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SECTION 1 

Introduction 

1.1 Background 
Onondaga County entered into an Amended Consent Judgment (ACJ) with the State of 
New York, New York State Department of Environmental Conservation (NYSDEC), and 
Atlantic States Legal Foundation (ASLF) on January 20, 1998 pertaining to pollutant 
loadings from the Metropolitan Syracuse Wastewater Treatment Plant (“METRO”) and the 
combined sewer overflows (CSOs) that discharge into Onondaga Lake. The combined sewer 
service area is entirely within the City of Syracuse limits and drains to the southeastern end 
of Onondaga Lake.  Figure 1 is a location map of the project area.  

On November 16, 2009, the Fourth Stipulation and Order to the 1998 ACJ was adopted, 
which revised the ACJ to include provisions for the addition of green infrastructure projects 
into the previously approved grey infrastructure program. The County has proposed to 
implement a green infrastructure program to reduce the volume of rainwater that presently 
enters the combined sewer system in an effort to reduce the frequency and volume of CSO 
discharges to the receiving waters tributary to Onondaga Lake.  

CSO discharges to Harbor Brook are a health concern and represent a nutrient loading that 
contributes to the degradation of water quality in Onondaga Lake. CSO 018, located near the 
intersection of Velasko Road and West Onondaga Street (see Figure 2), is one of these 
overflows that discharges combined sewage (i.e., sewage combined with stormwater) into 
Harbor Brook during severe wet-weather events. Since there is a significant amount of open 
space available in close proximity to this overflow, Onondaga County has expressed an 
interest in pursuing construction of a passive, sustainable natural treatment system 
(constructed treatment wetland) to treat the combined sewage overflow at this location 
before discharge into Harbor Brook. Figure 3 is a property ownership map which shows the 
extent of County owned property within the project area. 

To accommodate this goal, the CH2M HILL and CHA team is completing the design of a 
full scale constructed wetland pilot treatment system at CSO 018. This Basis of Design 
Report is the second phase of design, intended to provide design drawings and information 
to a 50 percent level of completion for County, community, and regulatory review.  Prior to 
this, the first phase of design confirmed the technical, regulatory, and economic feasibility of 
constructing a full-scale wetland pilot treatment facility and included a 10 percent design 
concept and cost opinion.  Documents from the first phase included: 

1. Engineering Report (dated December, 2010), submitted with the Green Innovation Grant 
Program 2010 application to the New York State Environmental Facilities Corporation 
(NYSEFC). 

2. Project Definition Report (dated January 2011), provided documentation of concept 
design including theoretical removal efficiencies for the available footprint of land. 
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1.2 Purpose and Objective  
The long term goal is to use the data generated from the full scale pilot system to design a 
permanent wetland treatment system at CSO 018 (with potential expansion to include CSO 
078 or the application of treatment wetlands technology at other CSOs).  This project will be 
part of a larger scale project to restore the site (from west of Velasko Road where Harbor 
Brook crosses under Grand Avenue to about Holden Street or some portion of this area) and 
to improve the water quality of the entire Harbor Brook flow. A community park and 
educational resource is envisioned to complement the long-term wetland treatment system.  
These concepts will be discussed and developed concurrently with the CSO 018 wetland 
pilot project development and during the approximately 2-year monitoring program in 
cooperation with the County. 

This Basis of Design Report builds upon the two (2) previously prepared reports and 
progresses the concept of constructing a full-scale constructed wetlands pilot treatment 
system at CSO 018 into the final design phase.  This report specifically includes the 
following:  

• Project description. 

• Layout of proposed facilities on the selected project site. 

• Stormwater Management Model (SWMM) results for the 1 year, 2 hour storm event 
conveyed through the grit and floatables removal unit, conveyance pipes, and 
constructed wetlands pilot treatment facilities. 

• Floatables and grit removal facilities design criteria, including an evaluation of several 
alternatives. 

• Sizing criteria for the constructed wetland cells. 

• Cut sheets of selected equipment. 

• Geotechnical investigation memo. 

• Evaluation of compensatory storage requirements for the Velasko Road Detention Basin 
(see approximate outline of the basin in Figure 2) and incorporation of required storage 
into the project site design. 

• Flow monitoring at the relocated CSO 018 outfall to identify CSO discharge events to 
Harbor Brook. 

• Preparation of 50 percent complete design drawings. 

• Confirmation of permitting requirements. 

• Operation, maintenance and monitoring requirements. 

• Project schedule. 

• Updated Engineer’s Opinion of Probable Construction Costs. 
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SECTION 2 

Project Site Conditions 

2.1 Existing Project Site 
The existing project site at CSO 018 (Figures 1 and 2), located in Onondaga County within the 
City of Syracuse, is bordered generally by West Onondaga Street to the south, Harbor Brook to 
the north, and Velasko Road to the west. The drainage area tributary to CSO 018 is 
approximately 145 acres in size (Figure 4).    

2.1.1 Current CSO and HBIS Operations 
An existing 48-inch reinforced concrete pipe (RCP) conveys combined sewage from West 
Onondaga Street in a northerly direction towards CSO 018, located along Harbor Brook (see 
Progress Print D-3001). Flow is conveyed through an existing CSO regulator which splits the 
flow into an interceptor flow component and an overflow component. Dry weather flows are 
currently conveyed through a 10-inch vitrified clay pipe (VCP) interceptor-connect pipe, 
through a grit removal chamber discharging into the 21-inch Harbor Brook Interceptor Sewer 
(HBIS), which is tributary to the METRO wastewater treatment plant. Flow over the capacity of 
the 10-inch interceptor-connect pipe is conveyed through the CSO 018 outfall pipe and 
discharged to Harbor Brook. 

2.1.2 Newly Constructed HBIS Modifications  
The Onondaga County Department of Water Environment Protection (OCDWEP) has recently 
constructed a new HBIS along the Rowland Street extension (D&S Service Access) which 
consists of an 18-inch & 21-inch polyvinyl chloride (PVC) pipe through the CSO 018 project site. 
Combined sewage flowing down the existing 48-inch RCP from West Onondaga Street will be 
conveyed through a new flow diversion manhole which will split the flow into an interceptor 
flow component and an overflow component. Dry weather flows will be conveyed through a 
new 12-inch interceptor–connect pipe that discharges into the new 21-inch HBIS, which is 
tributary to the METRO wastewater treatment plant. Flows over the capacity of the 12-inch 
interceptor-connect pipe will be conveyed through a new 30-inch HDPE overflow pipe to CSO 
018 and will be discharged into Harbor Brook. The existing grit removal facility will be 
abandoned. This work is scheduled to be completed by June of 2011. 

Since the old 21-inch HBIS is located within the area proposed for construction of the wetland 
treatment cells, it is required that the old HBIS be abandoned and the new HBIS be 
commissioned and made active before construction of the wetland treatment cells commences.  

2.1.3 Other Considerations 
2.1.3.1 Potential Combining and Treatment of CSO 078 with CSO 018 
The CSO 078 drainage basin is located immediately to the west of the CSO 018 drainage basin 
(see Figure 4). Recognizing the usual cost-effective advantage of combining CSO flows for 
treatment, preliminary consideration was given to combining the flow from CSO 078 with the 
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flow from CSO 018 and treating this combined flow in a constructed wetlands treatment facility 
located in the vicinity of CSO 018. 

While the potential advantages were recognized, there are no definite plans by OCDWEP to 
combine these CSOs into one CSO treatment facility in the near future.  Due to the potential 
advantages of combining flows in the future after construction of the pilot facility to treat the 
CSO 018 flows, this option remains viable and has been given consideration. While a grit and 
floatables removal facility is proposed at the present time just for CSO 018, an area immediately 
adjacent to this facility is available for construction of a similar grit and floatables removal 
facility to treat the flows from CSO 078, if the OCDWEP decides to pursue this option in the 
future. Therefore, the option of having two (2) adjacent grit and floatables removal units 
constructed immediately north of West Onondaga Street with conveyance of flows to a 
constructed wetlands treatment facility sized to treat both CSO 018 and CSO 078 flows remains 
a future possibility and has not been precluded. The current wetland treatment facility could be 
expanded to the south into the adjacent wetland created as part of the 1998 expansion of the 
stormwater management area.  

The results of the pilot study will define the design criteria for the development of future 
wetland treatment facilities within Onondaga County and beyond, and will be the basis for 
determining how a potential wetland treatment facility to include CSO 078 flow could be 
constructed within the lands available adjacent to Harbor Brook. 

2.1.3.2 Bellevue Country Club Stormwater Pond Discharge 
There are two (2) stormwater detention ponds located on the Bellevue Country Club property 
that are believed to contribute a significant amount of snowmelt and stormwater to  CSO 018 
during the early spring months (shown on Figure 4).  Stormwater flows are discharged over a 
weir structure located at the outlet of the most downstream (west) pond and into a drop 
manhole located at the intersection of Sunhill Terrace and Glenwood Avenue. From here, the 
flow is conveyed through the combined sewers in a northerly direction along Sunhill Terrace 
and then in an easterly direction along Bellevue Avenue to the intersection of Bellevue Avenue 
and Velasko Road. At this location, the regulated flow is conveyed through a 15” combined 
sewer along Bellevue Avenue to the intersection of Bellevue Avenue and Upland Road (with 
the overflow being conveyed through the 27” sewer along Velasko Road which flows in a 
northerly direction to Harbor Brook), then through a 24” sewer in a northerly direction toward 
W. Onondaga Street, and finally tributary to the 48” Rowland Trunk Sewer at W. Onondaga 
Street.  

The estimated combined sewage discharge from CSO 018 to Harbor Brook (derived from 
SWMM modeling of the combined sewer system by other OCDWEP engineering consultants) 
includes the stormwater contribution from the Country Club ponds. Therefore, the potential 
future elimination of this flow contribution from CSO 018 may result in a reduction of the 
existing 1 year, 2 hour storm event CSO flows.  However, this reduction is not believed to be 
significant enough (in volume or nutrient loading) to substantially impact the current sizing of 
the constructed wetlands facilities. 

2.1.3.3 Geotechnical Investigation 
A subsurface investigation was completed on the site in February 2011. A technical 
memorandum of our findings is included in Appendix A. The investigation revealed a varying 
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layer of peat across the site that will impact construction of the proposed facilities.  See Section 
3.3.5.4 for design considerations. 

2.1.3.4 Impact of Flood Levels 
The Velasko Road Detention Basin has historically experienced regular flooding prior to 1980, 
due to lack of attenuation of stormwater flows. In 1980, a dam and a flood control structure 
were constructed just upstream of Holden Street which formed the Velasko Road Detention 
Basin (see approximate outline of the basin in Figure 4). These facilities addressed flooding 
issues up to a 25-year storm, with a maximum design outflow rate of 300 cubic feet per second 
(cfs). To provide sufficient stormwater storage within the detention basin, three (3) houses that 
existed along the south side of Rowland Street between Velasko Road and Holden Street were 
demolished. This section of Rowland Street was removed, with the exception of a gravel access 
driveway to the current grit removal system.  

As the community grew and storm flows increased, there was a need to increase the discharge 
rate from the control structure to continue to protect the area from flooding up to the 25-year 
storm event. In about 1998, the dam was modified to include an orifice (approximately 2 ft x 2 ft 
in size) that allows additional flow to exit the detention pond to a design rate of about 480 cfs. 
Flow was directed to the orifice by excavating a channel adjacent to the Avio flood control gate. 
The increased flow required that the Holden, Hoeffler, and Lydell Street (east of Hoeffler Street) 
culverts be replaced with larger culverts and the channel from Hoeffler Street upstream to the 
control gate be modified. About 93,000 cubic yards of soil were excavated from the floodplain to 
provide additional storage capacity (about 41 acre-ft). 

The highest 15 minute interval flow recorded at the structure since 1999 is 331 cfs which 
occurred on January 23, 2007. The highest recorded daily average flow is 177 cfs which occurred 
on January 19, 1996. These high flows suggest that the existing capacity of the basin has not yet 
been reached. The preliminary FEMA flood study dated June 2008 indicates that the 100 year 
storm event would result in a water elevation of +/- 402.00 (NAVD 88). 

Construction of the wetland treatment system within the Velasko Road Detention Basin will 
require mitigation by creating compensatory storage. This is discussed further in Section 3.3.4. 

2.1.3.5 Phase 1 Environmental Site Assessment 
A Phase I Environmental Site Assessment is being completed for the Velasko Road Detention 
Basin. The preliminary findings and recommendations are not considered unusual for the 
current and historical uses of the area within the City of Syracuse.  The preliminary results 
indicate that a site soil management plan should be developed for staging and disposal of site 
soils during construction activities. Additionally, recommendations may include a subsurface 
investigation to obtain a more complete understanding of adjacent or site subsurface materials 
identified as recognized or historic recognized environmental concerns. This will be further 
discussed with the County.  The final Phase I Environmental Site Assessment will be provided 
to the County under separate cover. 

2.2 Existing CSO 018 Flow Characteristics  
Flow attributes of CSO 018, based on Stormwater Management Modeling (SWMM), are 
provided in Table 2-1 below. Brown and Caldwell created the SWMM combined sewer model, 
prepared under a separate contract with Onondaga County, that models combined sanitary and 
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storm flows for the entire county.  The B&C model results which incorporated the new Harbor 
Brook Interceptor Sewer establish the design flows for this project.  A copy of the hydrograph 
for the 1 year, 2 hour storm event developed from this model and the associated technical 
memo is included in Appendix B.   

TABLE 2-1 
CSO 018 Attributes (Based on 2011 Stormwater Management Modeling (SWMM) Results) 

Parameter Value 

Basin (Catchment) Area 145 acres 

Annual CSO Flow 13.6 million gallons/year 

Number of Overflow Events/Year 42 

CSO Volume for 1 year, 2 hour storm event 0.70 million gallons 

CSO Peak Flow Rate for1 year, 2 hour storm event 40 cfs 
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SECTION 3 

Basis of Design 

3.1 Proposed Pilot Treatment System Overview 
The use of wetlands for treatment of stormwater and wastewater is an accepted practice 
worldwide, supported by more than fifty years of design and operational experience.  Virtually 
all types of water have been treated with wetlands, including many applications for domestic 
wastewater. Constructed treatment wetland systems are typically designed based on the 
performance of a pilot wetland system.  

The proposed pilot treatment system has been sized to treat the combined sewage flow 
generated at CSO 018 during the 1 year, 2 hour storm event, which is presently discharged to 
Harbor Brook without treatment. The system will consist of grit and floatables removal 
followed by constructed wetlands treatment. 

Grit and floatables removal is required upstream of the wetlands treatment system to protect 
the constructed wetland treatment system from an influx of inorganic materials. Grit removal is 
required to prevent filling in of the wetland treatment cells with inert solids, thereby reducing 
the treatment capacity of the constructed wetlands system. Floatables removal is required to 
prevent clogging of the wetland cell media, prevent danger to wildlife attracted to the facility, 
and ensure an aesthetically pleasing and attractive area is maintained.  

The constructed treatment wetlands system will provide reduction of bacteria, nutrients 
(nitrogen and phosphorus), total suspended solids (TSS), and 5-day biochemical oxygen 
demand (BOD5). 

The proposed pilot treatment system will operate as follows:   

1. When a rain event occurs, the existing 48-inch combined sewer (labeled as sanitary on 
provided base mapping) at West Onondaga Street will begin to surcharge within the 
proposed grit and floatables facility.   

2. The grit and floatables facility will remove the majority of grit and floatables before 
overflowing through an automatic siphon, where flow will be conveyed to the constructed 
wetlands treatment system.   

3. The constructed wetlands treatment system will consist of three (3) separate and distinct 
cells of different types of wetlands (i.e., floating wetland island, vertical downflow wetland, 
and surface flow wetland), which can be operated in either series or parallel flow patterns.  
The variety of flow patterns will allow for flexibility to monitor the removal efficiency of key 
contaminants in each wetland cell.   

4. Once the storm event flows have passed through the constructed wetlands, the flow will be 
discharged through one outfall to Harbor Brook.   

Storm event flows in excess of the 40 cfs peak design flow from a 1 year, 2 hour storm will 
discharge from the grit and floatables facility through an overflow weir, back to the 48” 
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Rowland Trunk Sewer for conveyance into the new HBIS (if excess capacity exists) or routed 
around the treatment wetland facility for direct discharge to Harbor Brook via the facility outlet 
pipe. The following sections provide greater detail on the grit and floatables facility and the 
constructed wetlands pilot treatment system. 

3.2 Grit and Floatables Facility 
For the purposes of providing a design prototype, several grit and floatables systems were 
reviewed for this application. The proposed grit and floatables prototype system was chosen 
based on a technical feasibility evaluation of several types of grit and floatables removal 
systems.  Each of the removal alternatives were evaluated based on the following criteria (listed 
in no particular order): 

• Operational reliability  
• Electrical power requirements 
• Solids handling requirements 
• Required maintenance 
• Grit and floatables removal efficiency 
• Equipment lead time 
• Construction cost  
• Operation and maintenance costs 
• Maximizing flow diverted to wetland treatment system 
 
Based on results of the evaluation, the Storm King with Swirl Cleanse screen was recommended 
as the design prototype. A copy of the technical memorandum prepared for the feasibility 
evaluation of alternatives has been included as Appendix C. 

3.2.1 Removal Efficiencies, Sizing and System Operation 
3.2.1.1 Optimizing Unit Sizing and Removal Efficiencies 
Based on the design flow of 40 cfs, two (2) 28 foot diameter Storm King units would be required 
to remove 95 percent of all grit, sand and sediment with specific gravity of 2.65, greater than or 
equal to 106 microns.  

Recognizing that grit concentrations are higher during wet weather events and that the grit 
gradation has a tendency to migrate to the coarser part of the grading curve during significant 
wet weather flows, a smaller unit may also be considered.  Based on this assumption the unit 
can be alternatively sized to remove 95 percent of all grit particles that are 106 microns for 
smaller more frequent storm events, but target coarser material at the peak wet weather flows.  

This unit would be a single 26-foot diameter structure, designed to achieve 95 percent removal 
of all grit, sand and sediment with specific gravity of 2.65 greater than or equal to 300 microns 
at the design flow of 40 cfs.  The volume of the vessel would be reduced to 33,700 gallons (from 
82,260 gallons in the design above) with an underflow rate (flow back to the HBIS) of 4 cfs.   

This separator size will maximize flow to the wetland, provide the wetlands with appropriate 
preliminary treatment, while also emphasizing the treatment capabilities of the constructed 
wetlands.  The estimated construction cost is also considerably lower than the 2 unit option and 
is consistent with the alternatives considered in Appendix C.   
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3.2.1.2 Inline/Offline Operation Options   
Two alternative operation scenarios were evaluated.  The alternatives include an “offline” 
option and “inline”option.  Based on conversations with the County and modeling data 
received from Brown and Caldwell, 1991 is considered an average year for rainfall events and 
as such was used as the basis of the evaluation.   

The offline option allows dry weather flow (+/- 4 cfs) to continue through the existing Rowland 
Street Trunk sewer and diverts wet weather flows through the grit and floatables unit to the 
constructed wetlands.  In addition to the dry weather flow, the grit and floatables unit 
discharges +/- 1.33 cfs of underflow returned to the HBIS.  Therefore, under this option a total 
of +/- 5.33 cfs would be returned to the HBIS. With offline operation, 68 percent of CSO volume 
and 55 percent of CSO events are diverted to the wetland. 

Under the inline option, all flows (including dry weather flows) would pass through the grit 
and floatables unit. As such, flows returning to the HBIS will be reduced to +/- 4 cfs.  With 
inline operation, 91.0 percent of CSO volume and 78.5 percent of CSO events are diverted to the 
wetland.  The disadvantage of this option is that it may result in increased life-cycle costs due to 
increased operations and maintenance (floatables may not be flushed out of unit between CSO 
events due to dry weather flow configuration).  

Figure 5 shows the volume of overflows that will reach the constructed wetlands under each 
operation scenario described above.  Based on this data, the inline option will allow 
approximately 10 more storm events and 3.08 million gallons more CSO water to the 
constructed wetlands for the average year when compared to the offline option.  The inline 
option is shown in the 50 percent design drawings as the design prototype.   

3.2.1.3 Proposed System Description   
Based on the evaluations described in Appendix C, and further refined as described above, the 
proposed grit and floatables removal system is sized to treat flow rates up to 40 cfs, as produced 
by the 1 year, 2 hour storm event at CSO 018, and remove 95 percent of grit, 300 microns and 
greater in size. The design prototype as shown in the 50 percent drawings, a Storm King with 
Swirl Cleanse in an “in line” configuration, is a stainless steel unit that will be installed within a 
26 foot diameter cast-in place concrete chamber.  A copy of the equipment cut sheets is included 
in Appendix D.   

The design prototype uses vortex separation technology, and consists of a circular vortex 
chamber, with an automatic discharge siphon, and sanitary sewer return piping.  When the flow 
in the sanitary sewer system reaches the designed level, the water will overflow to the circular 
vortex chamber.  Floatables and water will be collected on a conical screen and returned to the 
sanitary system through the return piping; grit will be removed through a separate return pipe 
off the bottom of the vortex chamber.  (Based on discussions with the County at completion of 
50 percent design, final design will include the collection of grit rather than conveying it to the 
HBIS.)  As the water level continues to rise within the chamber, the treated water will be 
discharged through the automatic siphon to the constructed wetlands.   

The system will be equipped with an emergency overflow weir that will function and discharge 
any flows in excess of the 40 cfs design flow rate back into the existing 48” Rowland Trunk 
Sewer for conveyance into the new HBIS (if excess capacity exists) or routed around the 
treatment wetland facility for direct discharge to Harbor Brook via the facility outlet pipe.  
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3.2.2 Hydraulic Modeling 
To assess the potential impacts the grit and floatables facility and associated diversion 
structures would have on the capacity of the upstream sewer system under high flows, CHA 
developed two EPA SWMM models (version 5.0) for impacted parts of the system.  Both models 
extended from the manhole at the intersection of Bellevue Avenue and Upland Road to the 
existing interceptor sewer and the proposed treatment wetlands.  The first model was an 
existing conditions model which was used to determine the depth of flow in the sewer system 
under the existing condition with the newly constructed HBIS.  The second model was a 
proposed conditions model which includes the design prototype unit and associated diversion 
structures. 

Figure 6 shows the system hydraulic gradeline in the existing sewer system from the 1 year, 2 
hour storm event. The 48-inch pipe is flowing approximately half full and the upstream 24-inch 
pipe, between Bellevue Avenue and West Onondaga Street, is flowing full but the system is not 
surcharged.  

Figure 6 also shows the system hydraulic gradeline for the 1 year, 2 hour storm event with the 
inline design prototype.  The results indicated the 48” pipe is surcharged to Elevation 411.3 
(NAVD 88) at the West Onondaga Street manhole which is above the 2 existing service laterals.  
Therefore, it is recommended that these two services be converted to grinder pumps to protect 
the buildings from surcharging. This is based on a limited SWMM model completed for the 
Basis of Design report. Brown & Caldwell will run the full CSO 018 model with the addition of 
the inline Storm King unit to verify these hydraulic gradeline elevations during final design.   

3.3 Constructed Wetlands Pilot Treatment System  
3.3.1 General Wetlands Description 
3.3.1.1 Target Flows  
The intent of the constructed pilot treatment wetland is to capture and treat the CSO 018 
discharge resulting from up to the 1-year, 2-hour storm event. Flows in excess of the 40 cfs peak 
flow associated with the design storm will discharge from the grit and floatables facility 
through an overflow weir, back to the 48” Rowland Trunk Sewer for conveyance into the new 
HBIS (if excess capacity exists) or routed around the treatment wetland facility for direct 
discharge to Harbor Brook via the facility outlet pipe.  

Due to the nature of the open wetland system, CSO volumes (from longer duration storms) in 
excess of the design storm volume can be accepted; however, treatment performance will be 
variable from event to event, with higher removal efficiencies during shorter duration storm 
events, and lower efficiencies during longer duration storm events due to greater dilution from 
rainfall.  During extreme storm events, manually operated valves will allow flexibility in 
directing flows. The options that will be considered are allowing excess flow to travel through 
the wetland or bypassing flow around the wetland if required to maintain the integrity of the 
wetland plantings and berms. 

3.3.1.2 Wetland Performance Objectives 
As stated previously, the goal of the constructed treatment wetland is to sufficiently reduce 
contaminant levels in the CSO 018 flow resulting from the 1 year, 2 hour storm event. Since 
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flows will be episodic with higher and lower flows over a 24 hr period, the discharge quality 
will be somewhat variable but on average will achieve the goal of improving the CSO water 
quality. The pilot testing program will define the actual treatment efficiency of the wetland 
system and will help determine modifications required, if any, to improve the performance.  

