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1.0 Introduction 

 As part of the larger effort to develop and implement projects intended to 

promote stream channel stability and remediate existing erosion issues within select 

segments of tributaries to Conesus Lake, Barton & Loguidice (B&L) conducted 

geomorphic assessments of seven designated project reaches on five of the streams 

draining to the lake: Wilkins Creek (Phase I and II); Densmore Creek (Phase I); North 

Gully Stream (Phase I); North Macmillan Creek (Phase I); and Long Point Creek (Phase 

I and II). Objectives of the geomorphic assessments were to provide firsthand familiarity 

with the form, function and processes associated with each reach, identification of 

specific erosional areas and features consistent with channel instability, and a general 

evaluation of channel position within the drainage landscape.  

 Data collected during the course of each assessment included survey of cross-

sections and longitudinal profiles. This information is used to quantify channel form and 

to define hydraulics of the existing channel based upon its physical form. When coupled 

with pebble count and bar sampling data collected from each respective reach (which 

defines the existing sediment load), the data collected in this effort is used to evaluate 

sediment transport competency through each reach. Understanding the sediment 

is a key 

component to designing remediation solutions that address the root processes affecting 

accelerated erosion. Process-based remediation projects that address channel 

instability and erosion issues at the systemic scale provide greater benefit, increased 

longevity and reduced need for maintenance over time than more localized projects that 

frequently attempt to address erosion symptoms in a piecemeal fashion. 

 The contents of this report provide a discussion of the geomorphic processes 

behind the ongoing erosion issues within each designated project reach, as well as a 

description of the existing physical character of each of these stream system through a 

broader lens. Data collection results are provided, along with maps supporting the data 

collection efforts. Photographs of each reach are provided, along with a map indicating 

the location and directional orientation of each photograph.  
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2.0 Overview of the Project Area 

 Conesus Lake drains a basin of slightly more than 70 square miles. The drainage 

pattern of the basin is dominated by the Lake proper, which occupies approximately 5.3 

square miles. Topography surrounding the lake consists of a well-defined, low-gradient 

lake plain, which transitions outward and somewhat abruptly to an upland escarpment 

which generally surrounds the lake. The elevation of this escarpment, where the 

headwaters of the tributary streams feeding the lake are formed, varies in elevation from 

approximately 200 feet to more than 600 feet above the elevation of the lake. The 

geomorphic position of the project reaches in relationship to the transition in topographic 

relief that occurs between the steeper, higher elevation portions of the lake basin and 

the flatter lake plain contributes greatly to the existing condition of the project reaches, 

in terms of their physical characteristics, influencing processes, and degree of departure 

from the stable channel condition. 

 
Figure 1.  Reduction in channel slope from headwaters to mouth initiates changes in stream type 
(in terms of streambed and energy dissipation features) and a reduction in sediment transport 
energy. These changes are evidenced by an overall shift in channel process from erosional 
(degrading) to depositional (aggrading) as one proceeds downstream, along with an increase in 
channel sinuosity and lateral meander migration, and decrease in bed particle size. 
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 The entire study area is located within the extreme northern limits of the 

Southern New York Section of the Appalachian Plateau Physiographic Province. 

Topographic relief across the region is strongly influenced by dissection of the plateau 

by numerous streams and rivers. Glacial action has advanced this action quite 

extensively during episodic advances and retreats of ice sheets over the geologic past. 

Today, the Finger Lakes (including Conesus Lake) occupy the long, narrow, U-shaped 

glacial troughs that formed as the ice moved across the northern limit of the plateau.  
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3.0 Field Assessments and Results 

3.1 Wilkins Creek  Reach Description 

 The assessed reach of Wilkins Creek encompasses two distinct, adjacent 

stream segments being administered by the Livingston County Planning 

Department under Phase I (upstream reach) and Phase II (downstream reach) of 

the current Streambank Remediation Engineering project. The Phase I reach is 

located entirely within the Village of Livonia property, and extends approximately 

543 feet from the upstream limit downstream to the border with the Town of 

Livonia. The entire Phase I reach is located within Livonia Village Park.  

 Wilkins Creek within the Phase I reach is as a B4c-type channel an 

average channel (bankfull) width of 14.5 feet. Upstream of the park entrance 

road, the stream exhibits a well-defined riffle/pool sequence and stable bed and 

bank features. Areas of high erosion potential or evident erosion issues upstream 

of the park entrance road (~station 03+28) are limited to the right bank between 

stations ~0+80  01+15, where removal of riparian vegetation and active mowing 

up to the stream edge has allowed for rapid undercutting and slumping of the 

bank. Placement of large riprap along the toe of both banks up to the floodplain 

elevation has effectively prevented bank erosion through the remainder of the 

stream corridor upstream of the park entrance road. Riparian vegetation is well-

established along the entire left bank and portions of the right bank upstream of 

the tributary entering at station 01+37, dominated by such shrub species as 

dogwood, multiflora rose and honeysuckle. Downstream of the tributary, the 

riparian buffer is greatly depleted through the entire park area, with the exception 

of some trees and herbaceous vegetation that exists downstream of the park 

entrance road, primarily along the right bank. 

 Downstream of the park entrance the Wilkins Creek channel exhibits more 

pronounced signs of instability, primarily through the incised/entrenched nature of 

the channel and evidence of rapid erosion along both streambanks. Installation of 



Conesus Lake Streambank Remediation Project Geomorphic Assessment Report 

   
338.003.001/7.13 - 5 - Barton & Loguidice, P.C. 

a grouted riprap apron at the outlet of the culvert carrying the entrance road 

points to past scour control issues downstream of the culvert, which resulted in 

downcutting of the adjacent downstream segment. Although the scour issue 

immediately downstream of the culvert has been remediated by installation of the 

grouted rock apron, the streambanks downstream of the outlet remain 

excessively steep, poorly vegetated, and highly prone to frequent bank erosion. 

The incised and entrenched condition of the channel downstream of the culvert 

disconnects the stream from its floodplain, resulting in higher flow velocities when 

in flood and a greater bank erosion hazard. Delivery of sediment derived from 

extensive bed and bank erosion within this segment to the next downstream 

portion of Wilkins Creek (Phase II) has contributed greatly to the destabilization 

of that reach over time. 

