternative choice of 

structural concrete would be more costly, as calculated for the OCA. 

 

7.0  SUMMARY 

The proposed repairs and rehabilitation of the Reservoir are necessary to maintain, secure, and improve the city’s 

water supply system, which is the responsibility of the NYCDEP. The extant MOA guarantees, at the same time, 

that the integrity of the Reservoir complex is maintained to the extent possible while in active service. In compliance 

with the MOA, NYSHPO earlier reviewed many of the proposed improvements and determined that the repairs were 

not adverse effects as long as the water level in the two basins was maintained above the height of the new concrete 

surface applied to the interior of the East Wall, and replacement of any disturbed capstones was executed carefully 

and with in-kind materials.  

 

A number of repairs and improvements are critical but will not introduce new elements to the Reservoir or impact 

visible, significant features of the Reservoir. These actions, as outlined in the above section 2.0 Project Need, 

include replacing road pavement and chain link fencing. Repairs also include a submerged concrete wingwall and 

archway that connects Gate House No. 7 with the North Basin and the above-grade concrete retainer wall between 

the Lehman College parking lot and the South Basin. Installation of a low-profile guiderail along the perimeter 

service road is a new element but is needed for safety.  

 

As discussed in depth above, two proposed new treatments have been analyzed and alternative actions have been 

reviewed by the NYCDEP in an effort to ensure that the Reservoir integrity is maintained.  

 

 The interior masonry face of the East Wall of the Reservoir is seriously degraded, particularly just to the 

immediate south and north of Gate House No. 5.  Numerous investigations have documented substantial 

water transfer between the OCA, which is inside the East Wall, and the reservoir through large cracks and 

damaged mortar joints. This water transfer through the damaged wall areas coupled with poor freeze/thaw 

characteristics of the joints and the repetitive reservoir drawdown, which allowed for intermittent exposure 

of the wall to climatic effects, has caused this visible damage. Individualized attention to repointing mortar 

joints and resetting loose or missing stones along the east wall is necessary and will be accomplished within 

the restrictions of the established MOA.  

 

In addition to the individual mortar joint and loose stone repairs, the NYCDEP has investigated an 

additional effort to stabilize the most degraded sections of the East Wall that are just north and south of 

Gate House No. 5. The addition of a layer of concrete to the most degraded sections of the original 

masonry wall has been proposed; the additional concrete will be largely invisible when both basins are full 

of water. One alternative design was a robust, battered wall seven feet thick at the footing that required 

removal of a portion of the basin floor. The preferred alternative, which is also less expensive, is a16-inch 

thin concrete liner wall that extends only to the top of the basin slab.  

 

The preferred alternative is the installation of a limited concrete liner wall.  
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 Water seepage from the OCA, and possibly the EBO contribute to the degradation of the Reservoir’s East 

Wall. Both below-grade conduits have been abandoned for years, and funding for repairs and maintenance 

are not anticipated. The NYCDEP’s plan to secure the OCA and the EBO by filling them provides for the 

increased, long term stability of the Reservoir and allows for the architectural and engineering 

characteristics of a portion of the historic landmark to be maintained in situ. The abandonment in place also 

preserves the post-1899 relationship of the OCA and the EBO to the Reservoir and the NCA.  

 

The alternatives analysis compared infilling with structural concrete and with Controlled Low Strength 

Material (CLSM), referred to as flowable fill. The flowable fill alternative is estimated to cost 

approximately $2.16 million less than the structural concrete alternative.  

The preferred alternative is the infilling of the OCA and the EBO with flowable fill. 
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Photograph 1 

View of the Jerome Park Reservoir South Basin from the sidewalk grade at the intersection of Goulden Avenue, on 

the right, and Reservoir Avenue: view: south to north.  Lehman College parking lot in foreground. 2016 

 

 

Photograph 2 

Jerome Park Reservoir Perimeter Road, between Gate Houses 5 and 6, view: north to south with   Lehman College 

parking lot on the left.  Note two chain link fences encircling the east side of the South Basin.  2016 
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Photograph 3 

Wing Wall and Archway at Gatehouse No.7, Jerome Park Reservoir.  [Note: Locations of Core Tests in red.] 

2016 
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Figure 2: Existing Reservoir Wall (NYCDEP 2013).
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









      





                 







  






    
    
    
    


 





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






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




  






    
    
    
    


 






      
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














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













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