As previously presented in the Project Definition Report, a summary of average annual 
contaminant reductions that are expected for the wetland treatment system and the reduced 
load to Harbor Brook is presented in Table 3-1. These data do not incorporate the addition of 
the grit and floatables removal system. The removal of grit and floatables prior to the 
constructed treatment wetlands will contribute to optimal performance and lead to better 
overall water quality discharged to Harbor Brook, and it will minimize the maintenance 
required for the treatment wetlands to achieve removal efficiencies as shown in Table 3-1. 

TABLE 3-1 
Potential Contaminant Reductions to Harbor Brook from the Proposed CSO 018 Treatment Wetland 

Constituent Inflow 
Concentration 

(mg/L)1 

Annual Average 
Reduction Range 

(%)2 

Annual Average 
Outflow 

Concentration 
Range (mg/L) 

Annual Load 
Reduction 
(Tons/yr)3 

BOD5  30.38 50 – 80 6 – 15 1.1 – 1.7 

TSS 100.25 50 – 90 10 – 50 3.5 – 6.3 

TKN4 4.14 20 – 405 2.5 – 3.3 0.06 – 0.11 

P 0.78 20 – 405 0.5 – 0.6 0.013 – 0.020 

Fecal Coliform 430,000 3 orders of 
magnitude 

430  

Total Load 
Reduction 

   4.7 – 9.16 

Notes: 
1 Based on SUNY ESF report “Creating Stormwater Treatment Wetlands for Harbor Brook, Syracuse, New York: 
An Urban Ecosystem Educational Partnership – Part II of the CNY Watershed Project, Smardon and Wu 
2 Annual average concentration reductions are based on literature including the North American Wetland 
database, USEPA (1996), Treatment Wetland – Second Edition, Kadlec and Wallace (2009), and experience by 
CH2M HILL treatment wetland technologists. 
3 Based on 18.6 MG/yr CSO 018 discharge flow 
4 TKN = Total Kjeldahl Nitrogen 
5 Higher reductions may be achieved during warmer temperatures (i.e., summer season) of up to 90% depending 
on flow rate and concentration 
6 Sum of BOD5, TSS, TKN, and P loading values 

3.3.2 Seasonal Effectiveness 
Seasonal effectiveness of constructed wetland systems is well documented in Kadlec and 
Wallace (for reference, see footnote 2 of Table 3-1). Each constituent has a rate constant (theta) 
value assigned to it that indicates the degree to which the fluctuation in water temperature will 
affect the removal efficiency. For example, total suspended solids, BOD5 and total phosphorus 
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reduction are temperature independent and have theta values of 1. In other words, performance 
in summer and winter is expected to remain unchanged on an average seasonal basis. Nitrogen 
reduction is very dependent on temperature with a theta value of 1.04, and as the temperature 
falls, nitrogen reduction becomes less efficient. When the water temperature falls below about 
40OF, nitrification and denitrification are reduced to close to zero.   

Wetlands for water quality improvement of wastewater flows have been documented in North 
America since the early 1900s. Examples of northern wetlands with starting dates include: 
Lexington, Massachusetts (1912), Brillion Marsh, Wisconsin (1923), and Cootes Paradise, 
Hamilton, Ontario (1919). Wetlands for treating leachate and wastewater have been reported on 
in Alaska, Yukon, and Northwest Territories from the mid-1960s on. CSO flows have been 
treated in Europe since the mid 1980s. 

3.3.3 Proposed Types of Constructed Wetland Cells    
Three (3) types of wetland cells have been selected for inclusion in this full scale pilot project to 
determine the optimal CSO treatment potential and configuration (in series, in parallel, and in 
series/parallel). These include: 

• Floating Wetland Island (FWI) 
• Vertical Down Flow (VDF) 
• Surface Flow (SF) wetlands  

Flow control structures will be configured to allow discharge from CSO 018 to enter each 
wetland cell directly and then be discharged directly to Harbor Brook (parallel operation). In 
addition, the wetlands will be able to operate in series, flowing from the FWI to the VDF and 
then finally to the SF cell or in a combination of parallel and series with flow discharge from the 
FWI being split between the VDF and the SF wetlands before combining and discharging to 
Harbor Brook. A summary describing each wetland component is presented in the Table 3-2. A 
brief description of each wetland type follows.  

TABLE 3-2 
Wetland Treatment Components 

Component FWI VDF SF 

Area (ft2) 12,217 10,562 11,012 

Normal Depth (NWL) (ft) 1 0 0.5 

Max Event Depth (EWL) 
(ft) 

4.0 1.5 1.5 

Side slopes 3:1 3:1 3:1 

 
3.3.3.1 Floating Wetland Island 
The Floating Wetland Island (FWI) is a man-made floating island of wetland vegetation with 
roots that extend down into the water column below the island mat. The use of FWI for 
domestic wastewater treatment is a relatively recent application of a process that has been used 
in the mining industry for many years. It is somewhat similar to the floating aquatic vegetation 
type of wetland technology that typically used duckweed or water hyacinth plants, which 
naturally have the leaves floating on the water surface, to vegetate the wetland. While these 
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latter plants needed to be harvested to remove the contaminants, the FWI vegetation does not 
need to be removed in order to provide water quality improvement. Native species will be used 
for FWI vegetation.  

This cell will be drained to a low water elevation of about 1 foot of water depth between CSO 
events and will fill to about 5 feet of water depth before overtopping to the next cell. This 
expected changing water level is another good reason for using this type of wetland for this 
application; the cell can provide a high storage volume for storm flows, but plants will not 
become flooded for long periods of time as they would if planted into the wetland bottom soils.  

The FWI cell will have greater diversity of vegetation, since the depth of water over the root 
portion of the plants will be consistently low, with the roots themselves always submerged.  The 
combination of open water and diverse plant species will provide pleasing aesthetics and high 
habitat value but low mosquito productivity when compared with a natural wetland, since 
mosquito predators will be maintained in this environment. 

3.3.3.2 Vertical Down Flow Wetland   
The Vertical Down Flow (VDF) wetland cell will have water entering either directly from CSO 
018 or from the FWI cell. CSO water will be dosed into Cell 2 from Cell 1 using an automated 
control valve to the top of the wetland through riser pipes onto splash pads that distribute the 
flow across the wetland surface. When flow is added directly to Cell 2 from the grit/floatables 
removal system in the parallel flow mode, the flow will be added continuously to the gravel 
bed.  The water will percolate down through the wetland sand and gravel bed, where the water 
will be collected in a perforated header piping system and then directed to either the Surface 
Flow Wetland or Harbor Brook. The VDF wetland will be dosed at a rate of +/- 55,000 gallons 
per dose. Once the initial dose has run through the gravel and discharged through the under 
drain, the cell will be dosed again. This process will continue until the water volume in the FWI 
(Cell 1) returns to its normal water level (NWL) of 396.50 (NAVD 88).  

The VDF wetland cell is expected to have a more robust range of vegetation, since this cell will 
be flooded and drained regularly. Native species such as cattail and bulrush are the most likely 
candidate species for planting.  

Benefits of VDF cells are that there is no open water and therefore no mosquito productivity, 
and there is limited CSO water exposure potential to the public.  

3.3.3.3 Surface Flow Wetland 
The Surface Flow (SF) wetland most closely resembles a natural wetland, and is also generally 
the lowest cost per unit area to build and maintain. It will have a vegetated shelf that will be 
about one-half to one foot deep under dry-weather water level conditions and three feet deep 
water areas (deep zones) that will help with redistributing flow to reduce the potential for 
short-circuiting. They will provide re-aeration, as well as a refuge for wildlife. The SF cell will 
have the potential for increased water depth for greater CSO water storage and treatment prior 
to overflowing to Harbor Brook. The SF wetland outfall is a 30-inch pipe with an invert of 392.5 
(NAVD 88). Stop logs in the outlet structure will set the discharge elevation at 393.00 (NAVD 
88) allowing 6 inches of standing water within the wetland. 

The SF wetland with constant standing water and regular flooding will also require a robust 
plant, but will likely be most favorable for native species such as cattail and bulrush. Volunteer 
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Phragmites from seeds carried in by wind and water will tend to have a more difficult time 
germinating and becoming established in standing water. 

As with the FWI, the combination of open water and plantings will provide high habitat value 
but low mosquito productivity when compared with a natural wetland, since mosquito 
predators will be maintained in this environment. 

Benefits of SF wetlands are that it provides high storage volume to contain CSO storm flows, it is 
aesthetically pleasing with open water and wetland vegetation, it has low mosquito productivity 
due to high predator populations, and the relative cost compared to the other wetlands is low. 

3.3.4 Wetlands Hydraulic Modeling 
To assess the hydraulic capacity and performance of the treatment wetlands system for the 1 
year, 2 hour storm event, a SWMM (EPA SWMM version 5.0) model was developed of the 
wetlands and the associated hydraulic control structures.  The wetlands SWMM extends from 
the outlet of the grit and floatables removal system and through the treatment wetlands where 
it discharges into the relocated stream at the east end of the wetlands.  The model includes all of 
the wetland treatment cells (floating wetlands, vertical down-flow, and surface flow), culverts, 
manholes, gates, valves, diversion structures, and valve control rules required to operate the 
treatment wetlands.  Using the SWMM, three hydraulic operational flow scenarios were 
modeled; these include the Series, Series-Parallel and Parallel Flow scenarios. 

Due to EPA SWMM limitations, the infiltration/underdrain flow response resulting from the 
dosing of Cell 2 was modeled in a separate model using the Low Impact Development 
functionality built into EPA SWMM.  This modeled response was then replicated in the 
wetlands model using a custom drainage rating curve.  A hydraulic conductivity of 10 in/hr 
was used for this part of the analysis.  While the actual hydraulic conductivity is expected to be 
slightly higher, this rate is conservative from a capacity perspective and allows for some loss of 
conductivity over the life of the wetland. 

The following sections provide a brief summary of how the treatment wetlands are expected to 
function under each scenario. 

3.3.4.1 Series Flow Scenario 
Under the Series Flow scenario the model shows that Cell 1 can contain the entire 700,000 gallon 
(93,600 ft3) 1 year, 2 hour storm event from the CSO without overtopping the Cell 1 
embankments.  Under this scenario, the 1 year, 2 hour storm event is held in Cell 1 and dosed 
by gravity into Cell 2 using a dose volume of 55,000 gallons/dose (7,350 ft3/dose) which is 
equivalent to a depth of 6 inches over the surface area of Cell 2.  After Cell 2 is dosed, the water 
is allowed to infiltrate and drain completely before the cell is dosed again.  It takes about 6 
hours for the water to infiltrate into the Cell 2 media and pass though Cell 3 and for Cell 3 to 
return back to the normal water level of 393.0 feet (NAVD 88).  This dosing and infiltrating cycle 
occurs 12 times following the 1 year, 2 hour storm event.  Under this scenario it takes about 88 
hours for the design storm to pass though the treatment wetlands and for the wetlands to return 
to the initial condition water levels.  The volume hydrographs in each of the cells under this 
scenario are included in Figure 7. 
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3.3.4.2 Series-Parallel Flow Scenario 
Under the Series-Parallel Flow Scenario the entire 1 year, 2 hour storm event is sent directly into 
Cell 1 and contained.  The “top half” of the Cell 1 storage is sent to Cell 3 and allowed to drain 
into Harbor Brook before the dosing of Cell 2 is started.  In order for the Cell 2 infiltration to 
function as designed, Cell 3 needs to be at or below elevation 393.1 feet (NAVD 88) before Cell 2 
is dosed.  Cell 2 is dosed at a rate of 55,000 gallons/dose. The parallel portions of this treatment 
scenario are run one after the other so that the water going from Cell 1 to Cell 3 does not 
prevent Cell 2 from functioning properly.  Under this scenario it takes about 58 hours for the 
design storm to pass though the treatment wetlands and for the wetlands to return to the initial 
condition water levels.  The volume hydrographs in each of the cells under this scenario are 
included in Figure 8. 

3.3.4.3 Parallel Flow Scenario 
Under the Parallel Flow Scenario, one third of the 700,000 gallon (93,600 ft3) 1 year, 2 hour storm 
event is sent directly to each of the wetlands cells.  The flow is split in flow diversion structures 
#6 and #8. The volume sent to each cell ranges from 180,000 to 248,000 gallons (24,000 to 33,400 
ft3).  Discharges from each wetland cell are directed via flow control structures to a common 
structure to a single pipe discharge to Harbor Brook. Under this scenario it takes about 14 hours 
for the design storm to pass though the treatment wetlands and for the wetlands to return to the 
initial condition water levels.  The volume hydrographs in each of the cells under this scenario 
are included in Figure 9. 

3.3.4.4 Potential Impacts of High Water Levels in Harbor Brook 
The impact of high water levels in Harbor Brook was considered while modeling the hydraulics 
and operations of the treatment wetlands, but not explicitly modeled.  Under each of the 
operational scenarios modeled, the primary factor that controls how long it takes the wetlands 
to return back to the initial condition water levels is the water level in Cell 3.  When water levels 
are below 393.0 feet (NAVD 88) in Harbor Brook they have little or no effect on the time it takes 
for flows to pass though the treatment wetlands.  When water levels in Harbor Brook (and as a 
result in Cell 3) are above 393.0 feet (NAVD 88), the dosing system does not activate.  This 
means that under the Series and Series-Parallel scenarios the dosing portion of the treatment 
doesn’t begin until the water levels in Harbor Brook have receded to below 393.0 feet (NAVD 
88).  Under the Parallel scenario regardless of the water levels in Harbor Brook the wetland 
inflows are allowed to flow freely; the water levels in Cells 2 and 3 will recede at approximately 
the same rate as the water levels in Harbor Brook. 

A rising Harbor Brook will be isolated from the constructed wetlands by an inline check valve 
on the wetland discharge pipe. As water levels in the Velasko Road Detention Basin rise above 
the wetland controlled berm spillways, stormwater flows will enter and flood the wetland 
facility. 

3.3.5 Other Considerations    
3.3.5.1 Water Table Elevation 
As part of the geotechnical investigation, six piezometers were installed across the site to 
monitor the water table elevation during the pilot study monitoring period (see Figure 1 of 
Appendix A “well locations”and Plan Sheet C-1001). Table 3-2 shows the recorded water table 
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elevations for measurements taken to date. It is expected that the level will fluctuate depending 
on season, rainfall, frost, etc.  

TABLE 3-3 
Groundwater monitoring data 

Date Well # Boring # Ground 
Elevation 

Surface to 
Groundwater 

(ft) 

Ground water 
Elevation 

1.20.2011 1 B-15* 396.0 5.31’ 390.2 

2 B-9 395.5 3.50’ 392.8 

3 B-11 396.3 3.15’ 392.7 

4 B-5 396.8 3.81’ 391.7 

5 B-2 395.8 1.30’ 394.7 

6 B-10 395.5 1.49’ 395.3 

4.8.2011 1 B-15 396.0 1.38’ 394.12 

2 B-9 395.5 2.07’ 394.23 

3 B-11 396.3 1.84’ 393.96 

4 B-5 396.8 2.74’ 392.76 

5 B-2 395.8 1.21’ 394.79 

6 B-10 395.5 1.16’ 395.64 

4.29.2011 1 B-15 396.0 0.46’ 395.04 

2 B-9 395.5 1.1’ 395.20 

3 B-11 396.3 0.45’ 395.35 

4 B-5 396.8 0.65’ 394.85 

5 B-2 395.8 0.02’ 395.98 

6 B-10 395.5 0.55’ 397.35 

* Refers to the boring/well locations indicated on Boring Location Plan. 

3.3.5.2 Discharge Location to Harbor Brook 
In order to maintain good flow through the wetland system without pumping, a reasonable 
grade is required. The proposed discharge location is to an existing drainage ditch that 
discharges to Harbor Brook just up-gradient of the flow control structure of the Velasko Road 
Detention Basin. Note that the water level of Harbor Brook under base flow conditions has 
averaged about 392.3 NGVD 29 (approximately 391.7 NAVD 88) feet based on flow and level 
measurements recorded by US Geological Survey since about 1998 when modifications were 
made to the outlet structure. This establishes the surface flow wetland bottom elevation. 

The normal water elevation in the surface flow (Cell 3) wetland will be 393.0 NAVD 88 and the 
outfall to Harbor Brook will be set at this elevation. As noted above, water levels in Harbor 
Brook will impact the discharge rate from the constructed wetland facility. However, since the 
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proposed wetlands will accommodate the CSO volume from the design storm, treatment will be 
delayed until the storm runoff in Harbor Brook recedes below 393.0 (NAVD 88).    

Discharge to Harbor Brook will be through 36-inch HDPE piping combined from the discharge 
from Cells 1, 2, and 3 and the bypass piping north of the proposed wetlands.  The flow rate will 
be metered by a pressure transducer or radar flow meter and pass through an inline check valve 
prior to being discharged through an outfall structure to Harbor Brook.   

3.3.5.3 Berms and Maximum Water Depths 
In order to accommodate the CSO volume associated with the 1 year, 2 hour storm event, and 
provide 1 foot of freeboard, the berm height required around Cell 1 – Floating Wetland Island is 
Elev. 402.00 (NAVD 88). Berm heights associated with the Cell 2 - Vertical Down Flow Wetland 
and Cell 3 – Surface Wetland are dictated by the desire to isolate the treatment wetlands from 
the stormwater within the Velasko Road Detention Basin area. Based on the preliminary FEMA 
flood study dated June 2008 (which provides information related to a maximum 100-year storm 
event), the 10 year storm event would result in a water elevation of +/-399.5 (NAVD 88). As 
such, the lower wetland cells would be protected for storm events smaller than the 10 year 
storm. The berms have been designed with emergency spillways to allow w the free flow of 
flood waters into and out of the wetland cells. During storm events where the water storage 
required in the Velasko Road Detention Basin exceeds the spillway elevation of the lower 
wetland cells (Elev. 396.00 NAVD 88), the wetland cells will be flooded with stormwater. As the 
storage volume recedes, storm water will be released through the emergency spillway until it 
reaches the spillway elevation. Water in the cells below the spillway elevation will be stored 
until the Velasko Road Detention Basin recedes to an elevation which allows the remaining 
water in the cells to flow through the wetlands to the Harbor Book outfall. 

3.3.5.4 Geotechnical Recommendations 
The technical memo in Appendix A recommends that, for larger structures and loadings, the 
layer of peat be removed from below the structures and replaced with structural fill. It also 
recommends that depending on the bury depth of various pipes, restrained joints be considered 
to provide additional protection from joint separation.   

The wetland cell berms should be constructed with silty clay and clayey silt soils, classified as 
MH or CL in the Unified Soil Classification System, with no sizes larger than 3 inches and at 
least 75 percent by dry weight of fines passing the No. 200 standard sieve size.  The plasticity 
index of the soil should be at least 15.  The coefficient of permeability of the soil should be less 
than 1 x 10-5 centimeters per second when compacted to a minimum of 90 percent of standard 
Proctor maximum dry density at a moisture content wet of optimum.  Note that these soils are 
not available on-site and will need to be imported.  There is also peat at the location of the 
wetlands and it is recommended that a stabilization fabric (Mirafi 600x, or equal) be installed on 
top of the native soil.  Removal of the peat at the location of the berms will not be required. 

3.3.5.5 Cell Lining 
Cells 1 and 2 will have HDPE liners as they will be required for these types of systems, and 
since these cells will not benefit from groundwater to keep plants viable during drought 
conditions. If Cell 3 remains unlined, it will benefit from shallow groundwater as a source of 
water for the deep zones.  This will provide shallow groundwater for Cell 3 and will be used for 
watering Cells 1 and 2 to keep all plants viable during drought conditions. As is typical for 
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wetland systems that are unlined, the bottom of the wetland will self seal over time due to 
sedimentation that blinds the bottom pores.  Negative impact to groundwater from CSO flows 
is expected to be minimal; during most flow conditions, Cell 3 receives pretreated water from 
either Cell 1 or 2.  Monitoring wells around the unlined Cell 3 will be a part of the experimental 
program to determine if groundwater becomes impacted by infiltration from Cell 3. 

3.3.5.6 Compensatory Storage – Velasko Road Detention Basin 
Since the proposed project is located within the Velasko Road Detention Basin, construction of 
the wetland treatment system will reduce the storage volume available in the basin. As such it 
will be necessary to make up that storage volume lost to the wetlands by constructing 
compensatory storage within the existing basin. In order to account for potential back to back 
storm events, compensatory storage will be required for the berm volumes plus the storage 
volume in the wetland cells. Based on the proposed wetland grading plan, the berm volume is 
2.07 Acre-Feet (AF) and the cell volumes are 2.55 AF (Cell 1), 1.63 AF (Cell 2), and 0.63 AF (Cell 
3). The total required compensatory storage is 6.88 AF.  

Figure 10 shows areas within the basin where the required compensatory storage will be 
provided. The current plan is to stay within County owned property and not impact existing 
wetlands on site. A topographic survey of the area was underway during the preparation of this 
report. Based on the County LiDAR mapping the areas identified are estimated to provide up to 
7.95 Acre Feet for storage. 

3.3.5.7 Wetland Level Control 
Flow control through the constructed wetlands will consist of a series of flow diversion 
structures (FDS) combined with pressure transducers located in each wetland cell. Please refer 
to the Basis-of-Design drawings for the locations of the diversion structures within the 
constructed wetlands system.   

The constructed wetland treatment system will operate as follows: When the system is 
operating in series, the pressure transducer in FDS #11 will activate (open) a 12-inch butterfly 
valve when the desired elevation is reached such that wetland Cell 2 will be dosed 
approximately 55,000 gallons of water (6 inch depth equivalent over the area of Cell 2). The 
valve will close based on a predetermined duration of discharge. A second pressure transducer 
in FDS #13 will determine when wetland Cell 3 can accept additional flow and will not allow 
the valve to open until the predetermined water level has been reached. The dosing process will 
continue until the water level within Cell 1 drops below the valve-off elevation indicated by the 
pressure transducer.  A copy of the equipment cut sheets for the pressure transducer and 
butterfly valve have been included as Appendix E. 

3.3.5.8 Site Security 
The grit and floatables removal facility and the constructed pilot wetlands area will each be 
secured by a fence to prevent trespass and access to the control valves and monitoring 
equipment. Gates will be provided at appropriate locations to allow access for operation and 
maintenance of the facility.  A chain link fence is assumed for the Basis of Design, but the final 
fence selection will occur during final design.   
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SECTION 4 

Permitting  

Investigations for State and federally regulated environmental resources were conducted at the 
project site, identifying that the project area contains federally regulated wetlands and a state 
and federally regulated stream (Harbor Brook).  A copy of Wetland Delineation Report is 
included as Appendix F.  It was also determined that the project site is within a stormwater 
management basin used to protect downstream residents from flooding up to the 25-year storm 
event.  The pilot project will result in the relocation of the existing CSO 18 outfall to Harbor 
Brook, allowing the majority of the flow from this CSO to enter the pilot wetlands for treatment 
before discharging to Harbor Brook.  Construction of the wetland pilot treatment system will 
also require the relocation of a ditch with wetland vegetation.  As a result, the following permits 
and approvals will be required: 
 
• State Pollutant Discharge Elimination System (SPDES) permit modification from NYS 

Department of Environmental Conservation (NYSDEC) for CSO 18 to address relocation 
and treatment. 

• State Environmental Quality Review (SEQR). The project will require review under the State 
Environmental Quality Review Act (SEQR).  It has been identified as a Type 1 action and is 
undergoing coordinated review with the involved agencies.  Onondaga County intends to 
serve as Lead Agency.  A full environmental assessment form (FEAF) has been prepared 
and will provide the basis for a determination of significance.  Since the project is intended 
to improve water quality from CSO 18 and the project impacts are occurring on previously 
disturbed lands, it is anticipated that a Negative Declaration will be issued. 

• U.S. Army Corps of Engineers (USACE) Nationwide Permit (NWP) No. 43 – Stormwater 
Management Facilities to relocate the outfall and impacts to the wetland ditch that will be 
relocated to facilitate treatment facility design. 

• Article 15 Protection of Waters permit modification from NYSDEC for impacts to Harbor 
Brook (Class B waters) associated with the relocated outfall.  It is assumed that the existing 
permit for the interceptor sewer project associated with the Harbor Brook watershed can be 
modified. 

• Section 401 Water Quality Certification from NYSDEC, required in conjunction with the 
authorization of the NWPs and the Article 15 permit. This certification addresses the 
placement of clean fill and proper erosion and sedimentation controls. 