Figure 2.  The Phase I (upstream) reach of Wilkins Creek exhibits good floodplain connectivity, 
well-armored streambanks, and little evidence of erosion problems. 

 Geomorphic assessment of the upper (Phase I) reach was conducted on 

December 5, 2012. Field assessment included photo documentation of existing 

site conditions, survey of longitudinal channel profile and cross sections, and 
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collection of pebble count data. Site photographs and results of data collection 

are included in Appendix A  Wilkins Creek (Phase I) Assessment Data  

Existing Conditions.  

 The Phase II reach of Wilkins Creek begins at the Town/Village of Livonia 

boundary (lower end of Livonia Village Park) and extends 1,825 feet downstream 

to the crossing of Pennemite Road. Due to the lack of landowner permission to 

access a portion of this reach at the time the assessment was conducted, 

fieldwork was limited to the first 875 feet of the Phase II reach, extending 

downstream from the Town/Village of Livonia boundary. Overall combined length 

of the Phase I and Phase II reaches of Wilkins Creek administered under this 

Streambank Remediation Engineering project is 2,368 feet. Geomorphic 

assessment was conducted through the uppermost 1,418 feet of the combined 

Phase I/II stream segment. Assessment of the Phase II reach is currently 

incomplete, pending permission from the landowner to access the remaining 950 

feet of the reach extending downstream to Pennemite Road. For the sake of 

continuity, survey stationing for the Phase II reach of Wilkins  Creek is continued 

from the stationing system established during geomorphic assessment of the 

Phase I reach immediately upstream (for example, the upstream limit of the 

Phase II reach begins at station 06+58 and extends downstream to station 

14+18). 
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Figure 3.  Convergent flow through the tortuous meanders found within the Phase II reach of 
Wilkins Creek leads to accelerated lateral channel migration and rapid erosion of the affected 
streambanks. 

 The principal stressor upon channel morphology through the Phase II 

reach of Wilkins Creek is the deposition of sediment derived from erosion of bed 

and banks through the adjacent upstream reach (specifically the portion of the 

stream immediately downstream of the park entrance road). The physical 

condition of the reach is typified by the presence of large depositional features 

within the active bankfull channel, and areas of localized convergent flow 

associated with highly-tortuous channel meanders. These meanders show 

evidence of rapid outward migration, as indicated by the deteriorating condition of 

the high, steep, poorly-vegetated and eroding streambanks associated with each. 

The degree of divergence from the stable condition is very high through this 

reach, as the increased sinuosity of the channel now promotes unchecked 

meander migration and subsequent high rates of bank erosion at the outside of 

meanders. The potential for this reach to recover naturally over time is extremely 

low, and would require substantial amounts of additional bank erosion until such 
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more stable, less sinuous pattern (planform). The potential to advance this 

process and reestablish a stable channel planform through this reach offers 

much potential as a restoration approach. Valley relief through the assessed 

length of the Phase II reach lends itself well to reconnection of extensive 

floodplains, which would aid very much in the success of a planform restoration 

project. 

 
Figure 4.  Convergent flow through meander pools is a typical aspect of stable channel process. 
The impact of convergent flow through meander pools becomes problematic when excessive bed 
scour and/or aggrading skews the stable channel form, heightening the degree of convergence 
through meander pools as channel sinuosity becomes more tortuous. 

 Geomorphic assessment of the Phase II reach of Wilkins Creek was 

conducted on December 5 & 6, 2012. Field assessment included photo 

documentation of existing site conditions, survey of longitudinal channel profile 

and cross sections, and collection of pebble count data. Site photographs and 

results of data collection are included in Appendix B  Wilkins Creek (Phase II) 

Assessment Data  Existing Conditions.  
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Figure 5.  Common processes involved in the dissection of channel meanders and formation of 
oxbows. 

3.2 Densmore Creek  Reach Description 

 The assessed reach of Densmore Creek (Phase I) extends a distance of 

749 feet along the northern edge of Cleary Road. The reach is located entirely 

within the Town of Livonia.  

 The physical character of this reach is typified by a high-gradient (slope~ 

3.3%), highly sinuous B4/F4b channel with a mean channel width of 21.4 feet. 

Lateral migration of the two primary meanders within this reach has resulted in 

accelerated erosion of the roadway bed, which lies immediately to the south of 

the stream course. The channel is moderately entrenched through the one-third 

of the reach. This segment is classified as a Rosgen-

a high width/depth ratio, high degree of entrenchment and a disconnected 

floodplain. The remaining two-thirds of the reach upstream still maintains 

effective connectivity with its floodplain, although the outside meander banks are 

high, steep, and in most instances are undercut. This condition attributes to the 

continued erosion of streambanks during high flow events. 
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Figure 6.  The project reach of Densmore Creek is typified by the widespread erosion of high and 
steep streambanks along the outside of meander bends, including encroachment upon the 
embankment supporting Cleary Road. 

 Based upon the results of the geomorphic assessment of this reach and 

observations on existing channel slope, planform, and associated sediment 

transport potential, it is likely that the existing channel is far too sinuous given the 

existing channel slope (~2.3%). Evaluation of the existing bed particle distribution 

(pebble count data) indicates that the relatively high sediment transport capacity 

of this reach is contributing to the rampant erosion of streambanks, particularly 

when coupled with the tortuous meanders and corresponding areas of 

convergent flow that accelerate lateral migration of the meander bends. A 

reduction in channel sinuosity, minimizing areas of concentrated convergent flow 

and coupled with reductions in the height and steepness of outside meander 

banks would potentially provide a viable restoration option for this impaired 

reach.  
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Figure 7.  As the ratio of bankfull width to depth increases, the channel cross-section broadens 
and flattens. This aggrading condition translates to a reduction in channel slope and subsequent 
reduction in velocity, bed shear and sediment transport capability, which in turn promotes an 
increase in channel sinuosity. The increase in sinuosity is expressed through accelerated lateral 
migration of the stream channel and erosion of streambanks. 

 Geomorphic assessment of the Phase I Reach of Densmore Creek was 

conducted on December 5, 2012. Field assessment included photo 

documentation of existing site conditions, survey of longitudinal channel profile 

and cross sections, and collection of pebble count data. Site photographs and 

results of data collection are included in Appendix C  Densmore Creek (Phase I) 

Assessment Data  Existing Conditions.  