• SPDES General Construction Permit for land disturbance in excess of one acre.  A 
Stormwater Pollution Prevention Plan will be prepared and a Notice of Intent submitted to 
NYSDEC.  Depending on how much land is disturbed at any one time, a 5-acre waiver may 
be required.   

• Coordination with the NYS Natural Heritage Program, U.S. Fish and Wildlife Service, and 
NYS Office of Parks, Recreation and Historic Preservation to ensure no impacts to protected 
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species and cultural resources.  This coordination is required as part of the general permit 
conditions for the Nationwide Permits, Water Quality Certification, and the Article 15 
Permit. 

• The placement of fill within the stormwater management basin associated with Harbor 
Brook will require compensatory storage.  Approval for the fill and associated 
compensatory storage will be required from Onondaga County Department of Water 
Environment Protection. 

• City of Syracuse curb cut permit for access road to grit and floatables facility 

A Joint Application for Permit will be prepared and submitted to NYSDEC and USACE to 
obtain the permits identified above.  Wetland impacts will include approximately 0.20 acre of 
wetland ditch that will be mitigated by replacement in kind. 
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SECTION 5 

Operations, Maintenance, and Monitoring 

5.1 Operations and Maintenance 
The constructed wetlands pilot treatment system has been designed to minimize the operations 
and maintenance required to run the system.  The grit and floatables system does not have any 
moving parts or require power.  The only electrical components of the system are the pressure 
transducers and actuated butterfly valves located within the constructed wetland cells as well 
as the level sensing devices for flow measurement and automatic sampling equipment.  A 
summary of the specific operations and maintenance required for each system is outlined 
below. 

5.1.1 Grit and Floatables Removal System 
Since there are no moving parts associated with the design prototype, operations and 
maintenance of the system will be relatively simple.  After the unit is used to treat a wet-
weather event, the equipment should be checked to make sure all residual floatables have been 
removed from the top screen.  This can be accomplished by spraying down the screen with a 
high pressure hose.  Floatables not removed from the screen following a rain event should be 
manually removed to prevent odors from building up in and around the system and 
maintaining an aesthetically pleasing environment.   

5.1.2 Wetlands Treatment System  
5.1.2.1 Operations 
Design of the wetland treatment area includes a number of flow control structures with weirs 
and gates to direct and control flows under various flow scenarios. Gates and weirs in these 
structures will require adjustments as different treatment alternatives are evaluated. Gates in 
the flow diversion structures and manholes will be operated from the surface by a pull chain 
during dry weather when not in operation. The gates in manhole 5 are the only gates that may 
require operation under flow conditions; as such these gates will have manual gate operators 
and floor stands mounted on the top of the structure.  Table 5-1 below identifies the various 
gate positions to achieve the three flow scenarios; Series, Parallel, and Series + Parallel. A 
summary of the various flow scenarios is included in Appendix G. 

TABLE 5-1 
Wetland System Diversion Gate Configurations 

Gate Series Parallel Series & Parallel 

5A Open Open Open 

5B Closed Closed Closed 

6A Closed Open Closed 

7A Closed Closed Open 
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TABLE 5-1 
Wetland System Diversion Gate Configurations 

Gate Series Parallel Series & Parallel 

8B Closed Open Closed 

11A Closed Open Open 

12 Dosing 
Valve 

Open Closed Closed 

13A Open Closed Closed 

13B Closed Open Open 

 

5.1.2.2 Make-up Flow to Wetland (Low Flow Conditions) 
During prolonged periods between storm events it may be necessary to provide supplemental 
water to the wetlands Cells 1 and 2 to keep plants viable. Groundwater levels are anticipated to 
be sufficient to provide this required moisture for Cell 3 since it is expected to be unlined. The 
current design includes a wet well (MH # 19) which is supplied with water from the Cell 3 deep 
zone. During low CSO flows to the wetlands, a temporary pump will be set up to pump water 
into the wetland Cell 1 and Cell 2 from the Cell 3 deep zone, via MH #19.  As groundwater data 
is collected through this spring and through the pilot study, the design will be modified 
accordingly. As a secondary source of water, the temporary pump could be set up to draw 
water from Harbor Brook or from the stormwater box culvert adjacent to Velasko Road. Water 
that is pumped into the constructed wetlands will flow through the system back to Harbor 
Brook.  

5.1.2.3 Vector Control 
Natural wetlands are subject to wide variations in water level as flood waters inundate a 
wetland area and recede, and this variation allows mosquito populations to expand rapidly as 
the fast-growing mosquitoes mature before populations of predator species are established.  In 
contrast, Cells 1 and 3 will be designed to maintain a minimum water level, so that the 
populations of aquatic predators which feed upon mosquito larvae (including minnows and 
aquatic insects) are sustained. Cell 2 will not produce mosquitoes since there will be no 
standing water.  Thus, mosquito populations are not expected to increase as a result of the 
project, but if necessary, additional measures such as erecting bat roosting boxes and bird 
nesting boxes (particularly for swallows) will also help to keep the mosquito population lower. 
Mosquito specific larvacides can be used for mosquito control if required. This addresses the 
problem before they emerge. 

5.1.2.4 Nuisance Wildlife Control 
While one intention of creating wetlands is to encourage wildlife use, overuse of the wetland by 
certain species can cause damage that can be costly to repair or take a long time to naturally 
regenerate. During the start-up of wetland systems, the young wetland plants are vulnerable to 
grazing by waterfowl. Controls, which may include overhead filament wires and bird scare tape 
and perimeter snow fencing, may be required. Once the vegetation is established, concern is 
shifted to nuisance wildlife such as muskrats that can completely eat out wetlands if they do not 
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have natural predators to keep their populations under control. They can also negatively impact 
the integrity of the berms.  Construction of a nuisance wildlife exclusion fence around the 
perimeter of the wetland at the start of the project is the best way to keep nuisance wildlife from 
migrating into the wetland.   

5.1.2.5 Odor Control 
Constructed treatment wetlands, once fully vegetated, are designed to minimize odor potential. 
Odors will be addressed by maintaining an appropriate water level in the wetlands and keeping 
the cells flooded with 6” to 1’ of water above the anoxic wetland soils that are a critical 
component for retaining bound metals and phosphorous and for reducing the nitrite and nitrate 
concentrations through denitrification. Wetland systems with odorous conditions are rare, and 
these are typically systems that are not properly operated or are poorly designed. With proper 
operation, odor problems from the grit and floatables and wetland are not anticipated.  If there 
are fugitive odors, the intent of the pilot program will be to determine the source and solution. 

5.2 Monitoring 
The State University of New York, College of Environmental Science and Forestry (SUNY ESF) 
under the guidance of CH2M HILL will be responsible for monitoring the system during the 
pilot phase. The monitoring will include sampling of stormwater quality into and out of the grit 
and floatables systems as well as each wetland cell during at least three CSO events per season 
over a two year period (i.e., 24 sampling events). The data will be compiled and evaluated and 
then reports prepared summarizing the data and the system performance. SUNY ESF will also 
visually monitor the berms to determine if there are obvious integrity issues, record vegetation 
health and density, inventory wildlife seen on the site, measure water levels in each cell, and 
other activities. They will be on the site at least once per week for the duration of the monitoring 
program.   

Wetland sampling and flow metering points will be located throughout the constructed 
wetland cells as well as the bypass manholes such that a complete mass balance can be 
performed on the system.  Table 5-2 identifies flow metering and sampling locations to monitor 
the three flow scenarios; Series, Parallel, and Series + Parallel.   

Grab samples will be collected by SUNY ESF in addition to samples taken by automatic 
sampling units.  The locations of the automatic sampling units will be shown on the final design 
drawings.  Automatic sampling protocols will be determined as part of the final design.  Flow 
metering will be accomplished by in-pipe flow meters that will be capable of being transferred 
to different locations within the constructed wetlands based on the flow scenario operation. 

TABLE 5-2 
Sampling and Flow Metering Locations 

Locations Series Parallel Series & Parallel 

Sampling (structures) MH’s: 5, 11, 13, 18 MH’s: 5, 11, 13, 18, 19 MH’s: 5, 11, 13, 18, 19 

Flow Metering  MH’s: 5, 18 MH’s: 5, 6, 8, 10, 18 MH’s: 5, 7, 8, 11, 18 
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In addition, as required in the County’s Proposed Modifications to the Ambient Monitoring 
Program Work Plan (AMP) dated May 14, 2010, a water level sensor will be installed in the 
outlet pipe discharge to Harbor Brook. This sensor will measure water level and CSO activation 
duration resulting from the combined flows discharged from the constructed treatment wetland 
facility and flows routed from the existing CSO 018 structure.  
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SECTION 6 

Project Schedule 

The following schedule in Table 6-1 was set for the project in order to begin the pilot program 
as quickly as possible.  Several work items such as permit review and pre-ordering equipment 
and plants could delay or accelerate this schedule.  In addition, phasing of work to allow for 
earlier construction start dates is under consideration.   

TABLE 6-1 
Proposed Project Schedule 

Work Item Start Completion 

Basis of Design Report (30 - 50%) February 2011 May 2011 

Final Design (50 - 90%) May 2011 June 2011 

Permit Submittal and Review July 2011 August 2011 

NYSDEC Public Notice and Permit Issue August 2011 September 2011 

Construction Tender Documents July 2011 July 2011 

Procurement (Bidding) August 2011 September 2011 

Construction September 2011 November 2011 

Planting Spring 2012 Spring 2012 

Evaluation 2012 2015 
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SECTION 7 

Project Cost Opinion 

A conceptual planning-level construction cost opinion was prepared for the full scale 
constructed wetland pilot treatment system for preliminary budget planning and is presented 
in Table 7-1.   

TABLE 7-1 
Construction Cost Opinion 

Item Cost Basis Totals 

Grit and Floatables Removal System    $1,786,000 

Grit & Floatables and Wetlands Electrical  $89,000 

Wetland Cells   

Cell 1 FWI  $540,000 

Cell 2 VDF  $417,000 

Cell 3 SF  $205,000 

Subtotal  $3,037,000 

Contractor Overhead (10%) $3,037,000 $304,000 

  $3,341,000 

Profit (5%) $3,341,000 $168,000 

  $3,509,000 

Mobilization/Bonds/Insurances (5%) $3,509,000 $176,000 

  $3,685,000 

Contingency (20%) $3,685,000 $737,000 

  $4,422,000 

Escalation (to mid-point of construction) 
(7.9%) 

$4,422,000 $350,000 

  $4,772,000 

Local Adjustment Factor (96.5%) $4,772,000 $4,605,000 

Market Adjustment Factor (5%) $4,605,000 $4,836,000 

Total Construction Cost Opinion  $4,836,000 

Engineering, Legal and Administrative 
Costs 

  

Permitting (1%) $4,836,000 $49,000 

Engineering (20%) $4,836,000 $968,000 
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TABLE 7-1 
Construction Cost Opinion 

Item Cost Basis Totals 

Services During Construction (4%) $4,836,000 $194,000 

Startup Services (1%) $4,836,000 $49,000 

Legal and Admin (5%) $4,836,000 $242,000 

Subtotal  $1,502,000 

Total Project Cost Opinion  $6,338,000 

  

The cost estimates presented in this engineering report are "order-of-magnitude" (Level 3) 
estimates, as defined by the American National Standards Institute (ANSI) and The Association 
for the Advancement of Cost Engineering International (AACE International) as "approximate 
estimates made without detailed engineering data.  It is normally expected that estimates of this 
type will be accurate within plus 30 percent or minus 20 percent." This range implies that there 
is a high probability that the final project cost will fall within the range. 

A 20% contingency has been included in these cost estimates as a provision for unforeseeable, 
additional costs within the general bounds of the project scope; particularly where previous 
experience has shown that unforeseeable events that will increase costs are likely to occur.  The 
contingency in these estimates consists of two components:  1) Bid Contingency covers the 
unknown costs associated with constructing a given project scope, such as adverse weather 
conditions, strikes by material suppliers, geotechnical unknowns, and unfavorable market 
conditions for a particular project scope; and 2)  Scope Contingency covers scope changes that 
may occur during final design and implementation. 

The cost estimates have been prepared for guidance in project evaluation and implementation 
from the information available at the time of the estimates.  The final cost for the project will 
depend on such criteria as actual labor and material costs, competitive market conditions, actual 
site conditions, final project scope, and other variables.  As a result, the final project cost will 
vary from this estimate.  The proximity to actual costs will depend on how close the 
assumptions of this estimate match final project conditions.  Because of this, project feasibility 
and funding needs must be carefully reviewed prior to making specific financial decisions to 
help assure proper project evaluation and adequate funding. 



Figures 



 

Notes: 
1. Shaded areas represent CSO drainage basins 
2. Data Source: Onondaga County Department of Water Environment Protection 
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FIGURE 2
Location and Boundaries of Drainage Area Tributary to CSO 018 

Source: 
Onondaga County Department of Water 
Environment Protection (OC-WEP) 
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Overflow # Date Storm Duration (min) Peak Flow Rate (cfs) Average Flow Rate (cfs) Total Overflow Volume
(gal)

26' Dia. Storm King Inline
Volume to Wetlands (gal)

26' Dia. Storm King Offline
Volume to Wetlands (gal)

1 1/11/1991 70.2 7.58 2.95 93,051 59,351 17,442
2 1/16/1991 375 3.70 0.52 87,516 53,816 0
3 3/2/1991 45 6.64 2.38 48,066 14,366 0
4 3/3/1991 780 7.34 1.11 390,007 356,307 0
5 3/23/1991 90 17.79 7.38 298,003 264,303 210,573
6 3/27/1991 570 10.50 0.83 212,731 179,031 0
7 4/8/1991 55.2 5.89 2.37 58,740 25,040 0
8 4/10/1991 70.2 11.74 4.25 133,967 100,267 58,357
9 4/15/1991 85.2 16.82 6.28 240,033 206,333 155,469
10 4/21/1991 334.8 9.33 3.42 513,352 479,652 279,777
11 5/6/1991 70.2 3.76 1.47 46,204 12,504 0
12 5/10/1991 105 2.94 1.42 66,766 33,066 0
13 5/17/1991 150 21.37 8.53 574,389 540,689 451,139
14 5/25/1991 85.2 13.22 5.45 208,318 174,618 123,754
15 5/26/1991 375 23.30 8.36 1,406,988 1,373,288 1,149,413
16 5/30/1991 55.2 11.41 4.12 102,027 68,327 35,373
17 6/11/1991 90 25.98 9.72 392,625 358,925 305,195
18 6/12/1991 94.8 28.75 10.86 462,189 428,489 371,894
19 6/30/1991 100.2 13.86 5.51 247,738 214,038 154,218
20 7/5/1991 124.8 40.00 14.09 789,140 755,440 680,934
21 7/7/1991 55.2 1.69 0.72 17,720 0 0
22 7/13/1991 49.8 2.20 0.96 21,483 0 0
23 7/22/1991 100.2 40.00 17.46 785,400 751,700 691,881
24 7/23/1991 25.2 2.65 0.99 11,168 0 0
25 8/3/1991 94.8 14.96 5.65 240,332 206,632 150,037
26 8/9/1991 514.8 21.94 7.79 1,801,184 1,767,484 1,460,148
27 8/20/1991 115.2 19.53 6.38 329,868 296,168 227,394
28 8/31/1991 124.8 30.73 10.81 605,506 571,806 497,300
29 9/4/1991 34.8 1.20 0.46 7,235 0 0
30 9/10/1991 75 17.11 5.88 197,996 164,296 119,521
31 9/15/1991 214.8 22.40 11.50 1,108,536 1,074,836 946,600
32 9/18/1991 90 25.55 10.00 403,995 370,295 316,565
33 9/19/1991 165 5.35 1.17 86,618 52,918 0
34 9/23/1991 10.2 0.11 0.04 172 0 0
35 9/24/1991 250.2 15.04 5.79 649,788 616,088 466,718
36 10/4/1991 19.8 2.89 1.03 9,111 0 0
37 10/5/1991 40.2 5.03 1.49 26,898 0 0
38 10/10/1991 60 0.66 0.15 4,127 0 0
39 10/15/1991 370.2 9.52 4.00 664,748 631,048 410,038
40 11/28/1991 70.2 6.27 2.39 75,249 41,549 0
41 12/3/1991 240 3.12 1.35 145,785 112,085 0
42 12/29/1991 30 0.43 0.13 1,758 0 0

Total Volume (gal.) 13,566,527 12,354,757 9,279,740

Key:
Storm events that will not reach the wetlands.

Storm Volume to Wetlands
For Average Year (1991)
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Appendix A 
Geotechnical Investigation 



 

 
Interoffice Memorandum 

 

 
 

To: Mike Hollowood, Chris Jedrich 

From: Kelly Owens 

Date: March 9, 2011, Revised March 16, 2011 

Re: 
Subsurface Investigation for the Onondaga County Sewer CSO 
Syracuse, New York 
CHA Project No.: 19217.8005.32000 

 
 
This memorandum summarizes the results of the geotechnical investigation performed for the combined 
sewer overflow (CSO) proposed in Harbour Brook Field located in Syracuse, New York. The project 
includes the installation of a Hydro International Storm King Overflow structure and construction of the 
associated outflow pipes.  
 
The objectives of this investigation were to identify subsurface conditions in the area of the CSO and 
outflow pipes and develop geotechnical recommendations for the design and construction of the proposed 
project. 
 
PROJECT AND SITE DESCRIPTION 
 
We understand that Onondaga County is planning to construct a CSO in Harbour Brook field, in the City 
of Syracuse, New York.  The CSO will include a Hydro International Storm King Overflow with Swirl 
Cleanse tank and associated outfall pipes. 
 
In addition to the CSO construction, the County is planning a constructed wetland area in the northern 
portion of the site adjacent to Harbour Brook.  This will include the construction of a number of soil 
containment berms with an approximate average height of six feet. 
 
The site is located off of West Onondaga Street, near the intersection with Velasko Road.  The site is an 
open field with few large trees that slopes towards Harbour Brook and has existing subsurface sewer 
lines, evident by manholes at the ground surface.   The site is bordered by Velasko Road to the west, 
apartment buildings to the east, West Onondaga Street to the south and Harbour Brook to the north.   
 
Existing monitoring wells were observed at the site during this investigation.  CHA completed 16 borings 
and installed 8 monitoring wells for a wetland mitigation investigation on January 4 through January 5, 
2011 in the areas bordering the north and south banks of Harbour Brook.  The nearest of these borings (B-
7) to the approximate proposed CSO structure location is about 150 feet to the north.  Logs of these 
borings were submitted to the Environmental/Planning group on January 24, 2011 and are included herein 
for reference.  The locations of these borings and monitoring wells are shown on the attached boring 
location plan.  



 
SUBSURFACE INVESTIGATION 
 
Eight borings were advanced and one piezometer was installed for this geotechnical investigation 
between February 16 and February 18, 2011 designated as B-17 through B-23 and B-19A.  Borings B-17, 
B-18, B-19 and B-19A were advanced in the area of the proposed outfall pipe alignment. Borings B-20 
through B-22 were advanced in the originally proposed area for the CSO unit, and boring B-23 was 
advanced on the slope north of Harbour Brook.  Note that the proposed location for the CSO unit was 
revised after completion of the borings.  The revised location is in the vicinity of B-18. 
 
The borings were located in the field by CHA during the subsurface investigation by measuring from 
existing features.  Boring elevations were estimated from topographic survey mapping of the project site 
completed by CHA.  The locations and elevations of the borings should be considered accurate only to the 
degree implied by the method used to determine them.  The approximate boring locations are shown on 
the attached Boring Location Plan (Figure 1). 
 
The borings were advanced by Nature’s Way Environmental Construction & Consultants, Inc. of 
Crittenden, New York.  A geotechnical engineer observed the field investigation to ensure proper drilling 
and sampling methods were used for this investigation, to classify soil samples, and to prepare field logs 
documenting subsurface conditions. 
 
The borings were advanced with a rubber-track mounted drill rig using 2¼” hollow stem augers (HSA).  
Split-spoon sampling and standard penetration tests were generally conducted in the borings continuously 
to depths varying from 6 to 12 feet and at standard 5-foot intervals to boring termination.  In borings B-20 
through B-22, continuous sampling was resumed at the anticipated bearing depth of the CSO tank.  The 
split-spoon sampler was driven with a 140(±) pound hammer free falling 30(±) inches, in general 
accordance with ASTM International guidelines (ASTM D1586).  “Blow counts” are recorded on the 
boring logs and indicate the penetration resistance for a six-inch advancement of the split-spoon sampler.  
Initially, the sampler is driven six inches to seat the sampler in undisturbed material.  The number of 
blows required to drive the sampler the next twelve inches is taken as the standard penetration resistance 
or “N” value.  This value is indicative of the soil’s in-place density or consistency.  The final six-inch 
increment that the spoon is driven is not included in the determination of “N”.  Refusal is defined as a 
resistance of greater than 50 blows per six inches of penetration.   
 
A temporary piezometer was installed in boring B-21 to provide a more accurate observation of the static 
groundwater level compared to water tables observed during drilling operations. 
 
 
SUBSURFACE CONDITIONS 
 
According to the Surficial Geologic Map of New York, Finger Lakes Sheet (Muller, E.H., et al., 1986) the 
site deposition consists of lacustrine silt and clay that is generally calcareous with potential land 
instability and variable thickness. 
 
According to the Geologic Map of New York, Finger Lakes Sheet (Rickard, L.V., Fisher, D.W., 1986) the 
bedrock is of the Syracuse Formation that consists of dolostone, shale, gypsum and salt. 
 
Subsurface conditions encountered in the borings for this investigation are detailed and described on the 
attached boring logs.  General subsurface conditions are described below in order of increasing depth.  It 
should be noted that subsurface conditions documented on the boring logs for the previous (January 4 
through January 5, 2011) investigation at the site indicate similar soil types and layering exist in the 
northern portion of the site. 
 
Topsoil – Topsoil was encountered at ground surface in all borings to depths varying from 0.1 to 0.3 feet.  



Fill – Fill was encountered beneath the topsoil in all borings to depths varying from 8 to 17.5 feet and to 
termination in boring B-19.  The fill generally consisted of varying amounts of fine to coarse sand and 
clayey silt, and trace amounts of fine to coarse gravel.  The fill also contained trace amounts of organics, 
brick, rubber fragments, concrete rubble, coal, glass, and asphalt.  The fill was generally brown and 
visually classified as moist to wet.  Based on SPT resistance penetration the fill was very loose to 
compact.   
 
Silt – Silt was encountered below the fill in borings B-17, B-18 and B-19A to depths ranging from 12.5 to 
16.5 feet.  The silt contained varying amounts of clay, fine to coarse sand, and fine gravel.  The silt was 
gray/black; and the moisture content was observed to be moist to wet.   Based on SPT resistance, the silt 
was soft to medium stiff. 
 
Sand – Fine to coarse sand was encountered beneath the fill in borings B-21 and B-22 to depths ranging 
from 22.5 to 25.5 feet.  The sand contained of varying amounts of silt and clay with trace amounts of fine 
gravel.  The sand was brown and the moisture content was visually classified as moist to wet.  Based on 
SPT resistance, penetration the sand was very loose to medium compact. 
 
Peat – Peat was encountered beneath the silt, sand, or fill to depths varying from 28 to 33.3 feet in borings 
B-20 through B-22, and to termination in borings B-17, B-18, B-19, and B-23.  The peat was brown and 
the moisture content was visually classified as moist to wet.  Based on SPT resistance, the peat was soft to 
stiff.   
 
Silty Clay – Silty clay was encountered beneath the peat in borings B-20 through B-22 to termination.  
The silty clay was gray and the moisture content was visually classified as moist to wet.  Based on SPT 
resistance penetration, the silty clay was very soft to soft. 
 
GROUNDWATER 
 
Groundwater level observations were made in the boreholes during drilling operations and within the 
piezometer that was installed in B-21 to determine static groundwater level.  Groundwater levels are listed 
in Table 1 below. 
 

Table 1 – Estimated Depth of Groundwater 

Boring Estimated Depth to 
Groundwater (ft) 

Estimated 
Elevation (ft) 

B-18 8.7 397.8 

B-19A 9.7 400.0 

B-20 15.0 397.2 

B-21 14.3* 401.7* 

B-22 14.5 400.5 

B-23 15.4 389.6 
 
  *Static groundwater level measured approximately 6 days after piezometer installation. 
 
Boreholes were only open for a short period of time.  Due to the fine grained nature of the soil 
encountered at the site, water levels observed during drilling may not represent static groundwater level 
conditions.  In addition, factors such as temperature and precipitation also affect groundwater levels.  For 
these reasons, long-term groundwater levels may differ from those described herein at any given time.  
We recommend that a groundwater elevation of 402 feet be used for the design of the CSO structure. 
 