3.3 North Gully Stream  Reach Description 

 The assessed reach of North Gully Stream (Phase I) begins at the 

upstream face of the East Lake Road bridge and extends upstream a distance of 

655 feet. The reach is located entirely within the Town of Livonia.  

 The physical character of this reach is typified by a moderate-gradient 

(slope = 2.0%) Rosgen C3-type channel with a mean channel width of 15.5 feet. 

The upper 100 feet of the channel is pinned against the northern wall of the 

valley, and in flood erodes the toe of a very high (>35 feet) and steep bank. 

Erosion at the toe of this bank continually destabilizes the face of the bank, which 
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is poorly vegetated and has been observed to fail with frequent regularity, 

contributing appreciable amounts of sediment to the stream system.  

 There is some evidence that suggests that in the past, the lower portion of 

this reach may have been relocated away from the northern valley wall to its 

current location. This work would have entailed creation of the tortuous 

meanders that now exist immediately upstream of the bridge at East Lake Road, 

as the stream course possibly was moved to the south to allow for construction of 

on older USGS maps).  

Figure 8.  Mass wasting of this high bank represents a significant sediment source within the 
upper portion of the North Gully project reach. 

 While the outside meander banks immediately upstream of the bridge 

have been armored with heavy rock and exhibit little in the way of visible erosion, 

significant lateral channel migration above this area is resulting in rapid bank 

erosion. Lateral migration of two substantial meanders through the middle half of 

the reach (stations ~02+70 through ~04+35) results in significant bank 
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undercutting and erosion. Continued streambank erosion in the vicinity of station 

02+70 poses an eventual risk to the integrity of the gravel driveway that 

Lake Road. Rapid erosion of the next downstream meander bend (in the vicinity 

of station 04+35) over time will threaten the safety of the residential property 

positioned to the north of the stream along East Lake Road. The accelerated rate 

of erosion and continually-deteriorating condition of these rapidly-eroding banks 

is complicated by the tortuous nature of the meanders through this middle portion 

of the reach, and the impact of concentrated convergent flow which occurs 

through these meanders when in flood. Given the flood velocity and 

corresponding erosion hazards through the lower portion of the reach, restoration 

of stable channel planform should be a primary component of any restoration 

approach to be considered for this reach. At a minimum, toe protection and 

reduction of bank angles through grading and revegetation of the currently 

eroding banks is recommended as a remediation approach. 

 Geomorphic assessment of the Phase I Reach of North Gully Stream was 

conducted on January 11, 2013. Field assessment included photo documentation 

of existing site conditions, survey of longitudinal channel profile and cross 

sections, and collection of pebble count data. Site photographs and results of 

data collection are included in Appendix D  North Gully Stream (Phase I) 

Assessment Data  Existing Conditions.  

3.4 North Macmillan Creek  Reach Description 

 The assessed reach of North Macmillan Creek (Phase I) begins at the 

downstream face of the East Lake Road bridge and extends downstream a 

distance of 2,670 feet (0.5 mile). This reach encompasses the entire Phase I 

project reach (which begins at station 02+70 of the longitudinal profile survey), 

and includes an additional 270 feet immediately upstream. This stream segment 

was included for the purpose of providing background mapping and baseline 

information regarding existing stream conditions, should any future 
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restoration/remediation work be extended upstream to include stream channel 

and/or bank work in the vicinity of the East Lake Road Bridge. The assessed 

reach is located entirely within the Town of Conesus.  

Figure 9.  The Phase I reach of North Macmillan Creek exhibits high rates of bank erosion 
associated with outside meander banks. 

 The physical character of this reach is typified by a low-gradient (slope = 

0.8%), Rosgen F4-type channel with a mean channel width of 30.0 feet. The 

assessed reach exhibits striking evidence of the impacts to channel form and 

function that result from the deposition of excessive amounts of sediment and 

debris delivered from high-transport reaches further upstream through the 

steeper portions of the watershed. The cumulative impact of these localized 

erosional areas likely scattered through the steeper, higher-transport upper 

reaches of North Macmillan Creek result in rampant aggrading of the project 

reach, which is positioned on the lower-gradient lake plain (as evidenced by the 

project reach bed slope of < 1.0%). Large-scale and widespread deposition of 

sediment through the assessed reach of North Macmillan Creek has resulted in a 

dramatic reduction in channel slope, an increase in width/depth ratio, and 
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increased lateral channel migration and subsequent accelerated erosion of 

streambanks. Observational evidence suggests that this reach is highly dynamic, 

in that changes in channel morphology occur regularly in response to high flow 

events. These changes are most often expressed by development of new, or 

extension of existing scour and depositional bed features and progressive 

erosion of streambanks, particularly along the outside of meanders where 

convergent flow is most concentrated when in flood.  

Figure 10.  Progressive lateral migration of meanders in the vicinity of Dacola Shores Road poses 
imminent risk to the roadway, nearby homes and other structural elements. 

 The extent to which channel morphology within the project reach has 

deviated from the stable channel form makes natural recovery of this reach, or 

even partial recovery with the assistance of localized bank protection measures, 

very unlikely over the long-term. Full-scale restoration of stable channel 

dimension, pattern, and planform would be required in order to provide any long-

term remediation. Given the extent to which this reach is impacted by the 

deposition of sediment delivered to it from erosional areas much further upstream 

in the watershed, it is recommended that this work not be undertaken until some 
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larger-scale project is initiated to address erosional areas further upstream that 

represent the root cause of the problem. Only after these causative upstream 

erosional areas are addressed can a long-term project aimed at remediating 

issues within the aggrading downstream (Phase I) reach be pursued with any 

reasonable expectation of long-term success. There are portions of the reach in 

the vicinity of stations 16+00 through 21+50 where multiple infrastructure 

elements (homes, sheds, utility poles, and a portion of Dacola Shores Road) are 

at significant risk due to the extent of bank erosion through this area. The 

potential for the existing channel meanders in this area to continue to migrate 

outward toward these structures is very high, and should be addressed by some 

type of short-term stabilization of this area while a more comprehensive, 

systemic-scale solution is pursued. Bank pins have been installed in this area, 

and are currently being utilized to monitor the rate of bank migration. 