RECOMMENDATIONS 
 
General 
 
Final design information for the CSO structure and outlet pipe construction, including structure depth, 
diameter, and location, as well as finished site grade, were not available at the time this memo was 
prepared.  The recommendations provided in this report are based on preliminary design information and 
the understanding that no significant changes in site grade will be completed. 
 
Based on preliminary design information provided, we understand that the CSO will consist of a cast in 
place concrete structure with a tank depth of about 14 feet and an inside diameter of about 30 feet.  The 
tank wall thickness is estimated to be 1.5 feet; and the base slab will be approximately 2 feet thick.  The 
base slab will also extend about 2.5 foot from the outside tank wall face.  The weight of the CSO structure 
and internal equipment is estimated to be approximately 923 kips.  Based on a preliminary detail provided 
for the CSO structure, we understand that the top of the tank will be approximately at grade. 
 
CSO Structure 
 
Based on the preliminary design information and the subsurface information from borings B-18 through 
B-22, it is estimated that the base of the CSO structure will bear in the peat material, approximately 8 feet 
above the underlying silty clay surface.  Note that B-18, which is the nearest boring to the proposed CSO 
location, did not fully penetrate the peat material.  However, a bottom elevation of 384 feet for the peat at 
the proposed CSO location was interpolated from the information obtained from B-20 through B-22 since 
the bottom of this material appears to be relatively consistent at the locations investigated in this portion 
of the site. 
 
The peat material is not considered adequate for support of the CSO due to its high organic content and 
potential to decompose over time, therefore, it is recommended that the peat be removed below the CSO 
to the silty clay and replaced with structural fill as described in the Structural Fill Section and as shown 
on the attached Limits of Structural Fill Detail to create an acceptable bearing surface. 
 
The bearing surface shall be prepared in accordance with the Site Preparation Section included herein.  
Note that the site soils are considered moisture sensitive and may become unstable if exposed to 
precipitation; therefore, the structural fill shall be placed as soon as possible after excavation to protect 
these soils from excessive moisture. 
 
Based on this recommendation, the preliminary design information for the CSO, and subsurface 
conditions, we recommend that the CSO structure (full of liquid) be designed to a maximum un-factored 
contact pressure of 1.8 ksf on the prepared structural fill subgrade.  Subsequently, the net increase in 
stress at the surface of the underlying very soft silty clay will be negligible with respect to existing 
conditions.  This will eliminate the potential for appreciable settlement of the CSO structure.   
 
The walls of the CSO structure will retain earth and will be restrained against lateral movement; therefore 
they should be designed to resist “at rest” earth pressures.  Given the groundwater conditions at the site, 
the CSO walls should also be designed to resist hydrostatic pressure behind the walls. 
 
Backfill around the structure should consist of structural fill that extends a distance from the structure 
walls at least half the structure wall height.  The structure walls can then be designed based on the 
engineering properties of the structural fill as follows: 
 
• Total unit weight:       125 pcf 
• Buoyant unit weight:      65 pcf 
• Angle of internal friction:      32 degrees 
• Coefficient of at-rest earth pressure (Ko):    0.47 



CSO Pipes 
 
Several pipes to carry flow to and from the CSO structure will be installed at the project site.  These 
include a 30-inch diameter HDPE inlet pipe, an 8-inch diameter HDPE underflow pipe, a 6-inch diameter 
HDPE overspill pipe, and a 42-inch diameter HDPE overflow (outfall) pipe.  Pipes sections will be 
connected using water-tight bell and spigot joints.  The pipes will enter/exit the CSO structure at various 
elevations and from various directions; and will therefore be installed within the various soil types 
encountered in the borings. 
 
We recommend that soils encountered along pipe alignments be over-excavated by one half of the pipe 
diameter or a minimum of one foot and replaced with NYSDOT No. 2 crushed stone in order to provide a 
firm bedding surface for uniform pipe support.  It is also recommended that a 6 oz./s.y. non-woven 
geotextile such as Mirafi 160N or equal be placed on the exposed soil surface prior to placing the crushed 
stone. 
 
Note that there is the potential for some differential vertical deflection of the CSO pipes over time due to 
the varying soil types (including peat) that will comprise the subgrade for pipes.  The HDPE pipe material 
should accommodate potential differential vertical movement; however consideration should be given to 
pipe joint selection to minimize the risk for potential joint separation due to horizontal displacement of 
pipe sections that could result from differential vertical deflection of pipes.  It is anticipated that the 
proposed water-tight bell and spigot pipe joints should provide adequate resistance to potential separation, 
however, the use of joint restraints should be considered to minimize the risk.  To eliminate all risk of 
pipe joint separation, butt fused joints should be considered. 
 
Site Preparation 
 
The areas within the footprint of the proposed construction should be stripped of any vegetation and 
topsoil.  Excavations, including undercuts, for the CSO structure and pipes shall be completed to the 
levels described in the CSO Structure and CSO Pipes Sections.  Subsequent to stripping and excavating to 
proposed grades, the exposed subgrade should be proof rolled using a smooth drum roller with a gross 
weight of at least 10 tons.  The roller should operate in its vibratory mode, and complete at least six 
passes over the subgrade at a speed not exceeding 3 feet per second (fps).  Any areas which pump or 
weave during proof rolling should be undercut by a minimum of 12 inches and stabilized.  If the vibratory 
roller tends to “bring up” moisture, the subgrade should be proof rolled with the roller operating in the 
static mode.  A smaller roller or hand-operated compaction equipment shall be used in smaller, tight 
access areas as required. 
 
Excavations should then be brought to proposed bearing grades using compacted NYSDOT No. 2 crushed 
stone or structural fill as previously described herein.  Structural fill should meet the gradation 
requirements and be compacted as indicated in the Structural Fill Section. 
 
Structural Fill 
 
Structural fill shall be used for backfilling the excavations and undercuts.  Material suitable for structural 
fill should consist of sound, durable, sand and gravel, free of stumps, roots, other organics and any frozen 
or deleterious materials conforming to the following gradation: 
 
 
 
 
 



Sieve Size Percent Passing by Weight 

4 inch 100

No. 40 0 to 70

No. 200 0 to 10
 
Based upon visual classification of the soils encountered in the borings; the on-site soils do not meet the 
requirements for structural fill. 
 
Structural fill should be placed in loose lifts not exceeding 8 inches in thickness and should be compacted 
to at least 95 percent of the maximum laboratory dry density as determined by the modified Proctor test 
(ASTM D-1557). Actual lift thickness shall depend upon the type of compaction equipment used during 
construction. 
 
Constructed Wetland Berms 
 
The constructed wetland berms will function to separate high flows of storm water runoff from entering 
the wetland area, and contain a relatively consistent level of water within the wetland area.  Therefore, the 
soil used for the construction of the berms will need to have a relatively low permeability, and ideally be 
relatively resistant to erosion over the short term until vegetation is established. 
 
We therefore recommend that the berms be constructed with silty clay and clayey silt soils, classified as 
MH or CL in the Unified Soil Classification System, with no sizes larger than 3 inches and at least 75 
percent by dry weight of fines passing the No. 200 standard sieve size.  The plasticity index of the soil 
should be at least 15.  The coefficient of permeability of the soil should be less than 1 x 10-5 centimeters 
per second when compacted to a minimum of 90 percent of standard Proctor maximum dry density at a 
moisture content wet of optimum. 
 
Excavations 
 
All excavations should be performed in accordance with the Occupational Safety and Health 
Administration (OSHA) standards and applicable state and local codes. In areas where sufficient sloping 
of excavation cuts is not possible, the excavation should be shored, sheeted and braced as required. 
 
Control of Water 
 
Based on conditions observed during the subsurface investigation, it is likely that groundwater will be 
encountered during construction of the CSO structure and associated piping.  Project specifications should 
require that groundwater be maintained at a minimum depth of two feet below excavation bottoms at all 
times to maintain stable conditions.  It should be the responsibility of the contractor to maintain dry 
conditions for completion of construction.  Dewatering methods suitable for this site include the use of 
well points, sumps and pumps, diversion and drainage ditches, and other similar methods.   Pumps should 
be of sufficient capacity to control the groundwater, and operated in a manner which will limit the 
withdrawal of fines from the soil.  It is recommended that pumps be installed in sumps lined with a filter 
fabric and crushed stone.  The crushed stone should be an open graded, free draining crushed aggregate 
such as NYSDOT No. 2 or No. 3 stone.  The geotextile should be a 6 ounce per square yard or heavier, 
non-woven filter fabric with an apparent opening size (AOS) equal to or smaller than the U.S. Standard 
sieve size of 70, such as Mirafi 160N or a geotextile of similar qualities.  
 
Surface runoff should be diverted away from excavations during construction. 
 



OBSERVATION DURING CONSTRUCTION 
 
A qualified geotechnical engineer should carefully inspect the final excavation and bearing surfaces to 
ascertain that the subgrade has been properly prepared and is consistent with the design 
recommendations.  The inspection of subgrade and structural fill should include probing at select 
locations. 
 
Materials used as fill, including those used below structures, should be tested by a qualified soils 
laboratory to verify they meet the specified gradations and to determine their maximum dry density for 
compaction.  In-place density tests should be performed to verify that compaction methods and equipment 
achieve the required densities. 
 
CONCLUSION 
 
The general geotechnical recommendations presented in this memo are based, in part, on project and 
subsurface information available at the time this report was prepared and in accordance with generally 
accepted foundation engineering practices. If changes are made to the locations of the proposed structures, 
a geotechnical engineer should confirm recommendations made herein.   
 
Additionally, some variation of subsurface conditions may occur from the locations explored that may not 
become evident until construction.  Depending on the nature and extent of the variations, it may be 
necessary to re-evaluate the recommendations presented herein. 
 
 
Attachments 
 
V:\Projects\ANY\K2\19217\Reports\Geo\CSO Memo Final.docx 
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1 .  I N T R O D U C T I O N  

This technical memorandum summarizes the model flows and volumes for CSO 018 in the Harbor Brook 
watershed.  The model results are provided to assist others currently designing a wetland treatment system for 
the CSO 018 discharge.  

Both single-event and continuous simulations were used to project the peak flows and volumes to the 
proposed treatment system.  The design storms included the one-year and 10-year return frequencies, two-
hour duration, 15-minute intervals.  The continuous simulation approach included the typical year (1991) 
which is based on historical hourly rainfall data. 

2 .  A S S U M P T I O N S  A N D  M O D E L  M O D I F I C A T I O N S  

For this evaluation, two model scenarios were simulated for future conditions. The first model scenario was 
the Future Baseline Condition which includes all the planned “gray” projects in the Harbor Brook basin. The 
second model scenario was the Future Alternative Condition which includes the Future Baseline plus the 
addition of the planned grit facility and wetland at CSO 018.  

2.1 Future Baseline Condition (No Wetland at CSO 018) 

The SWMM model of the Harbor Brook basin has been recently modified to include the following future 
conditions:   

� Lower Harbor Brook Storage Facility: New 4.9 MG tank to store flows from CSOs 003, 004, and 063. 

� HBIS Replacement: New Harbor Brook Interceptor Sewer from CSO 078 to CSO 009. The new HBIS 
removes the existing interceptor defect, and includes new regulator structures at the CSO locations. 

� New regulator size (12-inch) has been incorporated into the CSO 018 regulator 

� Sewer Separation: CSOs areas 013 and 016 are separated and closed.  

The proposed wetland treatment system for CSO 018 is a full-scale pilot and is part of the system-wide CSO 
abatement program for Onondaga County.   Based upon more detailed review of the local sewers tributary to 
CSO 018 it was determined that the model should be modified to incorporate additional details to be more 
consistent with the wetland project in the design phase.  The previous model evaluations for this area were 
conducted for planning purposes.  The following modifications were made to the Harbor Brook SWMM 
model to better represent the CSO 018 sewers and tributary area.  

� Minor losses were added to the new regulator structure at CSO 018. 

� The CSO 018 area was reviewed in detail and updated in the GIS.  Based on minor differences in the 
boundary of the drainage areas, the current area was reduced by approximately 15%.  

� The modeled sewers in the CSO 018 vicinity were reviewed and compared to the sewers shown on the 
Mile Square maps.  In the model, all the flow from CSO 018 area was previously conveyed through a 
single pipe (18-inch sewer) along Bellevue Avenue. Detailed review of the drainage area shows that 
approximately 84% of the area should be conveyed through that single pipe and the remaining 16% of the 
area is conveyed through two additional pipes. This additional piping was added to the model. In addition, 
the CSO018 area was split from one large area into three areas to allow runoff to enter the system at the 
three different points.  
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� Following these changes noted above, the monitoring data from CSO 018 collected in 2004 was re-
evaluated and the model calibration for this local area was updated. A separate memo will be developed to 
document the updated calibration of CSO 018 which will be part of the next annual SWMM update. 

It is worth noting that the CSO 018 regulator has historically been subjected to increased inflows from the 
CSO 078 area.  During springtime periods these increased flows get regulated down to the 018 regulator.  The 
planned regulator improvements at CSO 018, as part of the HBIS replacement, will serve to improve the 
frequency of overflows that currently exist at this location.   

Additionally, collection system staff indicated that the City may have had some historical basement backup 
along the Rowland Trunk Sewer in the vicinity of Onondaga St. and/or Bellevue Avenue.  This is consistent 
with the high HGL during peak wet-weather in the model at this location.  Any modifications that may 
impact the hydraulic grade line in this portion of the City’s collection system should be reviewed and 
evaluated so as not to worsen hydraulic conditions in this part of the collection system. 

2.2 Future Alternative Condition (With Wetland at CSO 018) 

The future condition Harbor Brook SWMM model, described above, was modified to include the planned 
grit facility and wetland at CSO 018. The modifications include the following: 

� Flow is intercepted at the upstream end of the 48” Rowland Trunk Sewer and diverted to a new grit 
facility. The grit facility is a vortex unit with an approximate volume of 0.0337 MG. 

� There are three discharge locations from the grit facility. One discharge is the underflow to the new HBIS 
which is controlled to by a valve. Another discharge is the overflow to the wetlands, and the final 
discharge is an emergency bypass that is directed back to the 48” Rowland Truck Sewer and is conveyed 
to the baseline CSO 018 regulator/weir structure. 

 

3 .  M O D E L  R E S U L T S  

3.1 Future Baseline Condition (No Wetland at CSO 018) 

The baseline condition model was run with design storm and typical year rainfall. Table 1 summarizes the 
future baseline CSO 018 flows for the 1-year and 10-year design storms, as well as the typical year. The 1-year 
design storm peak overflow rate and volume is 40 cfs and 0. 7 MG, respectively. The peak regulated flow 
ranges from about 5 to 8 cfs during overflow, as illustrated in Figure 1. The regulated flow can vary 
depending on the dynamic conditions within the trunk sewer and HBIS that occur during wet-weather 
conditions. 

The expected maximum flow in the Rowland trunk sewer is approximately 49 cfs (10-year design storm). In 
addition, based on the model results for the typical year condition, the overflow is expected to activate 
approximately 42 times per year with an annual overflow volume of 13.6 MG, and a peak event volume of 1.8 
MG.     

A frequency distribution chart was created for typical year event volumes discharged from CSO 018 overflow, 
and is provided in Figure 2. In the typical year a total of 42 events are expected to discharge from the CSO 
018 overflow. Approximately 37 of the events are expected to have a volume of 0.7 MG or less. 
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Table 

Location 

1-yr Design Storm

Peak 
Flow,          
cfs 

CSO 018 Total Flow 44 

CSO 018 Regulated Flow 5-8 

CSO 018 Overflow 40 

*Inter event duration of 6 hours. 

Figure
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Table 1. CSO 018 Future Baseline Flows and Volumes. 

yr Design Storm 10-yr Design Storm 1991 Typical Year

Future 
Overflow 
Volume,         

MG 

Peak 
Flow,          
cfs 

Future 
Overflow 
Volume,       

MG 

*Overflow 
Frequency,             
times/ year 

NA 49 NA NA 

NA 5-8 NA NA 

0.7 45 1.4 42 

 
 
 
 
 
 

Figure 1. Future Baseline CSO 018 Flows, 1-Year Design Storm. 
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1991 Typical Year 

Annual 
Overflow 
Volume,       

MG 

*Peak Event 
Overflow 
Volume,    

MG 

NA NA 

NA NA 

13.6 1.8 
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Figure 2. Future Baseline 

3.2 Future Alternative Condition

The alternative condition model was run with design storm and typical
alternative condition are different from the hydraulics of the baseline condition. As illustrated in Figure 3, in 
the alternative condition the flow is intercepted at the upstream end of the Rowland Trunk Sewer and 
diverted to the new grit facility. The flow is then regulated to the HBIS, and overflow is conveyed to the new 
wetlands. For extreme events, excess flow can be diverted back to the Rowland Trunk Sewer and the
baseline regulator structure. The underflow (or regulated flo
maximum capacity controlled by a valve. The 
more significantly influenced by the hydraulics of the HBIS.  

Due to the new hydraulics and regulated flo
alternative condition for various maximum regulator flows to see which best reflects baseline conditions. 
alternative condition model was simulated
(regulated flow) from the grit facility
regulated flow found in the baseline condition
and provides the baseline results for comparison.

The results show that the alternative condition with 6 cfs underflow 
conditions with respect to typical year frequency and overflow volume
baseline CSO 018 weir does active at the 1
relieved by the baseline weir during peak wet
by approximately 0.25-0.5 ft to mitigate this 
provide flexibility for future adjustment if needed. Another option to mitigate the baseline weir activation 
would be to modify the new regulating valve. These and any other available options should
during final design. Table 3 provides the typical year event flows and volumes from the grit overflow for the 6 
cfs regulator scenario. 

Harbor Brook 
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Baseline CSO 018 Event Volume Frequency Distribution, 1991 Typical 

Future Alternative Condition (With Wetland at CSO 018)

ondition model was run with design storm and typical year rainfall. The hydraulics of the 
alternative condition are different from the hydraulics of the baseline condition. As illustrated in Figure 3, in 
the alternative condition the flow is intercepted at the upstream end of the Rowland Trunk Sewer and 

grit facility. The flow is then regulated to the HBIS, and overflow is conveyed to the new 
wetlands. For extreme events, excess flow can be diverted back to the Rowland Trunk Sewer and the

regulator structure. The underflow (or regulated flow) from the grit facility will have a fixed 
maximum capacity controlled by a valve. The baseline regulator does not have the same restriction and is 
more significantly influenced by the hydraulics of the HBIS.    

to the new hydraulics and regulated flow in the alternative condition, it was important to test the 
alternative condition for various maximum regulator flows to see which best reflects baseline conditions. 

simulated with four different maximum capacities for 
from the grit facility. The underflows tested were 5, 6, 7 and 8 cfs which is the range of 

regulated flow found in the baseline condition. Table 2 summarizes the results of the alternative model runs 
results for comparison.  

alternative condition with 6 cfs underflow compares most 
with respect to typical year frequency and overflow volume. However, for this scenario, the 

CSO 018 weir does active at the 1-year design storm and in the typical year. 
during peak wet-weather conditions. The baseline weir would
to mitigate this activation. Any weir raise performed should be done in a way to 

provide flexibility for future adjustment if needed. Another option to mitigate the baseline weir activation 
would be to modify the new regulating valve. These and any other available options should

Table 3 provides the typical year event flows and volumes from the grit overflow for the 6 
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ypical Year. 

Wetland at CSO 018) 

The hydraulics of the 
alternative condition are different from the hydraulics of the baseline condition. As illustrated in Figure 3, in 
the alternative condition the flow is intercepted at the upstream end of the Rowland Trunk Sewer and 

grit facility. The flow is then regulated to the HBIS, and overflow is conveyed to the new 
wetlands. For extreme events, excess flow can be diverted back to the Rowland Trunk Sewer and then the 

w) from the grit facility will have a fixed 
does not have the same restriction and is 

w in the alternative condition, it was important to test the 
alternative condition for various maximum regulator flows to see which best reflects baseline conditions. The 

for the underflow 
which is the range of 

. Table 2 summarizes the results of the alternative model runs 

compares most favorable to baseline 
. However, for this scenario, the 

year design storm and in the typical year. The HBIS is being 
would need to be raised 

Any weir raise performed should be done in a way to 
provide flexibility for future adjustment if needed. Another option to mitigate the baseline weir activation 
would be to modify the new regulating valve. These and any other available options should be evaluated 

Table 3 provides the typical year event flows and volumes from the grit overflow for the 6 
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Figure 3. Schematic of Future Baseline and Alternative Conditions. 

 

Table 2. CSO 018 Baseline and Alternative Flows and Volumes. 

Model 
Scenario 

Max. 
Regulated 

Flow,          
cfs 

1-yr Design Storm 1991 Typical Year 

Peak 
Overflow,          

cfs 

Overflow 
Volume,         

MG 

Baseline 
018 Weir 
Active? 

*Overflow 
Frequency,             
times/ year 

Total Overflow 
Volume,            

MG 

*Peak Event 
Overflow 
Volume,    

MG 

Baseline 
018 Weir 
Active? 

Baseline Cond. 5-8 40 0.7 NA 42 13.6 1.8 NA 

Alternative 
Cond. 

 

5 39 0.65 No 47 18.2 1.9 No 

6 38 0.60 Yes 41 13.4 1.6 Yes 

7 37 0.55 Yes 33 10.2 1.4 Yes 

8 36 0.50 Yes 31 8.0 1.2 Yes 

New    

Grit Fac. 

New Wetland 

New Grit    

Overflow 

New    
Underflow 

(regulator) 

New Bypass 

New Grit Influent 

Baseline 

Regulator 

HBIS 

Baseline 

Overflow 

Rowland 

Trunk Sewer 

CSO 
018 

CSO 
018 

Harbor Brook 

Future Baseline Condition (No Wetland) Future Alternative Condition (With Wetland) 

Harbor Brook 

Baseline 

Overflow 

Rowland 

Trunk Sewer 

HBIS 
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*Inter event duration of 6 hours. 
 
 
 

Table 3. Typical Year Event Flows and Volumes – Grit Overflow (6 cfs regulator capacity). 

Event # Event Date 
Peak 

Overflow,          
cfs 

Overflow 
Volume,         

MG 
Event # Event Date 

Peak 
Overflow,          

cfs 

Overflow 
Volume,        

MG 

1 1/11/1991 8 0.13 23 7/22/1991 40 0.71 

2 1/16/1991 5 0.23 24 7/23/1991 0 0.001 

3 3/2/1991 10 0.04 25 8/3/1991 13 0.20 

4 3/3/1991 8 0.63 26 8/9/1991 20 1.64 

5 3/23/1991 16 0.25 27 8/20/1991 18 0.27 

6 3/27/1991 10 0.27 28 8/31/1991 29 0.53 

7 4/8/1991 8 0.06 29 9/4/1991 4 0.01 

8 4/10/1991 11 0.11 30 9/10/1991 15 0.15 

9 4/15/1991 15 0.19 31 9/15/1991 20 0.96 

10 4/21/1991 9 0.59 32 9/18/1991 24 0.34 

11 5/6/1991 5 0.07 33 9/19/1991 7 0.16 

12 5/10/1991 6 0.11 34 9/24/1991 13 0.63 

13 5/17/1991 19 0.47 35 10/5/1991 6 0.07 

14 5/25/1991 12 0.18 36 10/10/1991 3 0.03 

15 5/26/1991 21 1.27 37 10/15/1991 9 0.74 

16 5/30/1991 12 0.08 38 11/24/1991 2 0.06 

17 6/11/1991 24 0.32 39 11/28/1991 8 0.08 

18 6/12/1991 27 0.39 40 12/3/1991 5 0.30 

19 6/30/1991 12 0.22 41 12/29/1991 3 0.10 

20 7/5/1991 40 0.71 TYPICAL YEAR TOTAL NA 13.4 

21 7/7/1991 4 0.03 EVENT PEAK 38 1.64 

22 7/13/1991 5 0.04 
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Project Information
               Project No:     11-3026
               Client:            Clough, Harbor & Associates
               Site:               Onondaga County CSO 18

Design History
               Design Created By:      mbodwell
               Date Created:              2/8/2011

Unit Diameter
               Unit Diameter: 24.0 ft

Design Flows
               Design Inflow Rate:    17.0 MGD US
               Design Underflow Rate: 0.85 MGD US

Design Details
          This unit was sized Manually

          Removal Efficiency (Grading)
                  The removal efficiency for this unit for the specified grading is 99.30%
                  For details of the grading used see the Grading Details Section.
          Loading Rate
                  The loading rate for this unit under these flow conditions is 26.094 gal/min/ft²

Inlet and Underflow Pipe Details
               Pipe Material: Steel
               Inlet Pipe:
                              Inlet Pipe Diameter:    30.0 in
                              Pipe Wall Thickness:    0.25 in
 
               Underflow Pipe:
                              Underflow Pipe Diameter:      6.0 in
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Additional Unit Details
               Headloss Across Unit: 0.892ft

               Angle of Base Benching: 15°

Screen Component Details
               Flows
                              Spillflow: 15.69MGD US
                              Overspill: 0.46MGD US
               Levels
                              Screen Chamber Invert Level: 15.256ft
                              Screen Chamber Depth: 2.597ft
                              Weir Level: 17.853ft
                              Maximum TWL: 18.214ft
               Pipe Sizes
                              Overflow Pipe Diameter: 3.5ft

Syphon Details
                              Syphon Type: Straight (Vertical)
               Number of Syphons: 2
               Syphon Design Flow: 10.2MGD US
               Syphon Driving Head: 0.82ft
               Syphon Width: 4.429ft
               Syphon Depth: 0.82ft
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Appendix D  
Storm King – Grit & Floatables Removal Equipment 

 
 
 
 
 
 
 
 
 
 
 
 
 
 







 

 
Hydro International ▪ 94 Hutchins Drive ▪ Portland, ME 04102 

Tel: (207) 756-6200 ▪ Fax: (207) 756-6212 ▪ E-mail: hiltech@hil-tech.com 
www.Hydro-International.biz 

 

BUDGETARY QUOTATION 
 
To: Clough, Harbor & Associates 
Project: Onondaga County CSO 18 
Location: Onondaga County, NY 
Hydro Ref: 11-3026 
Date: Monday, March 07, 2011 
 
TO SUPPLY: 
QUANTITY DESCRIPTION: Design Flow Rate – 17 mgd; Treatment 

Objectives – Grit Removal and Screening (0.2 Aspect Ratio) 
PRICE 

1 No. 30-foot diameter in situ Storm King® with Swirl Cleanse, 
manufactured in type 304 stainless steel.  Support structure 
manufactured in galvanized carbon steel. 