 Geomorphic assessment of the Phase I Reach of North Macmillan Creek 

was conducted on January 9 & 10, 2013. Field assessment included photo 

documentation of existing site conditions, survey of longitudinal channel profile 

and cross sections, and collection of pebble count data. Site photographs and 

results of data collection are included in Appendix E  North Macmillan Creek 

(Phase I) Assessment Data  Existing Conditions.  

3.5 Long Point Creek  Reach Description 

 The assessed reach of Long Point Creek (Phase II) begins at the mouth of 

the stream at Conesus Lake and extends upstream a distance of 2,111 feet (0.4 

mile). This reach encompasses the entire Phase II project reach, which is located 

entirely within the Town of Geneseo.  

 Although administered for the purposes of this Streambank Remediation 

project as one entire reach, the conditions observed upstream and downstream 

of West Lake Road (which bisects the project reach near station 12+00) warrant 

separate discussions of each. The physical character of the upper Long Point 
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Creek reach extending 1,200 feet upstream of West Lake Road is typified by a 

moderate-gradient (slope= 2.1%) Rosgen F4-type channel with a mean channel 

width of 32.8 feet flowing through an undisturbed area of mature second-growth 

forest. This portion of the channel exhibits signs of progressive channel 

evolution, as evidenced through consecutive periods of downcutting, widening, 

aggrading, and lateral shifting.  

 
Figure 11.  A graphic representation of the stream channel evolution model, illustrating the 
natural progression of a stable "C"-type channel. Natural channel restoration provides a means to 

 the extensive bed and 
bank erosion that would otherwise occur if the channel were allowed to evolve on its own over a 
very long period of time.  

 This evolution process is being perpetuated by up-gradient erosion and 

transport and subsequent downstream aggrading as a result of extensive 

deposition of sediment delivered from upstream sources. The assessed reach 

upstream of West Lake Road (approximately 1,200 feet in length) is bound nearly 

its entire length on both sides by steep, poorly-vegetated and actively eroding 

banks ranging from 3 feet to nearly 30 feet in height. The laterally-confined 

streambed shows signs of continual sediment aggrading and a lack of sufficient 

transport capacity, as indicated by the formation of extensive side-channel 

deposition bars and subsequent undercutting of opposing streambanks. The 

middle portion of this upper reach is occupied by a highly- -shaped 

meander curve, which exhibits undercut banks and formation of well-established 

side-channel depositional bars (outside of those areas exposed to the highest 

shear when in flood). This reach acts both as an area of symptomatic channel 

instability (primarily due to its location in the transitional zone between high-

gradient escarpment and low-gradient lake plain) and as a source of sediment to 

adjacent downstream reaches and to Conesus Lake as a result of widespread 
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bank erosion occurring through the upper reach commensurate with the advance 

stages of channel evolution occurring there. A successful option for remediation 

-

to a position of greater channel stability (such as natural channel restoration), 

effectively eliminating the time and extensive amounts of bank erosion and 

sedimentation required for the channel evolution process to progress to that point 

on its own. 

Figure 12.  Much of the upper portion of Long Point Creek exhibits extensive lateral gravel bars 
and significant erosion of the opposing bank, perpetuated mainly through cutting of the bank toe 
as the channel migrates laterally. 

 Downstream of West Lake Road, the nature of Long Point Creek changes 

significantly. The entire lower reach of Long Point Creek from the road crossing 

downstream to the mouth (a distance of approximately 900 feet) has been 

substantially altered and modified over time by man. Direct perturbations to the 

channel include installation of a grouted rock sill to prevent bed scour at the 

outlet of the West Lake Road culvert, relocation and straightening of the channel, 

removal of the riparian buffer, and armoring of banks with various revetments 
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ranging from riprap and stacked stone to gravel-filled drums and timber retaining 

walls. These activities are linked to the construction of multiple residences, 

sheds, and other structures in close proximity to both streambanks, laterally 

confining the stream channel from the vicinity of station 15+25 downstream to the 

mouth. Lateral confinement of the channel in the way of buildings and other 

structures significantly limits the type and extent of remediation alternatives that 

can be pursued through this extreme lower reach of Long Point Creek. 

Figure 13.  The lower portion of Long Point Creek has been straightened and deepened, and is 
laterally confined by various constructed bank revetments intended to resist the natural process of 
the stream to regain stable meander geometry. Close proximity of homes and other structures to 
the edge of the stream greatly limit the opportunity to implement comprehensive stream 
stabilization measures through this reach. 

 Stable channel function is subsequently altered as a result of 

modifications to the stream channel and adjacent floodplain/overbank areas 

through this lower reach of Long Point Creek. Due in part to the drastically-

reduced channel gradient between the bridge crossing and the mouth at 

Conesus Lake (channel slope <1.0%), sediment transport through this reach is 

nearly nonexistent. As is common and natural to very low-gradient stream 
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reaches such as this, located just upstream of the mouth upon the relatively flat 

lake plain, this reach of Long Point Creek is prone to channel aggrading in 

response to the deposition of excessive amounts of sediment delivered from 

higher-transport reaches upstream through the watershed. Consequentially, the 

lateral migration of streambanks that occurs in response to channel aggrading 

presents a long-term challenge that will require continued maintenance and 

upkeep of the bank revetment measures currently in place. In areas where no 

bank revetment currently exists (such as in the vicinity of station 14+50), this 

process of lateral migration and bank erosion is evident along a portion of the left 

bank, where the stream is beginning to erode a portion of the bank that supports 

the gravel driveway that serves the buildings located along the north bank of the 

stream. 

 Geomorphic assessment of the Phase II Reach of Long Point Creek was 

conducted on October 11, 2012. Field assessment included photo documentation 

of existing site conditions, survey of longitudinal channel profile and cross 

sections, and collection of pebble count data. Site photographs and results of 

data collection are included in Appendix F  Long Point Creek (Phase II) 

Assessment Data  Existing Conditions.  
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Appendix B 
 

Wilkins Creek Reconnaissance Memo 
June 2015 

  



MEMORANDUM 

Memo to: Heather Ferrero, AICP 
Deputy Planning Director 
Livingston County Planning Department 
 

Date: June 1, 2015 

From: Shaun P. McAdams – Project Environmental Scientist  

 Barton & Loguidice, D.P.C. 