1 No. 8.125-inch Type CX Reg-U-Flo® Vortex Valve with pivoting 
bypass door (US Patent #4,889,166 and Canadian patent 
#1,284,611) manufactured in 304 stainless steel 

 TOTAL: $384,500
 
Price includes design costs, fabrication, installation details and drawings, and delivery to site.  
Unloading, storage and installation by others.  Price does not include taxes or duties of any 
kind. 
 
Hydro International pursues a policy of continuous product development and reserves the right 
to change their technical specification without prior notice. 
 
The descriptions contained in this quotation are our interpretation of the specifications.  Should 
amendments to this proposal be necessary, we reserve the right to vary the price accordingly. 
 
Validity: 30 Days. 
Delivery: Submittals, 6 to 8 weeks from receipt of purchase order.  Storm King, 20 to 24 

weeks from receipt of approved submittals. 
Terms: To be determined. 
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Materials of Construction

A1   Body  

A3   Disc

A21  Resilient Seat shown

A22  Seat Control Ring 

A20  Seat Retainer 

A23  Screw 

A11  Packing 

Nut  A15

Stud  A14

Bearing    A7

Thrust Bearing   A8

Sizes 6–48" (150–1200mm) Class 150
Sizes 5–36" (125–900mm) Class 300

Bearing Carrier  A13
Sizes 2–24" (50–600mm)

Bearing Carrier  A13
Sizes 2–24" (50–600mm)

Pin

Sizes 2–12" (50–300mm) shown

Pipe Plug
Sizes 2–18" (50–450mm) Class 150
Sizes 2–16" (50–400mm) Class 300

FT Bearings shown;
NS Bearings are
each one piece

Washer  A10

Cover 
Instead of pipe plug
on larger sizes

Screw

Lock Washer

A12

Bearing   A7
   Sizes 28–48" 
(700–1200mm)     A40

A4    Shaft 
  2–20" (50–500mm) shown;
  larger sizes have keyed 
  or squared actuator connection

A39

PIN  A46

A2

A31

Seal  A30

A32

A33
A9

A9

Set Screw A24

Disc Pinning
14" & larger (350mm & larger)

A3   Disc 

A5   Pin 



5

Item	 Description	 Characteristic/Material
			   CS, 2–8" (50–175mm), Class 150, 2–8" (50–175mm), Class 300; Carbon Steel,
			   ASTM A 516, Grade 70, Pressure Vessel Plate
			   CS, 10–48" (250–1200mm), Class 150, 10–36" (250–900mm), Class 300; Carbon Steel,  ASTM A 216, Grade WCB
	 A1	 Body	 S2, 2–48" (50–1200mm), Class ANSI 150, 2–36" (50–900mm), Class ANSI 300,
			   316 Stainless Steel, ASTM A 351, Grade CF8M
			   S3, 2–12" (50–300mm), Class 150 Lugged, 317 Stainless Steel, ASTM A 351, Grade CG-3M except with .03% max. carbon
	 A2	 Locator Bearing	 NS, 2–48" (50–1200mm), Non-galling Nickel Alloy
			   S2, 2-48” (50-1200mm), 316 Stainless Steel, ASTM A 351, Grade CF8M
     A3	 Disc	 S2NH, 2-48” (50-1200mm), 316 Stainless Steel, Nickel Overlay, Heat Treated, ASTM A 351, Grade CF8M
			   S3, 3-12” (80-300mm) Except 5” (125mm), Class150 Lugged,  317 Stainless Steel, ASTM A 351, Grade CF8M
			   S2, 2-48” (50-1200mm), 316 Stainless Steel, ASTM A 479
     A4	 Shaft	 S3, 3-12” (80-300mm) Except 5” (125mm), Class150 Lugged,  317 Stainless Steel, ASTM A 276
			   S5, 2-48” (50-1200mm), 17-4PH Stainless Steel, ASTM A 564, Type 630, Condition H1150, per NACE MR-01-75
	 A5	 Disc Pin	 2–12" (50–300mm), Nitronic 50, ASTM A 479, Type XM-19, Condition “A”, per NACE MR-01-75 				  
			   14–48" (350–1200mm), 316 Stainless Steel, ASTM A 276
	 A6	 Gasket Seat	 TT, RT, TI and RI, 5–10" (125–250mm), Virgin Teflon
	A7 & A40	 Bearing Liner	 FT, 2–48" (50–1200mm), PTFE/317 Stainless Steel
	 A8	 Thrust Washer	 FT, 6–48" (150–1200mm), Class 150, 5–48" (125–1200mm), Class 300, PTFE/317 Stainless Steel
			   CS, 2–18" (50–450mm), Class 150, 2–16" (50–400mm), Class 300 Carbon Steel, ASTM A 216, Grade WCB
	 A9	 Pipe Plug	 S2, 2–18" (50–450mm), Class 150, 2–16" (50–400mm), Class 300, 316 Stainless Steel, ASTM A 351, Grade CF8M
			   S3, 3–12" (80–300mm) Except 5" (125 mm), Class 150 Lugged, 317 Stainless Steel, ASTM A 240
			   CS, S2, 2–16" (50–400mm) Class 150, 2–12" (50–300mm) and 16" (400mm) Class 300, ASTM A 240, Type 316
	 A10	 Washer, Packing	 CS, S2, 18" (450mm) and 20” (500mm) Class 150, 14" (350mm) and 18" (450mm) Class 300, ASTM A 276, Type 316, Condition A
			   CS, S2, 24–48" (600–1200mm) Class 150, 20-36" (500–900mm) Class 300, ASTM A 511, Type 316
			   S3, 3-4" (75–100mm) and 6–12" (150–300mm) Class 150 Lugged, ASTM A 167, Type 317
			   TC, 2–48" (50–1200mm), V-Flex Virgin PTFE
			   G1, 2–48" (50–1200mm), Graphoil Ring, Carbon Filament Rings
A11 & A26	 Packing	 G2, 2–36" (50–900mm), Graphoil, Inconel-Graphite Core
			   TMD Primary, 2–36" (50–900mm), V327, Top Ring: 10% Polyester-Filled PTFE; Other Rings: 5% Glass-Filled PTFE;  
			   Bottom Ring includes Elgiloy Spring 
			   TMD Secondary Packing, 2–36" (50–900mm), Virgin Teflon
	 A12	 Gland	 2-36" (50–900mm) Class 150, 2–24" (50–600mm) Class 300, 317 Stainless Steel, ASTM A 351, Type 317
			   30" (750mm) and 36" (900mm) Class 150,  42" (1050mm) and 48" (1200mm) Class 300, 316 Stainless Steel, ASTM A 511, Grade MT 316
			   FT, 2–12" (50–300mm), Class 150 CS and S2 Bodies, 316 Stainless Steel, ASTM A 276	 A13	 Bearing Carrier

	 FT, 2–24" (50–600mm), Class 150 S3 Body and 2–12" (50–300mm),  
			   Class 300 C2, S2 and S3 Body, 317 Stainless Steel, ASTM A 351, Grade CG3M
	

A14	 Gland Stud
	 CS, S2 and S3, 2–48" (50–1200mm), 316 Stainless Steel

	 A15	 Gland Nut	 CS, S2 and S3, 2–48" (50–1200mm), 316 Stainless Steel
			   CS, Carbon Steel, ASTM A 516, Grade 70
	 A20	 Seat Retainer	 S2, 316 Stainless Steel, ASTM A 240, Type 316
			   S3, 3–12" (80–300mm), Class 150 Lugged, 317 Stainless Steel, ASTM A 240

	 A21	 Seat	 PTFE (TT, TI, TTS2, TIS2) Virgin PTFE
			   RTFE (RT, RI, RTS2, RIS2) Reinforced PTFE
	 A22	 Control Ring	 RT, TT, RTS2, TTS2, Titanium, ASTM B 265, Grade 3
			   RI, TI, TIS2, RIS2, Inconel 625
	 A23	 Seat Retainer Screw	 CS, S2, 2–48" (50–1200mm), 316 Stainless Steel
			   S3, 3–12" (50–300mm), Except 5" (125mm), Class 150 Lugged, 317 Stainless Steel
	 A24	 Disc Pin Set Screws	 2–12" (50–300mm), CS and S2 Disc, 316 Stainless Steel
			   2–12" (50–300mm), Except 5" (125mm), S3 Disc, 317 Stainless Steel, ASTM A 167
	 A27	 Gasket, Seat	 TIS2, RIS2, RTS2, TTS2, and S2, Graphoil, Commercial Grade GTB
	 A28	 Seat, Metal	 TIS2, RIS2, RTS2, TTS2, 2–48" (50–1200mm), 316 Stainless Steel, ASTM A 240
		  (Not Shown)	 S2, 2–48" (50–1200mm), 316 Stainless Steel, Nickel Overlay, Heat Treated, ASTM A 240, Type 316
			   S2 Shaft, 20–48" (500–1200mm) Class 150, 18–36" (450–900mm) Class 300, PTFE
	 A30	 Bottom Cover Seal	 S4 Shaft, 24–48" (600–1200mm), PTFE
			   S5 Shaft, 20–24" (500–600mm) Class 150, 18–36" (450–900mm) Class 300, Graphoil, Commercial Grade GTB
	

A31	 Bottom Cover
	 CS, 20–48" (500–1200mm), Class 150, Carbon Steel, ASTM A 516, Grade 70

			   S2, 18–36" (450–900mm), Class 300, 316 Stainless Steel, ASTM A 240 Condition A
	 A32	 Bottom Cover	 20–36" (500–900mm), Class 150, 18 (450mm) and 20" (500mm), Class 300, 410 Stainless Steel
		  Lockwasher	 42 (1050mm) and 48" (1200mm), Class 150, 24–36" (600–900mm), Class 300, 316 Stainless Steel
	 A33	 Bottom Cover Screw	 20–48" (500–1200mm), Class 150, 18–36" (450–900mm), Class 300, Stainless Steel, ASTM A 193, Grade B8M, Class 1 or 2
	 A39	 Gland Plate	 S2, 30" (750mm) and 36" (900mm) Class 150, 42" (1050mm) and 48" (1200mm) Class 300, 316 Stainless Steel, ASTM A 240, Type 316
	 A46	 Pin	 300 Series Stainless Steel
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Item Material
Seat Options

PTFE/Titanium 
(RT and TT)

PTFE/Inconel
(TI and RI)

Fyre-Block®

(TIS2, TTS2, RTS2 and RIS2)
Metal 

(S2 and S2L)

Body 
(A1)

Carbon Steel (CS) Recommended Recommended Recommended Recommended
316 Stainless Steel (S2) Recommended Recommended Recommended Recommended
317 Stainless Steel (S3)* Recommended Recommended Not Allowed Not Allowed

Packing 
(A11)

PTFE (TC, TMD) 
2-36” (50-900mm)

Recommended Recommended
Allowed if Fire Safety 

Not Concern
Allowed to 450 F (232 C)

Carbon Graphite (G1)
2-24” (50-600mm)

Allowed Allowed Recommended Recommended

Graphoil (G2, G2L,G2DL)
2-36” (50-900mm)

Recommended Recommended Recommended Recommended

Disc 
(A3)

316 Stainless Steel (S2) Recommended Recommended Not Allowed Not Allowed
316 Stainless Steel, Plated & 
Heat Treated (S2NH)

Allowed Allowed Recommended Recommended

317 Stainless Steel (S3)* Recommended Allowed Not Allowed Not Allowed

Shaft 
(A4)

316 Stainless Steel (S2) 
2” (50mm) & Larger

Recommended Recommended Not Allowed Not Allowed

317 Stainless Steel (S3)* Recommended Recommended Not Allowed Not Allowed
17-4 PH Stainless Steel (S5) Allowed Allowed Recommended Recommended

Bearing 
(A2), (A7)

PTFE/317 (FT) Recommended Recommended Recommended Allowed to 450 F (232 C)

Nickel Stainless Steel (NS) Allowed Allowed Allowed Recommended

Material Selections for use with Seat Options

* 317 Stainless Steel Body, Disc, and Shaft on 3–4" (80–100mm), 6–12" (150–300mm), Class 150 Lugged

DeZURIK BHP Butterfly Valves are designed and/or tested to meet the following standards:
	

ANSI B16.1	 Cast Iron Pipe Flanges and Flanged Fittings. Class 150 valves are designed to mate with Class 125 pipe flanges, and Class 300 
valves are designed to mate with Class 250 pipe flanges.

ANSI B16.5	 Pipe Flanges and Flanged Fittings. 2–24" (80–300mm) valves are designed to mate with Class 150 or 300 flanges.
ANSI B16.34	 Valves-Threaded and Welded End. All BHP Butterfly Valves comply with requirements of this standard.
ANSI/FCI 70-2	 Control Valve Seat Leakage. The high temperature valve (metal seated) meets ANSI Class IV or V shutoff requirements. All 

valves are tested to Class IV. (If Class V is required, it must be specified as an option to allow for test differences.) PTFE and 
RTFE seats meet Class VI requirements.  

ANSI B16.20	 Metallic Gaskets for Piping, Double-Jacket Corrugated and Single Spiral Wound, 5th Edition. Standard construction provides effective 
sealing with API 601 gaskets. Optional undrilled seat retainer (UR) construction available to provide full seal area contact with API 601 
gaskets.

ANSI B16.47	 Pipe Flanges and Flanged Fittings. 28" (700mm) and larger are designed to mate with Class 150 or 300 flanges.
API 598	 Resilient Seated and Fyre Block® Valves meet the leak rate requirements of this standard.
API 607	 Fire Test for Soft Seated, Quarter-Tum Valves, 3rd and 4th Editions. Fyre-Block® style BHP Butterfly Valves only. 
BS 5146	 Inspection and Test of Steel Valves for the Petroleum, Petrochemical and Allied Industries. Fyre-Block® style BHP Butterfly 

Valves only with fire portion of standard.
BS 6755	 Part 1 Seat & Shell Test. Resilient Seated, and Fyre-Block® Valves meet the leak rate requirements of this standard.
BS 6755	 Part 2 Fire Test. Fyre-Block® Valves comply with this standard.
BS 4504	 Conforms to flange bolt guide and pressure ratings.
JIS B2212	 Conforms to flange bolt guide and pressure ratings.
MSS-SP-61	 Pressure Testing of Steel Valves.
MSS-SP-25	 Standard Marking System for Valves, Fittings, Flanges, and Unions. All valves comply with requirements of this standard.
DIN 3230 	 Leak Rate 1 Requirement. Resilient Seated and Fyre-Block® Valves meet the leak rate requirements of this standard.
DIN 2632-	 Conforms to flange bolt guides and pressure 2635 ratings.
EN 29001	 DeZURIK manufacturing processes comply with this quality standard.
ISA D79.01	 Level 2 Leak Rates Cryogenic Tests ISA A75.02 Standard Control Valve Capacity Test Procedure.
ISO 7005	 Conforms to flange bolt guide and pressure ratings.
ISO 5208	 Conforms to pressure testing requirements of this standard.
ISO 5211	 Conforms to flange bolt guide and pressure ratings.
ISO 5752	 All valves designed to comply with face-to-face dimensions.	
ISO 9001	 DeZURIK manufacturing processes certified to this quality standard.
MSS-SP-68	 High Pressure-Offset Seat Butterfly Valves.  All valves comply with the requirements of SP68.
NACE 	 Sulfide Stress Cracking Resistant Metallic MR-01-75 Material for Oil Field Equipment. NACE trim is standard with PTFE/Titanium, 

PTFE/Inconel and  Fyre-Block® seats. This construction available as an option with metal seated valves.

Applicable Standards
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Valve Selection 
Flow Coefficients 
Cv Values (Flow in GPM of water at 1 psi pressure drop) 
Kv Values (Flow in m3/hr. of water at 100 kPa pressure drop)

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

P
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nt
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M
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im
um

 F
lo

w

Valve Percent Open

Flow Characteristic

	PTFE and RTFE Seated 	 (Bubble tight) with pressure on either side of the disc.  
	Fyre-Block® Seated 	 Class VI - DIN 1 (Bubble tight)
	Metal Seated 	 ANSI Class 150 & 300-Class IV, Uni-Directional on seat side
		 ANSI Class 150 & 300-Class V (opt), Uni-Directional on seat side

Shutoff Class 
(Per FCI 70-2/ANSI B16.104-DIN 3230 Leak Rate1)

	Carbon Steel, Class 150 	 =	 285 psi (1960 kPa)	
	Carbon Steel, Class 300 	 =	 740 psi (5100 kPa)	
Stainless Steel, Class 150	 =	 275 psi (1890 kPa)
Stainless Steel, Class 300 	 =	 720 psi (4960 kPa)

Pressure Ratings (Ambient Temperature)

Pressure/Temperature Ratings: 
Metal Seat

Metal Seat Lower 
Temp. Limit

S2 
Upper Temp. Limit

ANSI Class 150

ANSI Class 300

 Stainless Steel
Carbon Steel

0

800
5510

700
4820

600
4130

500
3450

400
2760

300
2070

200
1380

100
690

Pr
es

su
re

, p
si

/k
Pa

Temperature, ºF/ºC

-100
-73

-20
-29

0
32

100
38

200
93

300
149

400
204

500
260

600
316

700
371

25 psi 
170 kPa

740
5100
720
4960

275
1890

285
1960

Temperature, ºF/ºC

Pr
es

su
re

, p
si

/k
Pa

ANSI Class 150

ANSI Class 300

(TT, TI, TTS2, TIS2)
(RT, RI, RTS2, RIS2)

(TT, TI, TTS2, TIS2)
(RT, RI, RTS2, RIS2)

0

800
5510

700
4820

600
4130

500
3450

400
2760

300
2070

200
1380

100
690

-100
-73

-20
-29

0
32

100
38

200
93

300
149

400
204

500
260

600
316

700
371

25 psi 
170 kPa

740
5100
720
4960

275
1890

285
1960

Soft Seats

BHP Cv/Kv & K Factor

Valve
Size

ANSI Class 150 ANSI Class 300
Cv
Kv

100% Open
K

Factor
Cv
Kv

100% Open
K

Factor

2”
50mm

85
74 2.25 85

74 1.74

2.5”
65mm

180
156 1.02 180

156 1.01

3”
80mm

275
238 1.04 260

225 0.93

4”
100mm

520
450 0.87 475

411 0.85

5”
125mm

860
744 0.78 770

666 0.81

6”
150mm

1360
1180 0.65 1130

977 0.77

8”
200mm

2260
1960 0.71 2110

1830 0.68

10”
250mm

3550
3070 0.71 3350

2900 0.66

12”
300mm

5000
4330 0.72 4800

4150 0.65

14”
350mm

6800
5880 0.57 6390

5530 0.53

16”
400mm

9000
7790 0.56 8460

7320 0.52

18”
450mm

11800
10200 0.52 11100

9600 0.49

20”
500mm

14400
12500 0.54 13500

11700 0.51

24”
600mm

20000
17300 0.58 17700

15300 0.61

28”
700mm

27000
17300 0.67 - -

30”
750mm

33300
28800 0.53 180

156 0.74

36”
900mm

56500
48900 0.40 180

156 0.51

42”
1050mm

67000
58000 0.53 - -

48”
1200mm

10300
89100 0.39 - -
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Valve Weights
Valve Weights, Class 150 Valve Weights, Class 300

BHP Cv/Kv & K Factor

Valve
Size

Wafer Body Lugged Body
Stainless 

Steel 
Lbs/Kg

Carbon Steel 
Lbs/Kg

Stainless 
Steel 

Lbs/Kg

Carbon Steel 
Lbs/Kg

2”
50mm

3
1

7
3

7
3

7
3

2.5”
65mm

4
2

10
5

9
4

10
5

3”
80mm

10
5

15
7

11
5

20
9

4”
100mm

11
5

17
8

19
9

32
15

5”
125mm

18
8

27
12

26
12

42
19

6”
150mm

22
10

38
17

45
21

50
23

8”
200mm

36
16

65
29

46
21

10
5

10”
250mm

61
28

86
39

67
31

140
64

12”
300mm

100
46

100
46

145
66

145
66

14”
350mm

142
65

142
65

188
86

188
86

16”
400mm

192
87

192
87

243
111

243
111

18”
450mm

314
143

314
143

363
165

363
165

20”
500mm

411
187

411
187

335
152

335
152

24”
600mm

665
302

665
302

800
363

800
363

28”
700mm Contact DeZURIK

30”
750mm

975
442

975
442

1175
553

1175
553

36”
900mm

1560
708

1560
708

1900
862

1900
862

42”
1050mm Contact DeZURIK 4507

2045
4507
2045

48”
1200mm

4015
1821

4015
1821

4545
2062

4545
2062

BHP Cv/Kv & K Factor

Valve
Size

Wafer Body Lugged Body
Stainless 

Steel 
Lbs/Kg

Carbon Steel 
Lbs/Kg

Stainless 
Steel 

Lbs/Kg

Carbon Steel 
Lbs/Kg

2”
50mm

4
2

8
4

11
5

14
6

2.5”
65mm

6
3

8
4

18
8

18
8

3”
80mm

8
4

19
9

21
10

25
11

4”
100mm

14
6

21
10

35
16

36
16

5”
125mm

25
11

36
17

49
22

57
26

6”
150mm

28
13

85
39

64
29

98
45

8”
200mm

49
22

75
34

110
50

111
50

10”
250mm

79
36

96
44

175
80

185
84

12”
300mm

124
57

124
57

230
105

230
105

14”
350mm

182
83

182
83

232
105

232
105

16”
400mm

246
112

246
112

312
106

312
106

18”
450mm

402
182

402
182

465
211

465
211

20”
500mm

525
238

525
238

613
278

613
278

24”
600mm

736
334

736
334

1025
465

1025
465

30”
750mm Contact DeZURIK 3006

1365
3006
1365

36”
900mm Contact DeZURIK 4350

1975
4350
1975
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Trim Combination 

Give disc, shaft, bearing and seat codes as follows:
Disc Material
S2	 =	 316 Stainless Steel - Note 2			 
S2NH	 =	 316 Stainless Steel Nickel Overlay Heat Treated -Note 1  
S3	 =	 317 Stainless Steel - Note 3

Shaft Material	
S2	  = 	 316 Stainless Steel
S3	  = 	 317L Stainless Steel
S5 	 = 	 17-4 PH Stainless Steel

Bearing Material
FT	  = 	 Fabric PTFE/317 Stainless Steel to 500°F (260°C)	
NS 	 = 	 Nickel Stainless Steel - Used with S2 Seats to 700°F (230°C)

Seat Material*	  

Give seat material code as follows:	
TT	 =	PTFE/Titanium (Contact DeZURIK if application is for oxygen 	
		  service) to 450°F (232°C). 
TI	 =	PTFE/Inconel to 450°F (232°C). 			 
TIS2	=	PTFE with Inconel and 316 Stainless Steel, to 450°F (230°C).	
TTS2	=	PTFE/Titanium and 316 Stainless Steel-must use G1 packing, 	
		  to 450°F (232°C).
S2	 =	316 Stainless Steel, to 700°F (371°C).			 
RT	 =	Reinforced PTFE/Titanium, to 500°F (260°C).	
RI	 =	Reinforced PTFE/Inconel, to 500°F (260°C).		   
RIS2	=	Reinforced PTFE with Inconel and 316 Stainless Steel, to 500°F (260°C).
RTS2	=	Reinforced PTFE/Titanium and 316 Stainless Steel, to 500°F (260°C).  

Options
Give options code as follows:		

UR	 =	 Undrilled Seat Retainer - Available on 2–12" (50–300mm) only.  	
	    Lugged style not available for dead end service.

NT	 =	 NACE Trim - Required on metal seated valves only. (Standard   
           on valves with RT, RI, TT, TI, TIS2, RIS2 and TTS2 seats.)	
C5 	 =	 Class 5 Seat Test - For use with S2 metal seated valves.
15	 = 150 psi Disc - 36" (900mm) & Larger.
PED	=	 Pressure Equipment Directive (CE Mark) Category I
	     Assessment Module A.
PEDL=	 Pressure Equipment Directive (Lloyd’s CE Mark) Category II    
 	      and III Assessment Module H.
API	 =	 Conformance to API-609. Not available on 2.5" and 5" for
  	     CL150 and CL300.	 Valves with (S2) metal seats do not meet  
 	     the required leak rates for PI 598. (S2) metal seats meet the 
  	     Class V (optional C5) ANSI B16.104/FCI 70.2 requirements.

Ordering 
To order, simply complete the valve order code from the information shown. An ordering example is shown 
for your reference.

Notes: 							        
1.	 Heat Treated Discs are for use with S5 Shafts, and TTS2, TIS2, RIS2, RTS2 or S2 Seats.	  
2.	 316 Stainless Steel Disc with 316 Stainless Steel Shaft must use FT Bearings. 
3.	 With 317 Stainless Steel Disc use 317 Stainless Steel Shaft with FT Bearing and either TT or TI Seat. 317 	
	 Stainless Steel available in sizes 3–12" (80–300mm) Class 150 only.

Valve Style 

Give valve style code as follows:		

BHP	 =	 High Performance Butterfly Valve

Body Material 
Give body material code as follows:		
CS = Carbon Steel
S2 = 316 Stainless Steel
S3 = 317 Stainless Steel-Available Class 150 Lugged Only 3-12" (80-300mm)

*�Note:  �The limiting factor in valve selection is the lowest temperature of the packing or seat.
 Note:  �G1 and G2 packing on Fyre-Block® valves have been tested to API607, 4th Edition.

Packing Material 
Give packing material code as follows:		

TC	 =	PTFE V-Flex, to 500°F (260°C)
G1	 =	Carbon Graphite to 700°F (371°C)
G2	 =	Graphoil to 1000°F (538°C)
TCD	 =	PTFE V-Flex, Dual Seat, Low Cycle to 5001 ptF (260°C).
TCDL	=	PTFE V-Flex, Dual Seat, Live Loaded, Low Cycle to 500°F (260°C).
TCL	 =	PTFE V-Flex, Live Loaded, Low Cycle to 500°F (260°C).
TMD	 =	�PTFE with Mechanical Spring, Dual Seat, High Cycle to 500°F (260°C).
G2D	 =	Graphoil, Dual Seal, High Cycle to 1000°F (538°C).
G2L	 =	Graphoil, Live Loaded, High Cycle to 1000°F (538°C).
G2DL 	=	Graphoil, Dual Seal, Live Loaded, High Cycle to 1000°F (538°C).

Valve Size 

Give valve size code as follows:		

	 2	 = 	 2"	 (50mm)	 16 	 =	 16"	 (400mm)
	 2.5	= 	 2.5"	(65mm)	 18 	 = 	 18"	 (450mm)
	 3	 = 	 3"	 (80mm)	 20 	 = 	 20"	 (500mm)
	 4	 = 	 4"	 (100mm)	 24 	 = 	 24"	 (600mm)
	 5	 = 	 5"	 (125mm)	 28 	 = 	 28"	 (700mm)	
	 6    	= 	 6"	 (150mm)	 30 	 = 	 30"	 (750mm)
	 8    	= 	 8"	 (200mm)	 36 	 = 	 36"	 (900mm)	
	 10 	= 	 10"	 (250mm)	 42 	 = 	 42"	 (1050mm)
	 12 	= 	 12"	 (300mm)	 48 	 = 	 48"	 (1200mm)	
	 14 	= 	 14"	 (350mm)

End Connection/Face-To-Face 

Give end connection and face-to-face code as follows:
Class 150 Wafer
W1	 =	ANSI	
W110	=	DIN 10 or BS4504/10 Drilling 
W116	=	DIN 16 or BS4504/16 Drilling
W1D	 =	B.S. Table D Drilling
W1E	 =	B.S. Table E Drilling
W1J1	=	JIS 10 Drilling

Class 300 Wafer
W2	   =	 ANSI
W225	=	 DIN 25 or BS4505/25 Drilling
W240=	 DIN 40 or BS4505/40 Drilling
W2F	  =	 B.S. Table F Drilling
W2H	  =	 B.S. Table H Drilling
W2J	  =	 B.S. Table J Drilling
W2J2	 =	 JIS 20 Drilling
Note:  Standard flange bolt threads on 18" (450mm) and larger Class 150 valves and 12" (300mm) and 
larger Class 300 valves are 8 U.N.; conforming to MSS-SP-68, MSS-SP-67, API 609 and ASTM F704-81. 
Contact the factory for non-standard flange bolt threads, i.e. 7 UNC. 

Class 150 Lugged
L1 	 =	ANSI
L110	=	DIN 10 or BS4504/10 Drilling
L116	=	DIN 16 or BS4504/16 Drilling
L1D	 =	B.S. Table D Drilling
L1E	 =	B.S. Table E Drilling
L1J1	=	JIS 10 Drilling

Class 300 Lugged
L2	 =	ANSI
L225	=	DIN 25 or BS4505/25 Drilling
L240	=	DIN 40 or BS4505/40 Drilling
L2F	 =	B.S. Table F Drilling
L2H	 =	B.S. Table H Drilling
L2J	 =	B.S. Table J Drilling
L2J2	=	JIS 20 Drilling

Ordering Example:  
BHP,3,L1,S2,TC,S2-S2-FT-TT,UR*
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Lever Actuators
10-Position Levers
A 10-position dial provides positive latching in open, 
closed and eight intermediate positions. A pointer 
indicates position of disc plus a notch in the handle 
allows use of a padlock to prevent unauthorized 
valve operation. An optional adjustable memory 
stop is available to allow the valve to be closed and 
reopened to the same position.

Mounting
Lever actuators can be mounted at standard and 180° 
clockwise from standard. Specify mounting positions 
other than standard below the valve and actuator 
identification.

Ordering Levers
To order, add lever code “LT” to basic valve 
identification. Lever actuators available on 2–8" 
(50–200mm) Class 150 and Class 300 valve sizes 
only. Handwheel actuators are recommended for 
valve sizes over 6" (150mm) and where water 
hammer may occur due to a sudden valve closure. 
Maximum pipeline velocity for lever operated valve is 
20 feet (6 meters) per second.

Memory Stop
An adjustable memory stop is available which 
allows return of the valve to preset open position 
after shutoff. Order the memory stop as part of a 
complete valve, by adding “ST” after the actuator 
code.

Ordering Example:
BHP,3,L1,S2,TC,S2-S2-FT-TT*LT,ST

Ordering Example:
BHP,3,L1,S2,TC,S2-S2-FT-TT*LT

Note: �90º, 180° and 270º Lever Mounting Position provided if requested on order.

Lever Mounting Positions

Standard 
Mounting

180° 
Clockwise

Valve Size
Order 
Code

psi/kPa
TT/TI
RT/RI

TTS2/TIS2
RTS2/RIS2

S2

2-6”
50-150mm LT 285

1960
285
1960

285
1960

8”
200mm LT 285

1960
285
1960

50
340

Note: Stainless Steel valves are rated to 275 psi (1890 kPa).

Lever Actuator Sizing

Class 150

Valve Size
Order 
Code

psi/kPa
TT/TI
RT/RI

TTS2/TIS2
RTS2/RIS2

S2

2&4”
50&100mm LT 740

5100
740

5100
740

5100

6”
150mm LT 740

5100
650

4480
300
2070

8”
200mm LT 740

5100
450
3100

50
340

Class 300
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Rotary Manual Actuators 
Rotary manual actuators feature a cast iron housing with 
bearings on each end of the input shaft for durability and 
performance. The ductile iron gear provides strength 
for robust applications and a long service life without 
maintenance. Rotary manual actuators are available with 
handwheel, chainwheel, or a 2" (50mm) square nut input 
option. Actuators feature external position indication and 
are available with safety lockout devices. 
 
PowerRac® Cylinder Actuators 
PowerRac double-acting and spring-return actuators feature 
a proven rack-and-pinion design. PowerRac® provides high 
torque output throughout the full stroke for accurate control. 
 
Spring-Diaphragm Actuators 
DeZURIK spring-diaphragm actuators feature all steel, cast 
iron and stainless steel construction with no aluminum parts 
to corrode in caustic environments. The output shaft is 
supported at the top and bottom with bronze bearings that 
absorb side thrust and ensure smooth, efficient throttling 
control. Diaphragm actuators provide on-off or modulating 
control with either spring-to-spring or spring-to-close 
operation. All diaphragm actuators feature external position 
indication and are available with safety lockout devices. 
 
Handwheel and Chainwheel Actuators 
Manual gear actuator housings are constructed of high 
strength metal and feature sintered bronze bearings on each 
end of the input shaft for durability and performance. The 
high strength gear provides strength for robust applications 
and a long service life without maintenance. All manual gear 
actuators feature external position indication and are avail-
able with safety lockout devices. Actuators for buried service 
are available as an option. 
 
Compak™ Cylinder Actuators 
Compak actuators are a versatile rack-and-pinion design and 
are available as double-acting or spring-return units. The 
compact, modular design allows the actuator to be mounted 
for a low profile assembly. Compak actuators are matched 
to each valve’s torque requirements to ensure that the most 
economical valve and actuator package is specified. 
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Dimensions
Basic Valve

Note:  All dimensions are subject to change without notice. For piping layouts, request certified drawings.

Inch  
Millimeter

R

B DIA.

D

C

A

Valve 
Size

Dimensions
A B C D R (Dia.)

Class 
150

Class
300

Class 150 Class 300 Class 
150

Class 
300

Class 
150

Class 
300

Class 
150

Class 
300Wafer Lugged Wafer Lugged

2”
50mm

1.75
44

1.75
44

4.31
110

6.06
154

4.31
110

6.44
164

3.31
84

3.50
89
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140
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140
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9

0.371
9

2.5”
65mm

1.88
48

1.88
48

5.00
127

7.00
178

5.00
127

7.44
189

3.44
87

4.00
102

5.75
146

6.00
152

0.371
9

0.434
11

3”
80mm

1.88
48

1.88
48

5.66
144

7.62
194

5.66
144

8.19
208

3.97
101

4.38
102

6.00
152

6.38
162

0.434
11

0.496
13

4”
100mm

2.12
54

2.12
54

6.78
172

9.00
229

6.78
172

9.75
248

4.75
121

5.06
129

6.75
171

7.75
197

0.496
13

0.621
16

5”
125mm

2.31
59

2.31
59

7.69
195

10.00
254

7.75
197

10.94
278

5.50
140

5.94
151

7.75
197

8.25
210

0.621
16

0.746
19

6”
150mm

2.31
59

2.44
62

8.88
226

11.00
279

9.00
229

12.44
316

6.50
165

7.16
182

8.25
210

9.00
229

0.746
19

0.995
25

8”
200mm

2.50
64

2.88
73

11.00
279

13.50
343

11.12
282

14.88
378

7.59
193

8.47
215

9.50
241

10.75
273

0.995
25

1.245
32

10”
250mm

2.93
74

3.36
85

13.75
349

16.12
409

13.25
337

17.50
445

8.78
223

10.06
256

11.19
284

12.62
321

1.245
32

1.495
38

12”
300mm

3.28
83

3.72
95

15.50
394

19.12
486

15.50
394

20.38
518

10.19
259

11.38
289

12.75
324

13.75
349

1.495
38

1.745
44

14”
350mm

3.61
92

4.64
118

16.50
419

21.00
533

16.62
422

22.25
565

11.81
300

12.84
326

14.00
356

16.88
429

1.495
38

1.870
48

16”
400mm

3.99
101

5.26
134

18.75
476

23.50
597

18.69
475

24.50
622

12.94
329

13.81
351

15.75
400

14.25
362

1.620
41

1.995
51

18”
450mm

4.43
113

5.89
150

21.25
540

25.00
635

21.38
543

27.00
686

14.31
329

16.00
406

18.62
473

15.50
394

1.870
48

2.245
57

20”
500mm
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125

6.26
159

23.25
591

27.75
705

23.50
597

29.25
743

15.81
402

16.81
427

20.56
522
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425
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57

2.449
63

24”
600mm

6.12
155

7.22
183

27.25
692

32.00
813

27.50
699

34.50
876

17.31
440

20.06
510

17.75
451

19.69
500
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63
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92

28”
700mm

6.50
165 - - 36.50

927 - - 19.88
505 - 20.00
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76 -
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165

9.88
251

33.75
857

38.75
984

34.12
867

43.00
1092

21.06
535

25.84
656

21.12
536

25.00
635

2.999
76
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114

36”
900mm

7.88
83

10.88
276

40.25
1022

46.00
1168

40.88
1038

50.00
1270

25.38
645

28.75
730

25.00
635

28.50
724

3.624
92

5.000
127

42”
1050mm

9.88
251 - 53.00

1346
47.25
1200 - - 28.94

735 - 30.00
762 - 4.499

114 -
48”

1200mm
10.88
276 - 59.50

1511
53.81
1367 - - 32.50

826 - 31.68
805 - 5.000

127 -
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Dimensions
Lever

Valve 
Size

Dimensions

H

J K L

Class 
150

Class
300

Class 
150

Class 
300

PTFE Seats
(RT, RI, TT & TI)

Fyre-Block®

(TTS2, TIS2, RTS2 & RIS2)
Metal Seat

(S2)
Class 
150

Class 
300

Class 
150

Class 
300

Class 
150

Class 
300

2”
50mm

2.00
51

2.00
51

2.00
51

2.44
62

2.44
62

10.00
254

10.00
254

10.00
254

10.00
254

10.00
254

10.00
254

2.5”
65mm

2.00
51

2.00
51

2.00
51

2.44
62

2.44
62

10.00
254

10.00
254

10.00
254

10.00
254

10.00
254

10.00
254

3”
80mm

2.00
51

2.00
51

2.00
51

2.44
62

2.44
62

10.00
254

10.00
254

10.00
254

10.00
254
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10.00
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4”
100mm
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51

2.00
51

3.00
72

2.44
62

3.56
90
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254
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254

10.00
254

10.00
254

10.00
254

10.00
254

5”
125mm

2.00
51

2.00
51

3.00
72

2.44
62

3.56
90

10.00
254

14.00
356 - - - -

6”
150mm

2.25
57
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72

3.00
72

3.56
90

3.56
90

14.00
356

22.00
559

14.00
356
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559

22.00
559
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559

8”
200mm

2.25
57

3.00
72

3.00
72

3.56
90

3.56
90

22.00
559

22.00
559

22.00
559

22.00
559

22.00
559

22.00
559

L

J

K

H
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J K

2" (50mm) Square Nut, G-Series Actuator

Note:  All dimensions are subject to change without notice. For piping layouts, request certified drawings.

Inch 
Millimeter
Note:  H dimension on 14" (350mm) valve with GS-12-N is 11.25 
				                           286

2.00 
51

Square

H

Actuator
Code

Dimensions
H J K L M

GS-12-N 10.37
263

16.38
416

7.88
200

9.25
235

9.50
241

GS-16-N 10.94
278

27.69
703

22.00
559

11.00
279

13.50
343
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Dimensions
Handwheel, G-Series Actuator

Chainwheel, G-Series Actuator

Note: �H dimension on 14" (350mm)  
valve with GS-12-CW20 is �11.25 

 286

Note: �H dimension on 14" (350mm)   
valve with GS-12-HD24 is �11.25 

 286

H

H

Q Dia.

J K

M

L

Q Dia.

J K

M

L

Actuator
Code

Dimensions
H J K L M Q

GS-12-HD16 10.37
263

13.50
343

7.88
200

9.25
235

9.50
241

16.00
406

GS-12-HD24 10.37
263

17.50
445
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200

9.25
235
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241

24.00
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GS-12-HD30 10.37
263
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445
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200
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235

9.50
241

30.00
762

GS-16-HD20 10.94
278

24.88
632

22.00
559

11.00
279

13.50
343

20.00
508

GS-16-HD24 10.94
278

28.25
718

22.00
559

11.00
279

13.50
343

24.00
610

GS-16-HD30 10.94
278

28.38
721

22.00
559

11.00
279

13.50
343

30.00
762

Actuator
Code

Dimensions
H J K L M Q

GS-12-CW20 10.37
263

13.50
343

7.88
200

9.25
235

9.50
241

16.00
406

GS-12-CW30 10.37
263

17.50
445

7.88
200

9.25
235

9.50
241

24.00
610

GS-16-CW20 10.94
278

24.88
632

22.00
559

11.00
279

13.50
343

20.00
508
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1.0 INTRODUCTION 
 
This report describes the wetlands and streams that occur within the potential impact areas of the 
proposed Harbor Brook CSO 018 Treatment Wetland Project in the City of Syracuse, Onondaga 
County, New York.  The area reviewed (the JD Boundary) is 42.85 acres in size.  The site is on 
the west side of the City of Syracuse and is roughly bounded by Velasko Rd., Grand Ave., W. 
Onondaga St., and Holden St. (Figure 1 – Project Location Map located in Attachment 1).  The 
purpose of this report is to document the wetland boundaries and, if needed, to supplement a 
wetlands permit application to the USACE and NYSDEC.  The report includes a general 
description of the project site, its ecology, wetland descriptions and is complemented by field 
data sheets and photographs, which are presented in the attachments. 
 

1.1 Project Overview 
As part of Onondaga County’s ongoing green infrastructure program, an approximate 2 acre full 
scale pilot treatment wetland system will be constructed on the south-central portion of the site.  
The wetland system will serve multiple purposes of (1) treating CSO 018 overflows currently 
discharged into Harbor Brook, (2) acting as a demonstration project to test the effectiveness of 
three types of constructed treatment wetland systems and (3) creating wildlife habitat for public 
enjoyment.  The treatment wetlands to be constructed for pilot testing are: floating wetland 
island (FWI), vertical downflow (VDF), and surface flow (SF) wetlands.  Data collected from 
this pilot system will allow the project team to assess the performance of each wetland type 
individually and in series to determine the optimum treatment potential within the larger 
watershed.   
 

1.2 Project Area Description   
The site consists of a graded, vegetated drainage basin in the vicinity of Harbor Brook with 
elevated athletic fields in its southwest corner.  No above ground structures are located on the 
site with the exception of the stormwater control structure located on the downstream end of the 
site.  Most of the project site is used for stormwater management but also includes an access road 
and residents informally use the area for recreation. Harbor Brook flows through the center of the 
project site from west to east.   
 
CHA, Inc. was retained to delineate and describe the wetlands of the project site that are 
regulated by the United States Army Corps of Engineers (USACE) under Section 404 of the 
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Clean Water Act and the New York State Department of Environmental Conservation 
(NYSDEC) under Article 24 of the New York State Environmental Conservation Law. The 
wetland delineation was conducted on November 29, 2010.  
 

2.0 METHODOLOGY 
 
In accordance with the procedures provided in the 1987 Corps of Engineers Wetland Delineation 
Manual and the Interim Regional Supplement to the Corps of Engineers Wetland Manual: 
Northcentral and Northeast Region (October 2009)1, and based on the characteristics of the 
project, the "Routine Wetland Determination" method was used to delineate wetlands.  
 
The wetland boundaries were determined in the field based on the three parameter approach, 
whereby an area is a wetland if it exhibits vegetation adapted to wet conditions (hydrophytes), 
hydric soils, and the presence or evidence of water at or near the soil surface during the growing 
season (hydrology). 
  
Coded surveyor’s ribbons (e.g. flag code A-1, A-2, etc.) were placed along the wetland 
boundaries based on observations of vegetation, soils and hydrologic conditions.  Flagged 
boundaries were survey-located using a Trimble GeoXT2 handheld unit from the Geo Explorer 
2008 series.  This unit has a post-processed and real-time accuracy of ≤ 1m, and was used with a 
6’ Trimble Hurricane antenna to increase accuracy.   
 
Data points were recorded along the wetland boundaries at various locations.  At each location a 
wetland data point and an upland data point were recorded to show the difference between the 
wetland and upland habitats.  Data sheets corresponding to each point can be found in 
Attachment 2. 
 
Vegetative communities are described according to Ecological Communities of New York State, 
Second Edition (Edinger 2002)2 and Classification of Wetlands and Deepwater Habitats of the 
United States (Cowardin 1979)3.   

                                                 
1 U.S. Army Corps of Engineers. 2009. Interim Regional Supplement to the Corps of Engineers Wetland Delineation 
Manual: Northcentral and Northeast Region, ed. J. S. Wakley, R. W. Lichvar, and C. V. Noble. ERDC/EL TR-09-
19. Vicksburg, MS: U.S. Army Engineer Research and Development Center. 
2 Edinger, G.J., D.J. Evans, S. Gebauer, T.G. Howard, D.M. Hunt, and A.M. Olivero (editors), 2002. Ecological 
Communities of New York State. Second Edition. A revised and expanded edition of Carol Reschke's Ecological 



 
______________________________________________________________________________ 

 
Harbor Brook CSO 018 Treatment Wetland  City of Syracuse, NY  
CHA Project No: 19217    Page 3  
 
 

 
Representative photographs of the wetlands and upland portions of the project site are provided 
in Attachment 3. 
 

3.0 INVESTIGATION RESULTS 
 

3.1 Resource Review 
Prior to visiting the project site, various maps and other sources of background information were 
reviewed.  These figures are included in Attachment 1 and included the:  
 

• United States Geological Survey (USGS) 7.5 minute topographic map (Syracuse West 
USGS Quadrangle, Figure 1),  

• New York State Department of Environmental Conservation (NYSDEC) New York State 
Freshwater Wetlands Map (Syracuse West Quadrangle, illustrated on Figure 2),  

• United States Department of the Interior, Fish and Wildlife Service (USFWS), National 
Wetlands Inventory (NWI) map (Syracuse West Quadrangle, illustrated on Figure 2),  

• U. S. Department of Agriculture, Natural Resources Conservation Service Soil Survey of 
Onondaga County, New York (USDA-NRCS Soil Data Mart dated February 18, 2010) 
(Figure 3).  Soils descriptions were taken from NRCS Web Soil Survey Version 5, dated 
Feb 18, 2010, and the 

• Sanborn Fire Insurance Maps obtained from Environmental First Search Sanborn Maps 
Dated 1953, 1951, and 1911, Volume 2, Sheet No. 245 (Figure 4). 
 

3.1.1 USGS Topographic Map 
According to the Syracuse West USGS Quadrangle map, the project site is in a relatively flat 
area bound by steep slopes just outside of the project site boundary.  The site elevation is 
approximately 395 ASL. 
 
 
 
 
                                                                                                                                                             
Communities of New York State. (Draft for review). New York Natural Heritage Program, New York State 
Department of Environmental Conservation. Albany, NY. 
3 Cowardin, L. M., V. Carter, F. C. Golet, E. T. LaRoe, 1979. Classification of wetlands and deepwater habitats of 
the United States. U. S. Department of the Interior, Fish and Wildlife Service, Washington, D.C. 
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3.1.2 NYSDEC Freshwater Wetlands Map 
The NYSDEC Freshwater Wetlands map (Figure 2) illustrates that no mapped NYS-regulated 
wetlands occur within or in close proximity to the project site.  The project site does not occur 
within the regulated 100-foot Adjacent Area of any NYS-regulated wetlands. 
 

3.1.3 NWI Wetland Map 
The NWI map (Figure 2) illustrates one NWI wetland (PFO1C) within the project site. No other 
mapped wetlands are shown within the vicinity of the project site.  Currently, the mapped 
PFO1C NWI wetland does not exist as indicated on the NWI map.  As is noted later in this 
report, the mapped NWI wetland is a different community type than noted on the map.   