 

File:   338.003.001 

Subject: Initial Reconnaissance of Wilkins Creek reach downstream of East Lake Road 
(County Route 6) 

 

On Monday, April 6th I had the opportunity to investigate the portion of Wilkins Creek extending 
from the bridge at East Lake Rd. downstream to the culvert at Wilkins Tract Rd. a distance of 
approximately 1,020 feet. The purpose of this initial reconnaissance was threefold: 

1.) Evaluate the extent of streambank erosion along this reach, as well as provide a cursory 
evaluation of channel stability based upon visual observations; 

2.) Identify any existing conditions or evidence of past impacts contributing to streambank 
erosion and/or channel instability, or lending to the likelihood of continued deterioration 
of streambank conditions in the future, and; 

3.) Evaluate opportunities for effective erosion remediation or channel stabilization projects 
along this stream reach. 

In walking this reach, it was evident that the primary areas of bank erosion are found along the 
left (in this case south) bank where the stream is pinned against the toe of a relatively high 
embankment (~10-15 feet in height). Through the upper half of the reach, both streambanks are 
affected by erosion at the toe of slope, and subsequent steepening and slumping of the 
streambank occurs. Because the south bank is higher, the extent of streambank erosion is greater 
there. Just the same, the process of stream downcutting (degrading) affects the stability of both 
streambanks. This condition is exacerbated by lack of a substantial riparian buffer, particularly in 
the near bank area (Riparian Zone 1) along the right bank. Further downstream, where the stream 
exhibits a more appropriate sinuosity (likely more indicative of historic alignment) the stream is 
well-connected to its floodplain and streambank erosion is much less significant.  



Existing conditions along the upper half of this reach show some evidence of historic channel 
relocation and straightening. It appears the channel had previously been redirected from its 
original alignment to a new location pinned against the embankment to the south. In this 
location, the channel was likely straightened and dredged to reduce sinuosity and make the 
adjacent floodplain area to the north more suitable for agriculture (or later for development). 
Straightening of the channel has resulted in higher flood velocity and subsequent erosion of the 
high bank along the south side of the stream. Increased flood velocity promotes downcutting of 
the channel through this section, destabilizing both streambanks. 

Evidence of the likely relocation and channelization of this reach, and subsequent downcutting 
and incision of the channel, includes visible scour and channel degrading immediately 
downstream of the culvert under CR 6. In addition, local topography along this section of the 
stream reflects movement of the stream from a location now occupied by a residential lawn to its 
current location, with subsequent construction of a berm along the realigned portion or the 
stream (likely built of gravel and sediment side-cast from excavation of the new stream channel). 

Continued downcutting of the channel in this reach is also evidenced by the predominance of 
finer (smaller-grained) bed materials, which occurs due to the increased transport competence 
associated with this straightened and channelized stream segment. Because straightening and 
incision of the channel results in loss of floodplain connectivity and allows for increases in both 
flood velocity and stream power, the larger gravels and small cobbles observed within the more 
stable stream segments upstream and downstream are readily moved through this reach, leaving 
behind only finer sediments that are deposited as flood waters recede. Additionally, piles of 
cobbles and small boulders were observed along the stream, where they had evidently been 
removed from the stream by the landowner and stockpiled, or used as ornamental landscape 
elements. Because these large rocks provide flow resistance and grade control within the stream, 
their removal exacerbates the rate and extent to which the streambed is able to downcut when in 
flood. Again, as bed elevation is continually lowered, vertical stability of the streambanks is lost, 
making them more prone to failure, mass-wasting, and erosion.  

Quality of the riparian buffer is relatively poor through this reach. The landowner adjacent to the 
north bank of the stream appears to routinely maintain the vegetation along the edge of the creek, 
and so while scattered larger trees are available, there are large portions of streambank that lack 
substantial root mass. These areas are especially prone to accelerated bank erosion.  

Approximately 550 feet downstream of East Lake Road, the stream has formed an avulsion or 
“chute-cutoff” by partially abandoning the more sinuous primary channel during high flows, 
cutting straight across the toe of the high bank. The vicinity of this avulsion represents the most 
prominent area of streambank erosion along this reach. This feature is likely a consequence of 
the straightened and incised condition of the channel immediately upstream. Because flood flows 
are confined within the channel without adequate access to the adjacent floodplain, flow 
velocities are increased. This exudes a high degree of shear stress on the left bank at the entry of 



the meander, leading to failure of the bank in this location and formation of a ‘shortcut’ across 
the meander. 

Remediation Options 

The two factors contributing most to erosion of streambanks through this reach are the 
straightened nature of the channel and the lack of adequate floodplain access along the 600 feet 
of stream channel immediately downstream of East Lake Road. Any sustainable approach to 
reducing the potential for bank erosion should, at the very least, provide for reconnection of the 
stream to its adjacent floodplain, even if a more stable sinuosity cannot be returned to the 
channel due to potential impacts to adjacent properties. Elimination of the incised condition of 
the channel, namely through lowering of the adjacent bank/floodplain elevation along the right 
(north) bank, would reduce bank height and bank angle, and would result in lowering of flood 
velocity. Erosion along the higher and steeper south bank could be reduced through construction 
of a floodplain bench with armored toe along the lower portion of that bank. In order to maintain 
stable channel cross-section geometry, construction of a bench would need to be accompanied 
with a lateral shift of the existing channel to the north. 

Any project undertaken through this reach should include measures to reduce or eliminate the 
incised condition. Simply armoring the banks in place would provide protection along the bank 
toe, but would not address further downcutting of the channel. Furthermore, addition of rock 
material to the channel would further reduce cross-sectional area, elevating flood velocity and 
contributing to consequential issues downstream of the treated reach. 

If agreement could be gained from landowners along this reach, namely the property along the 
north bank, a restoration approach that returned a more sinuous plan form to the channel would 
provide great benefit in reducing the erosion potential and the associated impact to downstream 
properties. Increasing sinuosity, along with restoring floodplain connectivity and establishing a 
healthy riparian buffer, would sufficiently reduce bank erosion hazard (a measure of 
susceptibility to erosion), prevent further channel downcutting (which leads to loss of vertical 
stability along the streambanks), and reduce flood velocity through this reach. This combined 
approach would offer the most effective and sustainable means to limiting erosion and improving 
the function and character of this stream reach. 

 

 

 

 

 



 

Figure 1. View upstream from East Lake Road, depicting stable channel cross-section, adequately-sized bed material, well-
connected and vegetated floodplain (riparian buffer) and minimal bank erosion. 

 

Figure 2. View facing downstream just below the East Lake Rd. Bridge. Retaining wall construction and filling of floodplain 
leads to channel confinement and increased flood velocity, contributing to erosion of the right bank immediately 
downstream. 



 

Figure 3. Bank erosion evident immediately downstream of the rock retaining wall, exacerbated by increased velocity and 
lack of floodplain access. 

 

Figure 4. View facing downstream along right (north) bank (stream is located to the left of the photo). The higher ground in 
the center is likely the result of a berm constructed when the stream was relocated from the lower area to the right to its 
present position. 



 

Figure 5. View facing upstream of the avulsion, or "chute-cutoff" across the first meander downstream of the straightened 
segment. High velocity flows from the steepened and confined channel upstream led to failure of the left bank at the head of 
this meander, leading to a split from the primary channel (which flows from left to right under the fallen log in the 
foreground of this photo). 

 

Figure 6. Despite the absence of a riparian buffer, the lower portion of the reach immediately above the culvert on Wilkins 
Tract Road shows minimal bank erosion, due to a well connected floodplain and stable planform (sinuosity). 
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 Drawings and 

Photographs 
  



PHOTO LOCATIONS























































   
338.008.001/12.18  Barton & Loguidice, D.P.C. 

Appendix E 
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Potential Project Photograph Log 
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Wilkins Creek Inspection Between the  
Lake and Pennemite Road Photograph Log 
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Wilkins Creek Inspection Behind  
Livonia Fire Department Photograph Log 
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Peak Elev=821.37'

162.0" x 68.4"
Box Culvert

n=0.012
L=23.8'

S=0.0055 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 29P: E. Lake Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,393.060 ac
Peak Elev=834.58'

168.0" x 84.0"
Box Culvert

n=0.040
L=33.8'

S=0.0272 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Link 30L: Conesus Lake
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,422.840 ac



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 1S: DA1
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
2yr Rainfall=2.14"

Runoff Area=114.560 ac
Runoff Volume=1.878 af

Runoff Depth=0.20"
Flow Length=4,331'

Slope=0.0291 '/'
Tc=89.3 min

CN=66



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 2S: DA2
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
2yr Rainfall=2.14"

Runoff Area=97.620 ac
Runoff Volume=0.708 af

Runoff Depth=0.09"
Flow Length=3,557'

Slope=0.0276 '/'
Tc=91.4 min

CN=60



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 8S: DA3
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
2yr Rainfall=2.14"

Runoff Area=229.090 ac
Runoff Volume=2.962 af

Runoff Depth=0.16"
Flow Length=6,466'

Slope=0.0124 '/'
Tc=198.6 min

CN=64



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 12S: DA6
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
2yr Rainfall=2.14"

Runoff Area=385.700 ac
Runoff Volume=11.358 af

Runoff Depth=0.35"
Flow Length=5,619'

Slope=0.0295 '/'
Tc=93.0 min

CN=72



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 13S: DA7
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
2yr Rainfall=2.14"

Runoff Area=147.800 ac
Runoff Volume=3.310 af

Runoff Depth=0.27"
Flow Length=3,090'

Slope=0.0330 '/'
Tc=59.1 min

CN=69



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 15S: DA5 (Spring Creek)
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
2yr Rainfall=2.14"

Runoff Area=196.210 ac
Runoff Volume=5.293 af

Runoff Depth=0.32"
Flow Length=8,796'

Slope=0.0325 '/'
Tc=130.3 min

CN=71



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 20S: DA8
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
2yr Rainfall=2.14"

Runoff Area=106.980 ac
Runoff Volume=1.956 af

Runoff Depth=0.22"
Flow Length=3,977'

Slope=0.0337 '/'
Tc=75.5 min

CN=67



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 23S: DA9
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
2yr Rainfall=2.14"

Runoff Area=29.780 ac
Runoff Volume=1.505 af

Runoff Depth=0.61"
Flow Length=1,509'

Slope=0.0133 '/'
Tc=39.5 min

CN=79



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 31S: DA4
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
2yr Rainfall=2.14"

Runoff Area=115.100 ac
Runoff Volume=2.104 af

Runoff Depth=0.22"
Flow Length=4,488'

Slope=0.0330 '/'
Tc=84.0 min

CN=67



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 4R: Pasture
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=114.560 ac
Avg. Flow Depth=0.49'

Max Vel=3.10 fps
n=0.022

L=3,093.3'
S=0.0086 '/'

Capacity=79.70 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 6R: Ponds
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=212.180 ac
Avg. Flow Depth=0.47'

Max Vel=2.29 fps
n=0.040

L=5,359.7'
S=0.0154 '/'

Capacity=91.13 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 9R: School
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=441.270 ac
Avg. Flow Depth=0.51'

Max Vel=3.20 fps
n=0.035

L=1,818.8'
S=0.0232 '/'

Capacity=180.51 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 11R: Commercial
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=752.580 ac
Avg. Flow Depth=0.79'

Max Vel=4.60 fps
n=0.040

L=4,420.5'
S=0.0314 '/'

Capacity=533.06 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 17R: Park to Penn
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,138.280 ac
Avg. Flow Depth=1.77'

Max Vel=2.38 fps
n=0.080

L=1,824.8'
S=0.0153 '/'

Capacity=307.43 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 19R: E. Lake to Penn
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,286.080 ac
Avg. Flow Depth=1.39'

Max Vel=4.14 fps
n=0.040

L=2,145.5'
S=0.0138 '/'

Capacity=509.58 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 22R: Wilkins Tract to E. Lake
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,393.060 ac
Avg. Flow Depth=1.48'

Max Vel=3.72 fps
n=0.040

L=1,152.1'
S=0.0107 '/'

Capacity=496.64 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 22P: Park
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,138.280 ac
Peak Elev=895.34'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 23P: Cleary Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=114.560 ac
Peak Elev=1,193.44'