       
3.1.4 Soil Survey Map 

Soils data for the project site was obtained from the U.S. Department of Agriculture, Natural 
Resources Conservation Service Soil Survey of Onondaga County, New York (USDA-NRCS 
Soil Data Mart dated February 18, 2010) (Figure 3).  Soils descriptions were taken from NRCS 
Web Soil Survey Version 5, dated Feb 18, 2010.  This information was used in conjunction with 
on-site soil sampling to determine the presence of hydric soils.  The following soils are mapped 
as occurring within the site: 
 

• Cut and fill land (CFL) – This soil is somewhat excessively drained.  Available 
water capacity is low.  Depth to restrictive feature is more than 80 inches and 
depth to water table is about 36 to 72 inches.      

• Palmyra gravelly loam, 3 to 8% slopes (PgB) - This well drained soil occurs on 
deltas, outwash plains and terraces.  The parent material is loamy over sandy and 
gravelly glaciofluvial deposits, derived mainly from limestone and other 
sedimentary rocks.  Depth to water table is more than 80 inches.  Depth to 
restrictive feature is more than 80 inches.  Flooding and ponding do not occur.  
Available water capacity is low.  

• Teel silt loam (Te) – this moderately well drained soil occurs on flood plains.  
Parent material is silty alluvium.  Depth to water table is about 18 to 24 inches.  
Flooding occurs occasionally.  Available water capacity is high and depth to 
restrictive feature is more than 80 inches.  

• Wayland silt loam (Wn) – this poorly drained soil occurs on flood plains.  Parent 
material is silty and clayey alluvium washed from uplands that contain some 
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calcareous drift.  Available water capacity is high.  Depth to water table is about 0 
inches.  Flooding and ponding occur frequently.  Depth to restrictive feature is 
more than 80 inches. 
 
3.1.5 Hydrology 

Hydrology of the wetlands and streams within the project site is provided by a combination of 
runoff from surrounding lands, direct precipitation, and in most areas groundwater input.  The 
hydrology of each delineated feature is described in detail in the next section.     
 
The project site occurs within the Seneca Drainage Basin (HUC 04140201).  The entire project 
site drains to Harbor Brook, which flows east, then north approximately 2.5 miles to where it 
flows into Onondaga Lake.  Onondaga Lake flows into the Seneca River, then into the Oswego 
River and ultimately Lake Ontario.  The distance water travels from the project site to Lake 
Ontario is approximately 32 river miles or 28 aerial (linear) miles. 
 
Water quality of surface waters in New York State is classified by the NYSDEC as “A,” “B,” 
“C,” or “D,” with special classifications for water supply sources.  A “T” used with the 
classification indicates the stream supports, or may support, a trout population.  Water quality 
standards are also provided.  All surface waters with a Classification and/or a Standard of C(T) 
or better are regulated by the State.   
 
Within the project site Harbor Brook is classified by the NYSDEC as a Class B, Standard B 
stream.  The unnamed/unclassified ditch/artificial intermittent stream portion of Wetland A has 
not yet been classified by the NYSDEC. 

 
3.1.6 Sanborn Fire Insurance Maps 

Sanborn Fire Insurance maps (Figure 4) were reviewed to determine historical disturbances to 
the area.  Maps from 1911 indicate that Harbor Brook was once located within the existing path 
of Rowland road.  Sometime between 1911 and 1951, the stream channel was diverted to the 
north, straightened, a portion paved, and the existing floodplain was created. 
 
 
 
 



 
______________________________________________________________________________ 

 
Harbor Brook CSO 018 Treatment Wetland  City of Syracuse, NY  
CHA Project No: 19217    Page 6  
 
 

3.2 Field Investigation 
3.2.1 Vegetative Communities 

Five vegetative community types were identified within the project site. The vegetative 
communities identified on-site include: mowed lawn, unpaved road/path, reedgrass/purple 
loosestrife marsh (PEM1), ditch/artificial intermittent stream (R4UB1) and marsh headwater 
stream (R2UB1). 

 
Terrestrial (Upland) Communities 

Mowed Lawn 
Edinger describes this community as residential, recreational, or commercial land, or unpaved 
airport runways in which the groundcover is dominated by clipped grasses and there is less than 
30% cover of trees.  Ornamental and/or native shrubs may be present, usually with less than 50% 
cover.  The groundcover is maintained by mowing.  
 
Most of the non-wetland habitats of the project site resemble mowed lawn-like habitats.  Based 
on signs that are present, to promote environmental responsibility, these areas are not mowed.  
Various grasses and forbs dominate this community. Species commonly observed include 
timothy (Phleum pratense), goldenrod (Solidago sp.), Queen Anne’s lace (Daucus carota), 
English plantain (Plantago lanceolata) and common selfheal (Prunella vulgaris).  A very low 
number of boxelder (Acer negundo) and white ash (Fraxinus americana) saplings and trees 
occur randomly.     
   
Unpaved Road/Path 
Edinger describes this community as a sparsely vegetated road or pathway of gravel, bare soil, or 
bedrock outcrop.  These roads or pathways are maintained by regular trampling or scraping of 
the land surface.  The substrate consists of the soil or parent material at the site, which may be 
modified by the addition of local organic material (woodchips, logs, etc.) or sand and gravel.   
 
Rowland Street (D&S Service Access), which is present in the center of the site and runs 
east/west, is an unpaved road/path.  This sparsely vegetated bare soil roadway resembles 
Edinger’s description.  Vegetation is present in the center of the roadway where it escapes 
trampling from vehicle tires.  Vegetative species observed include species common to the 
mowed lawn community.     
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Palustrine (Wetland) Communities 
Reedgrass/Purple Loosestrife Marsh (PEM1) 
Edinger describes this community as a marsh that has been disturbed by draining, filling, road 
salts, etc. in which reedgrass (Phragmites australis) or purple loosestrife (Lythrum salicaria) has 
become dominant.  This community is common along highways and railroads. 
 
All of the wetlands of the project site are reedgrass/purple loosestrife marshes.  These wetlands 
are dominated by common reed.  Purple loosestrife is present and abundant in some areas.  The 
exotic and invasive reed canarygrass (Phalaris arundinacea) is also present in some areas.  Other 
species such as climbing nightshade (Solanum dulcamara), buttercup (Ranunculus sp.), poverty 
rush (Juncus tenuis), asters (Aster spp.) and sedges (Juncus spp.) were also present but usually 
not dominant.  Boxelder, green ash (Fraxinus pennsylvanica) and white willow (Salix alba) 
saplings and shrubs occur randomly in low numbers.  
 

Riverine (stream) Communities 
Ditch/Artificial Intermittent Stream (R4UB1) 
Edinger describes this community as the aquatic community of an artificial waterway 
constructed for drainage or irrigation of adjacent lands.  Water levels either fluctuate in response 
to variations in precipitation and groundwater levels, or water levels are artificially controlled.  
The sides of ditches are often vegetated, with grasses and sedges usually dominant. 
 
One ditch/artificial intermittent stream occurs on site.  This small excavated stream channel 
originates at a culvert outlet at wetland flag A-92 and extends to wetland flag A-95 where it 
flows into Harbor Brook.  This narrow stream channel has a cobble/gravel substrate and slightly 
defined bed and banks.  It appears that this stream receives hydrology from delineated Wetland C 
(culvert connection between them) as well as CSO 018 discharge flow.  This stream may be dry 
during the summer months.    
 
Marsh Headwater Stream (R2UB1) 
Edinger describes this community as the aquatic community of a small, marshy perennial brook 
with a very low flow gradient, slow flow rate, and cool to warm water that flows through a 
marsh, fen, or swamp where a stream system originates.  These streams usually have clearly 
distinguished meanders and are in unconfined landscapes.   
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Of all of Edinger’s stream descriptions, Harbor Brook appears to fit best into the marsh 
headwater stream classification.    Harbor Brook enters the western edge of the site through a 
culvert outlet.  It flows east through the middle of the site through emergent wetland.  It 
continues east, out of the site within a concrete canal. 
 

3.2.2 Wetlands and Streams 
Based on the methodology discussed in Section 2 of this report, three wetland systems (Wetlands 
A, B and C) were identified and delineated within the project site.  Two streams (Harbor Brook 
and Stream A) were also identified.  The approximate coordinates of these features are: 
 

• Wetland A center-point coordinates: 43.03627, -76.18468. 
• Stream A: Beginning 43.03576, -76.18428, Ending 43.03614, -76.18421. 
• Harbor Brook: Beginning 43.03565, -76.18811, Ending 43.03667, -76.18102. 
• Wetland B center-point coordinates: 43.03508, -76.18762. 
• Wetland C center-point coordinates: 43.03424, -76.18482. 

 
Surveyed wetland boundaries are provided on the Wetland Delineation Map provided as 
Attachment 4. 
 
The following table provides the community types and dominant species of the delineated 
wetland areas and streams that occur within the project site. 

 
Table 1 

Vegetative Communities and Species Compositions 

Wetland 
ID 

Stream 
ID 

Community Type Dominant Vegetation & Characteristics 

Wetland Area 
& Stream 

Length w/in 
JD Boundary 

A 

-- 
Reedgrass/Purple 
Loosestrife Marsh 

(PEM1) 

Common reed and purple loosestrife are dominant 
and constitute greater than 90% of the vegetative 
cover of this wetland. 

9.2 acres 

Harbor 
Brook  

Marsh Headwater 
Stream (R2UB1) 

Bankfull width (BFW) = ~20’; bankfull depth 
(BFD) = 18”; muddy gravel substrate; swift water 
flow (~12” deep) at time of survey; perennial; 
100% run; perennial; aquatic plants within stream 
channel; minnows and macroinvertebrates likely; 
receives some seasonal shading from surrounding 
tall herbaceous vegetation; occurs within an 

1622 linear feet 
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Wetland 
ID 

Stream 
ID 

Community Type Dominant Vegetation & Characteristics 

Wetland Area 
& Stream 

Length w/in 
JD Boundary 

unconfined landscape so floodplain is broad. 

A 
Ditch/Artificial 

Intermittent Stream 
(R4UB1) 

BFW = 2.5’; BFD = 8”; cobble gravel substrate; 
gentle water flow (~ 2” deep) at time of survey; 
probably intermittent;  25% riffle/75% run; aquatic 
vegetation within stream in lower half of this 
stream near Harbor Brook but not in the upper half 
of this stream; small minnows may be present 
seasonally; macroinvertebrates likely; receives 
some seasonal shading from surrounding tall 
herbaceous vegetation; occurs within an 
unconfined landscape so its floodplain is broad. 

140 linear feet 

B -- 
Reedgrass/Purple 
Loosestrife Marsh 

(PEM1) 

Poverty rush, common reed and redtop grass 
(Agrostis alba) are dominant. This area appears to 
be maintained by mowing. 
 

0.09 acre 

C -- 
Reedgrass/Purple 
Loosestrife Marsh 

(PEM1) 

Common reed dominates some portions of this 
wetland and Japanese knotweed dominates other 
portions.  The center line of this linear wetland has 
standing water.  The standing water area had iron-
stained algae and garbage within it. 

0.37 acre 

 

Wetland/Stream A is the largest wetland/stream system of the project site and is composed of 
reedgrass/purple loosestrife marsh, a small segment of ditch/artificial intermittent stream and 
Harbor Brook.  This entire wetland/stream system occurs within an engineered floodplain 
created for the protection of neighborhoods downstream.  The communities of this 
wetland/stream system are described as follows: 
 

Wetland A consists of reedgrass/purple loosestrife marsh (PEM1) and ditch/artificial 
intermittent stream (R4UB1).  Harbor Brook (R2UB1) flows through the main portion of 
this wetland.    This thickly-vegetated wetland had saturated soils when it was delineated.  
Harbor Brook and the ditch/artificial intermittent stream both had flowing water when the 
site was delineated.   
 
Common reed has become well established and is the dominant vegetative cover; forming 
monotypic stands in most areas.  Purple loosestrife is also abundant mostly occurring 



 
______________________________________________________________________________ 

 
Harbor Brook CSO 018 Treatment Wetland  City of Syracuse, NY  
CHA Project No: 19217    Page 10  
 
 

along the outer edges of the wetland.  Dryer portions of this wetland appear to have been 
mowed, which has suppressed the common reed and purple loosestrife in these areas 
allowing poverty rush and redtop grass to be dominant with lesser occurrences of sedges, 
asters (Symphyotrichum sp.) and goldenrods (Solidago sp.).  

 
This wetland appears to receive semi permanent hydrology from groundwater near the 
soil surface.  Rainfall, runoff and seasonal flooding by Harbor Brook are likely secondary 
hydrology sources.  Hydrology indicators observed include soil saturation (A3) within 12 
inches of the soil surface, a high water table (A2), oxidized rhizospheres on living roots 
(C3) and sediment deposits (B2) in some areas. 
 
The soils of this wetland were disturbed during the straightening and paving of Harbor 
Brook and the creation of the floodplain.  Hydric soil indicators include a low chroma (1) 
soil matrix with distinct and prominent mottles within the upper 12 inches of the soil 
surface.     

 
Stream A is a small ditch/artificial intermittent stream.  This stream begins at a culvert 
outlet and flows a short distance to where it flows into Harbor Brook.  This narrow, 
mostly unvegetated channel has cobble gravel substrate and 2-3 inches of flowing water 
under normal flow conditions.  The lower portion of this stream contains some aquatic 
vegetation.  It appears that this stream receives water from delineated Wetland C.  Water 
flows from Wetland C through a culvert and the culvert outlet is the beginning of Stream 
A.       

 
Harbor Brook is a mapped perennial stream which flows east through the central portion 
of the site.  According to Sanborn Maps this stream was straightened sometime between 
1911 and 1951 (Attachment 1, Figure 4).  This would explain why the stream does not 
occur in the same location as mapped on the USGS map.  Harbor Brook enters the project 
site through a large concrete culvert.  It flows east through the site within a natural 
bottomed (muddy gravel substrate) channel.  This bed of the channel contains aquatic 
vegetation and has +/- 12 inches of flowing water under normal flow conditions.  Near 
the eastern extent of the site Harbor Brook flows through a concrete control structure and 
is then contained within a concrete canal.      
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Wetland B is a small isolated patch of reedgrass/purple loosestrife marsh (PEM1) that occurs in 
a slight topographic depression near the western boundary of the project site.  This wetland does 
not have a surface water connection to the nearby wetlands or streams.  This wetland is either a 
remnant portion of wetland or a wetland that formed from soil compaction associated with the 
area’s manipulated history.  Its soils were saturated at the time of the delineation.  Common reed 
dominates some portions of this wetland.  Other areas that are dominated by sphagnum moss and 
poverty rush appear to have been mowed in the past.   
 
Wetland B receives hydrology from groundwater, precipitation and runoff from surrounding 
lands.   Hydrology indicators include soil saturation (A3) within the upper 12 inches, a high 
water table (A2) and oxidized rhizospheres on living roots (C3). 
 
Hydric soil indicators of Wetland B include a low chroma soil matrix with distinct mottles within 
the upper 16 inches of the soil surface.        
 
Wetland C is a linear wetland ditch composed of reedgrass/purple loosestrife marsh.  This 
wetland is linear and the center ditch line was inundated with approximately 6 to 12 inches of 
water.  The “banks" had saturated soils and were dominated by common reed (Phragmites 
australis) and Japanese knotweed (Polygonum cuspidatum).  Open water with algae occurs in the 
lower, center portion of the wetland.  This wetland occurs within a topographic depression and 
has a culverted inlet and a culverted outlet.  Boxelder trees are present along the edges of the 
wetland. 
 
This wetland receives hydrology from groundwater, precipitation and runoff.  Hydrology 
indicators include surface water (A1), a high water table (A2) and soil saturation (A3) within the 
upper 12 inches of the soil surface.   
 
Hydric soil indicators include a low chroma (2) soil matrix with prominent mottling.         
 

4.0 SUMMARY  

Wetland A, Stream A and Wetland C have a surface water connection to Waters of the United 
States and are therefore considered federally jurisdictional. Wetland B does not have a surface 
water connection to Waters of the United States and is therefore likely be considered not 
federally jurisdictional.   
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AXE - Aurora-Farmington-Rock outcrop association, steep
CFL- Cut and fill land
CaB - Camillus silt loam, 2% to 6% slopes
CaC - Camillus silt loam, 6% to 12% slopes
CaD2 - Camillus silt loam, 12% to 18% slopes eroded
FL - Fluvaquents, frequently flooded
HTE - Honeoye, Lansing, and Ontario soils, steep
HnB - Honeoye silt loam, 2% to 8% slopes
HnC - Honeoye silt loam, 8% to 15% slopes
HoD - Honeoye and Lansing gravelly silt loams, 15% to 25% slopes

LtA - Lima silt loam, 0 to 3% slopes
OgB - Ontario loam, 2% to 8% slopes
OnC - Ontario gravelly loam, 8% to 15% slopes
OpD - Ontario and Madrid soils, 15% to 25% slopes
PgA - Palmyra gravelly loam, 0 to 3% slopes
PgB - Palmyra gravelly loam, 3% to 8% slopes
Te - Teel silt loam
Ub - Urban land
Wn - Wayland silt loam
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US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                             

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:

Investigator(s):                                                                                         Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                       

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                          

Soil Map Unit Name:                                                                                                                                        NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No   (If no, explain in Remarks.)  

Are Vegetation            , Soil , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No             

Are Vegetation            , Soil , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No              
Hydric Soil Present?  Yes                 No              
Wetland Hydrology Present? Yes                 No              

Is the Sampled Area 
within a Wetland?                 Yes                   No               

If yes, optional Wetland Site ID:                                                                 
Remarks:  (Explain alternative procedures here or in a separate report.) 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

  Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
  High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
  Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
  Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
  Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
  Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
  Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
  Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
  Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 

Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                         
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  

Harbor Brook Syracuse/Onondaga 11/29/10

Onondaga County Department of Water NY

Greaves & Frazer

Wet A near
UPL A-13

flat flat

0

PEM1Wn- Wayland Silt loam

x

No

No

x

Probably disturbed in the past.

x
x

x

x

x

x

x

x 10 x
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VEGETATION – Use scientific names of plants.                 Sampling Point:                       

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 

Total Number of Dominant    
Species Across All Strata:                               (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:       
OBL species                        x 1 =                      
FACW species                        x 2 =                      
FAC species                        x 3 =                      
FACU species                        x 4 =                      
UPL species                        x 5 =                      
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 
  Rapid Test for Hydrophytic Vegetation 
  Dominance Test is >50% 
  Prevalence Index is 3.01

  Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 

Woody vines – All woody vines greater than 3.28 ft in 
height.

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

8.                                                                                                                            

9.                                                                                                                            

10.                                                                                                                          

11.                                                                                                                          

12.                                                                                                                          

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

                                                                                                               = Total Cover 

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (Include photo numbers here or on a separate sheet.) 

30'

15'

5'

30'

0

0

Phragmites australis 60 Y FACW

Phalaris arundinacea 40 Y FACW

100

0
x

2

2

100

x

WET A near UPL
A-13



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                             
 (inches)       Color (moist)            %       Color (moist)             %     Type1      Loc2        Texture                             Remarks                          

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3:

  Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B)
  Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R)
  Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
  Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L)
  Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L)
  Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L)
  Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R)
  Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B)
  Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
  Sandy Redox (S5)         Red Parent Material (TF2) 
  Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
  Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes                 No             

Remarks: 

Wet A near UPL

A-13

0-8 10YR 2/2 98 10YR 3/6 2 loam

9+ 10YR 2/1 90 10YR 3/4 10 loam with wood chunks

x

x
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WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                             

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:

Investigator(s):                                                                                         Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                       

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                          

Soil Map Unit Name:                                                                                                                                        NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No   (If no, explain in Remarks.)  

Are Vegetation            , Soil , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No             

Are Vegetation            , Soil , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No              
Hydric Soil Present?  Yes                 No              
Wetland Hydrology Present? Yes                 No              

Is the Sampled Area 
within a Wetland?                 Yes                   No               

If yes, optional Wetland Site ID:                                                                 
Remarks:  (Explain alternative procedures here or in a separate report.) 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

  Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
  High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
  Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
  Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
  Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
  Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
  Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
  Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
  Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 

Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                         
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  

Harbor Brook Syracuse/Onondaga 11/29/10

Onondaga County Department of Water NY

Greaves & Frazer

Upl A near

UPL A-1

flat

0

flat

N/AWn- Wayland Silt Loam

x

No

No

x

x
x

x

x

x

x

x

~18

~16 x

Soils saturated deeper.



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                       

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 

Total Number of Dominant    
Species Across All Strata:                               (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:       
OBL species                        x 1 =                      
FACW species                        x 2 =                      
FAC species                        x 3 =                      
FACU species                        x 4 =                      
UPL species                        x 5 =                      
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 
  Rapid Test for Hydrophytic Vegetation 
  Dominance Test is >50% 
  Prevalence Index is 3.01

  Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 

Woody vines – All woody vines greater than 3.28 ft in 
height.

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

8.                                                                                                                            

9.                                                                                                                            

10.                                                                                                                          

11.                                                                                                                          

12.                                                                                                                          

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

                                                                                                               = Total Cover 

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (Include photo numbers here or on a separate sheet.) 

Upl A near UPL

A-1
30'

15'

5'

30'

0

0

0

1

1

100

x

x

Dispacus follonum 10 N NI/FAC

Phalaris arundinacea 90 Y FACW

Solidago canadensis 10 N FACU

110



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                             
 (inches)       Color (moist)            %       Color (moist)             %     Type1      Loc2        Texture                             Remarks                          

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3:

  Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B)
  Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R)
  Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
  Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L)
  Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L)
  Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L)
  Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R)
  Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B)
  Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
  Sandy Redox (S5)         Red Parent Material (TF2) 
  Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
  Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes                 No             

Remarks: 

Upl A near UPL

A-1

0-16 10YR 3/2 98 10YR 3/6 2 loam

17+ 10YR 2/1 99 10YR 5/3 1 loam

x



 



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                             

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:

Investigator(s):                                                                                         Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                       

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                          

Soil Map Unit Name:                                                                                                                                        NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No   (If no, explain in Remarks.)  

Are Vegetation            , Soil , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No             

Are Vegetation            , Soil , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No              
Hydric Soil Present?  Yes                 No              
Wetland Hydrology Present? Yes                 No              

Is the Sampled Area 
within a Wetland?                 Yes                   No               

If yes, optional Wetland Site ID:                                                                 
Remarks:  (Explain alternative procedures here or in a separate report.) 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

  Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
  High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
  Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
  Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
  Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
  Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
  Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
  Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
  Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 

Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                         
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  

Harbor Brook Syracuse/Onondaga 11/29/10

Onondaga County Department of Water NY

Greaves & Frazer

Wetland A
near A-56

concaveflat

0

Te- Teel silt loam

x

No

No

x

x
x

x

x

x

x

x

x

x

x

8

surface x

PEM1



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                       

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 

Total Number of Dominant    
Species Across All Strata:                               (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:       
OBL species                        x 1 =                      
FACW species                        x 2 =                      
FAC species                        x 3 =                      
FACU species                        x 4 =                      
UPL species                        x 5 =                      
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 
  Rapid Test for Hydrophytic Vegetation 
  Dominance Test is >50% 
  Prevalence Index is 3.01

  Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 

Woody vines – All woody vines greater than 3.28 ft in 
height.

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

8.                                                                                                                            

9.                                                                                                                            

10.                                                                                                                          

11.                                                                                                                          

12.                                                                                                                          

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

                                                                                                               = Total Cover 

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (Include photo numbers here or on a separate sheet.) 

Wet A near A-56

30'

15'

0

0

5'

105

30'

0

Phragmites australis 80 Y FACW

Lythrum salicaria 20 N FACW

Juncus tenuis 5 N FAC

1

1

100

x

x



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                             
 (inches)       Color (moist)            %       Color (moist)             %     Type1      Loc2        Texture                             Remarks                          

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3:

  Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B)
  Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R)
  Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
  Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L)
  Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L)
  Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L)
  Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R)
  Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B)
  Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
  Sandy Redox (S5)         Red Parent Material (TF2) 
  Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
  Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes                 No             

Remarks: 

Wet A near A-56

0-5 10YR 2/2 100 loamy sand

6+ 2.5Y 3/1 80 2.5Y 5/6 10 loamy clay rocks

2.5Y 6/1 10

x

x



 



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                             

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:

Investigator(s):                                                                                         Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                       

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                          

Soil Map Unit Name:                                                                                                                                        NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No   (If no, explain in Remarks.)  

Are Vegetation            , Soil , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No             

Are Vegetation            , Soil , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No              
Hydric Soil Present?  Yes                 No              
Wetland Hydrology Present? Yes                 No              

Is the Sampled Area 
within a Wetland?                 Yes                   No               

If yes, optional Wetland Site ID:                                                                 
Remarks:  (Explain alternative procedures here or in a separate report.) 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

  Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
  High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
  Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
  Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
  Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
  Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
  Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
  Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
  Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 

Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                         
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  

Harbor Brook Syracuse/Onondaga 11/29/10

Onondaga County Department of Water NY

Greaves & Frazer

Wet A near

A-77

flatstream w/ wetland fringe

Wn-Wayland Silt Loam PEM1

x

No

No

x

x

x

x

x

Common reed wetland fringe to stream,

0

x

x

x x

x

x

x x

2

surface



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                       

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 

Total Number of Dominant    
Species Across All Strata:                               (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:       
OBL species                        x 1 =                      
FACW species                        x 2 =                      
FAC species                        x 3 =                      
FACU species                        x 4 =                      
UPL species                        x 5 =                      
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 
  Rapid Test for Hydrophytic Vegetation 
  Dominance Test is >50% 
  Prevalence Index is 3.01

  Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 

Woody vines – All woody vines greater than 3.28 ft in 
height.

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

8.                                                                                                                            

9.                                                                                                                            

10.                                                                                                                          

11.                                                                                                                          

12.                                                                                                                          

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

                                                                                                               = Total Cover 

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (Include photo numbers here or on a separate sheet.) 

Wet A near A-77

30'

15'

5'

30'

0

0

Phragmites australis 95 Y FACW

Ranunculus sp. 5 N/A N/A

95

0

1

1

100

x

x



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                             
 (inches)       Color (moist)            %       Color (moist)             %     Type1      Loc2        Texture                             Remarks                          

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3:

  Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B)
  Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R)
  Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
  Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L)
  Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L)
  Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L)
  Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R)
  Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B)
  Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
  Sandy Redox (S5)         Red Parent Material (TF2) 
  Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
  Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes                 No             

Remarks: 

Wet A near A-77

0-10 10YR 2/1 loam

x

Can't get past 10" due to rock.

Redox concentrations (oxidized rhizospheres)

x



 



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                             

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:

Investigator(s):                                                                                         Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                       

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                          

Soil Map Unit Name:                                                                                                                                        NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No   (If no, explain in Remarks.)  

Are Vegetation            , Soil , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No             

Are Vegetation            , Soil , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No              
Hydric Soil Present?  Yes                 No              
Wetland Hydrology Present? Yes                 No              

Is the Sampled Area 
within a Wetland?                 Yes                   No               

If yes, optional Wetland Site ID:                                                                 
Remarks:  (Explain alternative procedures here or in a separate report.) 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

  Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
  High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
  Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
  Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
  Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
  Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
  Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
  Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
  Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 

Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                         
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  

Harbor Brook Syracuse/Onondaga 11/29/10

Onondaga County Department of Water NY

Greaves & Frazer

Upl A near

A-77

flat flat

N/A

x

xNo

No

x
x

x

x

x

x

x x

Wn- Wayland Silt Loam



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                       

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 

Total Number of Dominant    
Species Across All Strata:                               (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:       
OBL species                        x 1 =                      
FACW species                        x 2 =                      
FAC species                        x 3 =                      
FACU species                        x 4 =                      
UPL species                        x 5 =                      
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 
  Rapid Test for Hydrophytic Vegetation 
  Dominance Test is >50% 
  Prevalence Index is 3.01

  Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 

Woody vines – All woody vines greater than 3.28 ft in 
height.

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

8.                                                                                                                            

9.                                                                                                                            

10.                                                                                                                          

11.                                                                                                                          

12.                                                                                                                          

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

                                                                                                               = Total Cover 

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (Include photo numbers here or on a separate sheet.) 

Upl A near A-77

0

0

30'

0

15'

0

5'

Phleum pratense 95 Y FACU

Plantago lanceolata 5 N UPL

1

100

30

0
x



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                             
 (inches)       Color (moist)            %       Color (moist)             %     Type1      Loc2        Texture                             Remarks                          

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3:

  Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B)
  Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R)
  Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
  Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L)
  Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L)
  Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L)
  Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R)
  Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B)
  Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
  Sandy Redox (S5)         Red Parent Material (TF2) 
  Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
  Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes                 No             

Remarks: 

Upl A near A-77

0-5 10YR 3/2 100 loam

6+ 2.5Y 5/4 100 rocky fill

x



 



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                             

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:

Investigator(s):                                                                                         Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                       

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                          

Soil Map Unit Name:                                                                                                                                        NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No   (If no, explain in Remarks.)  

Are Vegetation            , Soil , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No             

Are Vegetation            , Soil , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No              
Hydric Soil Present?  Yes                 No              
Wetland Hydrology Present? Yes                 No              

Is the Sampled Area 
within a Wetland?                 Yes                   No               

If yes, optional Wetland Site ID:                                                                 
Remarks:  (Explain alternative procedures here or in a separate report.) 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

  Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
  High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
  Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
  Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
  Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
  Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
  Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
  Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
  Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 

Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                         
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  

Harbor Brook Syracuse/Onondaga 11/29/10

Onondaga County Department of Water NY

Greaves & Frazer

0

flat concave

PEM2Wn- Wayland Silt Loam

x

No

No

x

x

x

x

x

x

x

x

x

x

x

10

surface x

Wet B near

B-3



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                       

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 

Total Number of Dominant    
Species Across All Strata:                               (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:       
OBL species                        x 1 =                      
FACW species                        x 2 =                      
FAC species                        x 3 =                      
FACU species                        x 4 =                      
UPL species                        x 5 =                      
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 
  Rapid Test for Hydrophytic Vegetation 
  Dominance Test is >50% 
  Prevalence Index is 3.01

  Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 

Woody vines – All woody vines greater than 3.28 ft in 
height.

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

8.                                                                                                                            

9.                                                                                                                            

10.                                                                                                                          

11.                                                                                                                          

12.                                                                                                                          

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

                                                                                                               = Total Cover 

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (Include photo numbers here or on a separate sheet.) 

Wet B near B-3

30'

0

15'

0

5'

80

30'

0

Juncus tenuis 40 Y FACW

Phragmites australis 20 Y FACW

Aster sp. 5 N/A N/A

Sedge sp. 5 N/A N/A

Sphagnum moss 20 N/A N/A

Agrostis alba (red top) 20 Y FACW

3

3

100

x

x



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                             
 (inches)       Color (moist)            %       Color (moist)             %     Type1      Loc2        Texture                             Remarks                          

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3:

  Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B)
  Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R)
  Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
  Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L)
  Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L)
  Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L)
  Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R)
  Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B)
  Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
  Sandy Redox (S5)         Red Parent Material (TF2) 
  Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
  Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes                 No             

Remarks: 

Wet B near B-3

0-3 10YR 3/1 100 loamy sand

4-6+ 2.5Y 3/1 85 10YR 3/3 15 loam

x

x



 



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                             

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:

Investigator(s):                                                                                         Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                       

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                          

Soil Map Unit Name:                                                                                                                                        NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No   (If no, explain in Remarks.)  

Are Vegetation            , Soil , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No             

Are Vegetation            , Soil , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No              
Hydric Soil Present?  Yes                 No              
Wetland Hydrology Present? Yes                 No              

Is the Sampled Area 
within a Wetland?                 Yes                   No               

If yes, optional Wetland Site ID:                                                                 
Remarks:  (Explain alternative procedures here or in a separate report.) 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

  Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
  High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
  Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
  Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
  Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
  Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
  Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
  Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
  Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 

Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                         
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  

Harbor Brook Syracuse/Onondaga 11/29/10

Onondaga County Department of Water NY

Greaves & Frazer

Upl B near

B-3

slight hill concave

2

N/ATe- Teel Silt Loam

x

No

No

x

x
x

x

x

Field/meadow

x

x

x x



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                       

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 

Total Number of Dominant    
Species Across All Strata:                               (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:       
OBL species                        x 1 =                      
FACW species                        x 2 =                      
FAC species                        x 3 =                      
FACU species                        x 4 =                      
UPL species                        x 5 =                      
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 
  Rapid Test for Hydrophytic Vegetation 
  Dominance Test is >50% 
  Prevalence Index is 3.01

  Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 

Woody vines – All woody vines greater than 3.28 ft in 
height.

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

8.                                                                                                                            

9.                                                                                                                            

10.                                                                                                                          

11.                                                                                                                          

12.                                                                                                                          

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

                                                                                                               = Total Cover 

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (Include photo numbers here or on a separate sheet.) 

Upl B near B-3

0

2

0

x

30'

0

95

5'

15'

0

0

30'

Plantago lanceolata 30 Y UPL

Aster sp. 2 N/A N/A

Sedge sp. 3 N/A N/A

Phleum pratense (timothy) 60 Y FACU

Prunella vulgaris 5 N FACU



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                             
 (inches)       Color (moist)            %       Color (moist)             %     Type1      Loc2        Texture                             Remarks                          

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3:

  Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B)
  Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R)
  Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
  Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L)
  Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L)
  Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L)
  Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R)
  Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B)
  Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
  Sandy Redox (S5)         Red Parent Material (TF2) 
  Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
  Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes                 No             

Remarks: 

Upl B near B-3

0-20+ 10YR 3/2 100 rocks

x



 



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                             

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:

Investigator(s):                                                                                         Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                       

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                          

Soil Map Unit Name:                                                                                                                                        NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No   (If no, explain in Remarks.)  

Are Vegetation            , Soil , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No             

Are Vegetation            , Soil , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No              
Hydric Soil Present?  Yes                 No              
Wetland Hydrology Present? Yes                 No              

Is the Sampled Area 
within a Wetland?                 Yes                   No               

If yes, optional Wetland Site ID:                                                                 
Remarks:  (Explain alternative procedures here or in a separate report.) 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

  Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
  High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
  Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
  Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
  Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
  Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
  Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
  Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
  Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 

Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                         
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  

Harbor Brook Syracuse/Onondaga 11/29/10

Onondaga County Department of Water NY

Greaves & Frazer

Wet C near

C-19

hillslope/ stream channel concave

~5

PEM1CFL- Cut and Fill Land

x

No

No

x

x
x

x

x

Common reed wetland fringe to stream.

x

x

x

x

x

10

surface x



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                       

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 

Total Number of Dominant    
Species Across All Strata:                               (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:       
OBL species                        x 1 =                      
FACW species                        x 2 =                      
FAC species                        x 3 =                      
FACU species                        x 4 =                      
UPL species                        x 5 =                      
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 
  Rapid Test for Hydrophytic Vegetation 
  Dominance Test is >50% 
  Prevalence Index is 3.01

  Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 

Woody vines – All woody vines greater than 3.28 ft in 
height.

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

8.                                                                                                                            

9.                                                                                                                            

10.                                                                                                                          

11.                                                                                                                          

12.                                                                                                                          

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

                                                                                                               = Total Cover 

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (Include photo numbers here or on a separate sheet.) 

Wet C near C-19

30'

0

15'

0

5'

100

Phragmites australis 100 Y FACW

30'

Solanum dulcamara 5 Y FAC

5
x

x

2

2

100



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                             
 (inches)       Color (moist)            %       Color (moist)             %     Type1      Loc2        Texture                             Remarks                          

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3:

  Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B)
  Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R)
  Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
  Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L)
  Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L)
  Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L)
  Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R)
  Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B)
  Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
  Sandy Redox (S5)         Red Parent Material (TF2) 
  Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
  Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes                 No             

Remarks: 

Wet C near C-19

0-8 10YR 2/2 90 10YR 3/6 10 loam

9+ 7.5YR 3/4 100 iron stained soils, gravelly

x

x



 



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                             

Applicant/Owner:                                                                                                                                               State:                     Sampling Point:

Investigator(s):                                                                                         Section, Township, Range:                                                                                        

Landform (hillslope, terrace, etc.):                                                                             Local relief (concave, convex, none):                                                       

Slope (%):                        Lat:                                                                  Long:                                                                     Datum:                                          

Soil Map Unit Name:                                                                                                                                        NWI classification:                                              

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No   (If no, explain in Remarks.)  

Are Vegetation            , Soil , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No             

Are Vegetation            , Soil , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No              
Hydric Soil Present?  Yes                 No              
Wetland Hydrology Present? Yes                 No              

Is the Sampled Area 
within a Wetland?                 Yes                   No               

If yes, optional Wetland Site ID:                                                                 
Remarks:  (Explain alternative procedures here or in a separate report.) 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

  Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
  High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
  Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
  Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
  Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
  Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
  Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
  Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
  Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 

Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                         
(includes capillary fringe) 

Wetland Hydrology Present?    Yes                 No             

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks:  

Harbor Brook Syracuse/Onondaga 11/29/10

Onondaga County Department of Water NY

Greaves & Frazer

Upl C near

C-19

hillslope concave

~5

CFL- Cut and Fill Land N/A

x

xNo

No

x

x

x

x

x

x

x x



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

VEGETATION – Use scientific names of plants.                 Sampling Point:                       

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 

Total Number of Dominant    
Species Across All Strata:                               (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:       
OBL species                        x 1 =                      
FACW species                        x 2 =                      
FAC species                        x 3 =                      
FACU species                        x 4 =                      
UPL species                        x 5 =                      
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                             

Hydrophytic Vegetation Indicators: 
  Rapid Test for Hydrophytic Vegetation 
  Dominance Test is >50% 
  Prevalence Index is 3.01

  Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

  Problematic Hydrophytic Vegetation1 (Explain) 

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 

Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 

Woody vines – All woody vines greater than 3.28 ft in 
height.

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

5.                                                                                                                            

6.                                                                                                                            

7.                                                                                                                            

8.                                                                                                                            

9.                                                                                                                            

10.                                                                                                                          

11.                                                                                                                          

12.                                                                                                                          

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                            

2.                                                                                                                            

3.                                                                                                                            

4.                                                                                                                            

                                                                                                               = Total Cover 

Hydrophytic  
Vegetation 
Present?                 Yes                 No             

Remarks:  (Include photo numbers here or on a separate sheet.) 

Upl C near C-19

30'

0

0

0

15'

0

5'

Plantago lanceolata 5 N UPL

Poa pratensis 95 Y FACU

100

30'

0
x

1



US Army Corps of Engineers                      Northcentral and Northeast Region – Interim Version 

SOIL                                                      Sampling Point:

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                             
 (inches)       Color (moist)            %       Color (moist)             %     Type1      Loc2        Texture                             Remarks                          

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        

                                                                                                                                                                        
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix.
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3:

  Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B)
  Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R)
  Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
  Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L)
  Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L)
  Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L)
  Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R)
  Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B)
  Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
  Sandy Redox (S5)         Red Parent Material (TF2) 
  Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
  Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                               

     Depth (inches):                                                Hydric Soil Present?     Yes                 No             

Remarks: 

Upl C near C-19

0-20+ 10YR 3/2 silt loam w/ stones, fill material

x



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 3 
Site Photographs  



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    

 
Photo 1 – Wetland A near flag A-7, looking south  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Photo 2 – Wetland A near flag A-7, looking west 

 

 

SITE PHOTOGRAPHS 

Harbor Brook CSO 018 Treatment Wetland 
City of Syracuse, Onondaga Co., NY 

Sheet 1 CHA # 19217 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    

 
Photo 3 – Wetland A near flag A-27, looking southwest 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Photo 4 – Wetland A near flag A-27, looking south toward the elevated athletic fields 
 

 

SITE PHOTOGRAPHS 

Harbor Brook CSO 018 Treatment Wetland 
City of Syracuse, Onondaga Co., NY 

Sheet 2 CHA # 19217 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    

 
Photo 5 – Wetland A and Harbor Brook, looking east from flag A-34 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Photo 6 – Culvert where Harbor Brook enters the project site at flags A-34 and A-35 
 

 

SITE PHOTOGRAPHS 

Harbor Brook CSO 018 Treatment Wetland 
City of Syracuse, Onondaga Co., NY 

Sheet 3 CHA # 19217 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    

 
Photo 7 – Upland area adjacent to Wetland A/Harbor Brook, looking southeast from flag A-34 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Photo 8 – Wetland A, looking toward flag A-69 from flag A-72  
 

 

SITE PHOTOGRAPHS 

Harbor Brook CSO 018 Treatment Wetland 
City of Syracuse, Onondaga Co., NY 

Sheet 4 CHA # 19217 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    

 
Photo 9 – Stream A, looking north from flag A-92 toward the stream’s confluence with Harbor Brook 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Photo 10 – Looking at the confluence of Stream A with Harbor Brook 
 

 

SITE PHOTOGRAPHS 

Harbor Brook CSO 018 Treatment Wetland 
City of Syracuse, Onondaga Co., NY 

Sheet 5 CHA # 19217 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    

 
Photo 11 – Harbor Brook, looking east from flag A-95 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Photo 12 – Harbor Brook, looking west from flag A-95 
 

 

SITE PHOTOGRAPHS 

Harbor Brook CSO 018 Treatment Wetland 
City of Syracuse, Onondaga Co., NY 

Sheet 6 CHA # 19217 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    

Photo 13 – Concrete canal portion of Harbor Brook, looking east from flag A-4 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Photo 14 – Wetland A, looking southeast from flag A-104.  
The greener grass in the immediate foreground is mowed upland. 

 
 

 

SITE PHOTOGRAPHS 

Harbor Brook CSO 018 Treatment Wetland 
City of Syracuse, Onondaga Co., NY 

Sheet 7 CHA # 19217 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    

 
Photo 15 – Wetland B, looking west toward flag B-1 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Photo 16 – Wetland C, looking east from flag C-7 
 

 

SITE PHOTOGRAPHS 

Harbor Brook CSO 018 Treatment Wetland 
City of Syracuse, Onondaga Co., NY 

Sheet 8 CHA # 19217 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    

 
Photo 17 – Closeup view of Wetland C 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Photo 18 – Overall view of Wetland C, looking northeast from flag C-3 
 

 

SITE PHOTOGRAPHS 

Harbor Brook CSO 018 Treatment Wetland 
City of Syracuse, Onondaga Co., NY 

Sheet 9 CHA # 19217 
 



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 4 
Wetland Location Map 
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Jurisdictional Wetland

Isolated Wetland

Wetland Flags

Harbor Brook

Stream A

Existing Dirt Roadway

Parcel Bounds (2008)

Scale: 1 inch = 150 feet
(at 11"x17")

WETLAND A

Total Acreage Within Jurisdictional Determination Boundary: 42.85

Jurisdictional
Determination
Boundary

CULVERT

CULVERT

ONONDAGA BOULEVARD

GRAND AVENUE
V
E
LA
S
K
O
R
O
A
D

(43.03627, -76.18468)

WETLAND C
(43.03424, -76.18482)

CULVERT

CULVERT
(extends to Wetland

A at Flag A-91)

HARBOR BROOK
Perennial RPW

Beginning Coordinates:
(43.03565,-76.18811)

HARBOR BROOK
Perennial RPW

Ending Coordinates:
(43.03667,-76.18102)

STREAM A
Seasonal RPW

Ending Coordinates:
(43.03614,-76.18421)

STREAM A
Seasonal RPW

Beginning Coordinates:
(43.03576,-76.18428)

NOTE: Flagged boundaries were survey-located
using a Trimble GeoXT2 handheld unit from the Geo
Explorer 2008 series. This unit has a post-processed
and real-time accuracy of <= 1m, and was used with
a 6' Trimble Hurricane antenna to increase accuracy.

C
it

y
of

S
yr

ac
us

e,
O

no
nd

ag
a

C
ou

nt
y,

N
Y

W
E

T
L

A
N

D
D

E
LI

N
E

A
T

IO
N

M
A

P
H

ar
bo

r
B

r o
ok

C
S

O
01

8
Tr

e a
tm

en
t

W
et

la
nd

February 2011

WETLAND B
(43.03508, -76.18762)

(R2UB1)
(R4UB1)

(R4UB1)

(PEM1)
(PEM1)

(PEM1)

3162
Text Box
(R2UB1)




 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 

Appendix G 
Wetland Flow Scenarios Summary 

 
 
 
 
 
 
 
 
 
 

 

 

 



Harbor Brook CSO 018 Treatment Wetland Flow Narrative 
Flow Event Rising Limb Peak Falling Limb 
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• Flow enters Cell 1.  
• Water level rises.  
• Flows to Cells 2 & 3 if dosed 

via actuated valve.  
 

• Flow continues entering Cell 1.  
• Water level peaks.  
• Flows to Cells 2 & 3 via dosing 

through actuated valve.   
• Discharge from Cell 3 to Harbor 

Brook. 

• Flow continues entering Cell 1.  
• Water level begins to fall.  
• Flows to Cells 2 & 3 continue via dosing through actuated 

valve.    
• Discharge from Cell 3 to Harbor Brook.  
• All cells revert to NWL conditions.  
• If Harbor Brook water level exceeds the outfall elevation, 

water level will drop in the cells after Harbor Brook level 
recedes. 

Lo
w

 

• Same as design flow.  • Same as design flow. • Same as design flow. 

Ex
tr

em
e 

• Same as design flow. • Same as design flow except Cell 1 
over flows through spillway 
creating continuous flows to Cells 
2 & 3.  

• All cells are flooded and 
discharging through the spillway to 
Harbor Brook. 

• Harbor Brook could overflow into 
one or more wetland cells through 
stabilized overflows. 

• As flood level recedes, flows discharge from the wetland 
area down to the spillway elevation of each Cell. 

• The stormwater remaining in the wetland Cells will be 
retained until the water elevation in Harbor Brook drops 
back to 397.00. At this point flows from Cell 3 and Cell 2 
will discharge through the wetland system. 

• Once Cell 2 completely discharges the flood waters, 
dosing via from Cell 1 will resume and continue until Cell 
1 reaches its normal water level (NWL) 
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 • Flow continuously enters Cells 

1, 2 and 3 independently. No 
dosing of Cell 2 under this 
scenario. 

• Water level rises.   
• Combined discharge occurs 

from all three Cells to Harbor 
Brook via common discharge 
point. 

• Flow continues entering Cells 1, 2 
and 3.  

• Water level peaks.   
• Discharge continues from all three 

cells to Harbor Brook.  
 

• Flow continues entering Cells 1, 2 and 3.  
• Water levels begin to fall in all cells.  
• Discharge continues from all three cells to Harbor Brook.  
• All cells revert to Normal water level (NWL) conditions. 
• If Harbor Brook water level exceeds the outfall elevation, 

water level will drop in the cells after Harbor Brook level 
recedes. 

Lo
w

 

• Same as design flow. • Same as design flow. • Same as design flow. 

Ex
tr

em
e 

• Same as design flow. • Same as design flow except as 
water levels rise, stormwater will 
flow through the Cell spillways and 
discharge to Harbor Brook.  

• Harbor Brook could overflow into 
one or more wetland cells. 

• As flood level recedes, flows discharge from the wetland 
area down to the spillway elevation of each Cell. 

• The stormwater remaining in the wetland Cells will be 
retained until the water elevation in Harbor Brook drops 
back to an elevation which allows flows to discharge from 
all three cells. 

• All three cell levels drop to normal water level (NWL)  
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• Flow enters Cell 1. There will 
be an initial dose released to 
Cell 2. Water continues to rise 
to elevation 399.00, overtops 
the weir, and starts 
discharging to Cell 3. 
 

• Discharge from Cell 2 & 3 
directly to Harbor Brook via 
common discharge point. 

• Flow continues entering Cell 1 and 
discharges to Cell 3   

• Water level peaks at 401.00 and 
begins to recede.  
  

• Discharge continues to Harbor 
Brook from Cell 3.  
 

• As water levels fall below 399.00 in Cell 1 and water level 
in Cell 3 drains to the normal water level (NWL) 393.00; 
the actuated control valve is activated and dosing of Cell 
2 begins. Discharge from Cell 2 is directed to Harbor 
Brook. 

• Dosing of Cell 2 continues until the water level in Cell 1 is 
back to the normal water level. 
 

Lo
w

 

• Same as design flow.  • Same as design flow except if 
storm volume does not exceed 
elevation 399.00 in Cell 1, series 
treatment will only occur through 
Cell 2. 

Same as design flow except if storm volume does not exceed 
elevation 399.00 in Cell 1, series treatment will only occur 
through Cell 2. 

Ex
tr

em
e 

• Same as design flow. • Same as design flow except as 
water levels continue to rise; 
stormwater will flow through the 
Cell 1 & 2 spillways and discharge 
to Harbor Brook through Cell 3 
spillway.  

• Harbor Brook could overflow into 
one or more wetland cells. 

• As flood levels recede, flows discharge from the wetland 
area down to the spillway elevation of each Cell. 

• The stormwater remaining in the wetland Cells will be 
retained until the water elevation in Harbor Brook drops 
back to an elevation that allows flows to discharge from 
Cells 2 & 3. Once Cell 3 drains down to the normal water 
level (NWL), Cell 1 will resume dosing of Cell 2 which will 
discharge directly to Harbor Brook. The dosing of Cell 2 
will continue until Cell 1 volume is back down to normal 
water level(NWL) 

  
 . 
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