24.0"
Round Culvert

n=0.025
L=39.5'

S=0.0147 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 24P: Shelly Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=212.180 ac
Peak Elev=1,166.48'

24.0"
Round Culvert

n=0.025
L=40.4'

S=0.0176 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 25P: School
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=441.270 ac
Peak Elev=1,083.12'

36.0"
Round Culvert

n=0.013
L=159.3'

S=0.0193 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 26P: Commercial St.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=556.370 ac
Peak Elev=1,037.95'

36.0"
Round Culvert

n=0.012
L=128.1'

S=0.0361 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 27P: Pennimite Rd
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,286.080 ac
Peak Elev=865.62'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 28P: Wilkins Tract
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,422.840 ac
Peak Elev=821.83'

162.0" x 68.4"
Box Culvert

n=0.012
L=23.8'

S=0.0055 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 29P: E. Lake Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,393.060 ac
Peak Elev=834.98'

168.0" x 84.0"
Box Culvert

n=0.040
L=33.8'

S=0.0272 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Link 30L: Conesus Lake
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,422.840 ac



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 1S: DA1
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
10yr Rainfall=3.10"

Runoff Area=114.560 ac
Runoff Volume=5.663 af

Runoff Depth=0.59"
Flow Length=4,331'

Slope=0.0291 '/'
Tc=89.3 min

CN=66



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 2S: DA2
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
10yr Rainfall=3.10"

Runoff Area=97.620 ac
Runoff Volume=3.011 af

Runoff Depth=0.37"
Flow Length=3,557'

Slope=0.0276 '/'
Tc=91.4 min

CN=60



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 8S: DA3
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
10yr Rainfall=3.10"

Runoff Area=229.090 ac
Runoff Volume=9.798 af

Runoff Depth=0.51"
Flow Length=6,466'

Slope=0.0124 '/'
Tc=198.6 min

CN=64



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 12S: DA6
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
10yr Rainfall=3.10"

Runoff Area=385.700 ac
Runoff Volume=27.907 af

Runoff Depth=0.87"
Flow Length=5,619'

Slope=0.0295 '/'
Tc=93.0 min

CN=72



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 13S: DA7
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
10yr Rainfall=3.10"

Runoff Area=147.800 ac
Runoff Volume=8.917 af

Runoff Depth=0.72"
Flow Length=3,090'

Slope=0.0330 '/'
Tc=59.1 min

CN=69



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 15S: DA5 (Spring Creek)
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
10yr Rainfall=3.10"

Runoff Area=196.210 ac
Runoff Volume=13.385 af

Runoff Depth=0.82"
Flow Length=8,796'

Slope=0.0325 '/'
Tc=130.3 min

CN=71



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 20S: DA8
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
10yr Rainfall=3.10"

Runoff Area=106.980 ac
Runoff Volume=5.664 af

Runoff Depth=0.64"
Flow Length=3,977'

Slope=0.0337 '/'
Tc=75.5 min

CN=67



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 23S: DA9
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
10yr Rainfall=3.10"

Runoff Area=29.780 ac
Runoff Volume=3.132 af

Runoff Depth=1.26"
Flow Length=1,509'

Slope=0.0133 '/'
Tc=39.5 min

CN=79



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 31S: DA4
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
10yr Rainfall=3.10"

Runoff Area=115.100 ac
Runoff Volume=6.094 af

Runoff Depth=0.64"
Flow Length=4,488'

Slope=0.0330 '/'
Tc=84.0 min

CN=67



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 4R: Pasture
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=114.560 ac
Avg. Flow Depth=1.05'

Max Vel=4.65 fps
n=0.022

L=3,093.3'
S=0.0086 '/'

Capacity=79.70 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 6R: Ponds
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=212.180 ac
Avg. Flow Depth=1.11'

Max Vel=3.63 fps
n=0.040

L=5,359.7'
S=0.0154 '/'

Capacity=91.13 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 9R: School
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=441.270 ac
Avg. Flow Depth=1.07'

Max Vel=4.81 fps
n=0.035

L=1,818.8'
S=0.0232 '/'

Capacity=180.51 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 11R: Commercial
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=752.580 ac
Avg. Flow Depth=1.70'

Max Vel=6.94 fps
n=0.040

L=4,420.5'
S=0.0314 '/'

Capacity=533.06 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 17R: Park to Penn
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,138.280 ac
Avg. Flow Depth=3.03'

Max Vel=3.25 fps
n=0.080

L=1,824.8'
S=0.0153 '/'

Capacity=307.43 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 19R: E. Lake to Penn
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,286.080 ac
Avg. Flow Depth=2.48'

Max Vel=5.71 fps
n=0.040

L=2,145.5'
S=0.0138 '/'

Capacity=509.58 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 22R: Wilkins Tract to E. Lake
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,393.060 ac
Avg. Flow Depth=2.62'

Max Vel=5.12 fps
n=0.040

L=1,152.1'
S=0.0107 '/'

Capacity=496.64 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 22P: Park
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,138.280 ac
Peak Elev=897.29'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 23P: Cleary Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=114.560 ac
Peak Elev=1,196.27'

24.0"
Round Culvert

n=0.025
L=39.5'

S=0.0147 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 24P: Shelly Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=212.180 ac
Peak Elev=1,171.92'

24.0"
Round Culvert

n=0.025
L=40.4'

S=0.0176 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 25P: School
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=441.270 ac
Peak Elev=1,085.06'

36.0"
Round Culvert

n=0.013
L=159.3'

S=0.0193 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 26P: Commercial St.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=556.370 ac
Peak Elev=1,040.51'

36.0"
Round Culvert

n=0.012
L=128.1'

S=0.0361 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 27P: Pennimite Rd
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,286.080 ac
Peak Elev=867.06'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 28P: Wilkins Tract
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,422.840 ac
Peak Elev=823.57'

162.0" x 68.4"
Box Culvert

n=0.012
L=23.8'

S=0.0055 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 29P: E. Lake Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,393.060 ac
Peak Elev=836.54'

168.0" x 84.0"
Box Culvert

n=0.040
L=33.8'

S=0.0272 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Link 30L: Conesus Lake
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,422.840 ac



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 1S: DA1
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
25yr Rainfall=3.84"

Runoff Area=114.560 ac
Runoff Volume=9.467 af

Runoff Depth=0.99"
Flow Length=4,331'

Slope=0.0291 '/'
Tc=89.3 min

CN=66



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 2S: DA2
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
25yr Rainfall=3.84"

Runoff Area=97.620 ac
Runoff Volume=5.572 af

Runoff Depth=0.68"
Flow Length=3,557'

Slope=0.0276 '/'
Tc=91.4 min

CN=60



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 8S: DA3
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
25yr Rainfall=3.84"

Runoff Area=229.090 ac
Runoff Volume=16.873 af

Runoff Depth=0.88"
Flow Length=6,466'

Slope=0.0124 '/'
Tc=198.6 min

CN=64



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 12S: DA6
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
25yr Rainfall=3.84"

Runoff Area=385.700 ac
Runoff Volume=43.360 af

Runoff Depth=1.35"
Flow Length=5,619'

Slope=0.0295 '/'
Tc=93.0 min

CN=72



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 13S: DA7
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
25yr Rainfall=3.84"

Runoff Area=147.800 ac
Runoff Volume=14.334 af

Runoff Depth=1.16"
Flow Length=3,090'

Slope=0.0330 '/'
Tc=59.1 min

CN=69



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 15S: DA5 (Spring Creek)
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
25yr Rainfall=3.84"

Runoff Area=196.210 ac
Runoff Volume=21.024 af

Runoff Depth=1.29"
Flow Length=8,796'

Slope=0.0325 '/'
Tc=130.3 min

CN=71



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 20S: DA8
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
25yr Rainfall=3.84"

Runoff Area=106.980 ac
Runoff Volume=9.339 af

Runoff Depth=1.05"
Flow Length=3,977'

Slope=0.0337 '/'
Tc=75.5 min

CN=67



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 23S: DA9
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
25yr Rainfall=3.84"

Runoff Area=29.780 ac
Runoff Volume=4.552 af

Runoff Depth=1.83"
Flow Length=1,509'

Slope=0.0133 '/'
Tc=39.5 min

CN=79



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 31S: DA4
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
25yr Rainfall=3.84"

Runoff Area=115.100 ac
Runoff Volume=10.048 af

Runoff Depth=1.05"
Flow Length=4,488'

Slope=0.0330 '/'
Tc=84.0 min

CN=67



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 4R: Pasture
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=114.560 ac
Avg. Flow Depth=1.42'

Max Vel=5.48 fps
n=0.022

L=3,093.3'
S=0.0086 '/'

Capacity=79.70 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 6R: Ponds
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=212.180 ac
Avg. Flow Depth=1.55'

Max Vel=4.37 fps
n=0.040

L=5,359.7'
S=0.0154 '/'

Capacity=91.13 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 9R: School
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=441.270 ac
Avg. Flow Depth=1.43'

Max Vel=5.70 fps
n=0.035

L=1,818.8'
S=0.0232 '/'

Capacity=180.51 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 11R: Commercial
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=752.580 ac
Avg. Flow Depth=2.31'

Max Vel=8.20 fps
n=0.040

L=4,420.5'
S=0.0314 '/'

Capacity=533.06 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 17R: Park to Penn
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,138.280 ac
Avg. Flow Depth=3.84'

Max Vel=3.75 fps
n=0.080

L=1,824.8'
S=0.0153 '/'

Capacity=307.43 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 19R: E. Lake to Penn
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,286.080 ac
Avg. Flow Depth=3.20'

Max Vel=6.59 fps
n=0.040

L=2,145.5'
S=0.0138 '/'

Capacity=509.58 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 22R: Wilkins Tract to E. Lake
Hydrograph

Time  (hours)

F
lo

w
(c
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)

Inflow Area=1,393.060 ac
Avg. Flow Depth=3.36'

Max Vel=5.90 fps
n=0.040

L=1,152.1'
S=0.0107 '/'

Capacity=496.64 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 22P: Park
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,138.280 ac
Peak Elev=900.09'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 23P: Cleary Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=114.560 ac
Peak Elev=1,203.57'

24.0"
Round Culvert

n=0.025
L=39.5'

S=0.0147 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 24P: Shelly Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=212.180 ac
Peak Elev=1,188.52'

24.0"
Round Culvert

n=0.025
L=40.4'

S=0.0176 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 25P: School
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=441.270 ac
Peak Elev=1,089.41'

36.0"
Round Culvert

n=0.013
L=159.3'

S=0.0193 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 26P: Commercial St.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=556.370 ac
Peak Elev=1,047.02'

36.0"
Round Culvert

n=0.012
L=128.1'

S=0.0361 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 27P: Pennimite Rd
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,286.080 ac
Peak Elev=868.19'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 28P: Wilkins Tract
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,422.840 ac
Peak Elev=824.99'

162.0" x 68.4"
Box Culvert

n=0.012
L=23.8'

S=0.0055 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 29P: E. Lake Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,393.060 ac
Peak Elev=837.89'

168.0" x 84.0"
Box Culvert

n=0.040
L=33.8'

S=0.0272 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Link 30L: Conesus Lake
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,422.840 ac



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 1S: DA1
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
50yr Rainfall=4.51"

Runoff Area=114.560 ac
Runoff Volume=13.393 af

Runoff Depth=1.40"
Flow Length=4,331'

Slope=0.0291 '/'
Tc=89.3 min

CN=66



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 2S: DA2
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
50yr Rainfall=4.51"

Runoff Area=97.620 ac
Runoff Volume=8.340 af

Runoff Depth=1.03"
Flow Length=3,557'

Slope=0.0276 '/'
Tc=91.4 min

CN=60



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 8S: DA3
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
50yr Rainfall=4.51"

Runoff Area=229.090 ac
Runoff Volume=24.278 af

Runoff Depth=1.27"
Flow Length=6,466'

Slope=0.0124 '/'
Tc=198.6 min

CN=64



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 12S: DA6
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
50yr Rainfall=4.51"

Runoff Area=385.700 ac
Runoff Volume=58.747 af

Runoff Depth=1.83"
Flow Length=5,619'

Slope=0.0295 '/'
Tc=93.0 min

CN=72



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 13S: DA7
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
50yr Rainfall=4.51"

Runoff Area=147.800 ac
Runoff Volume=19.822 af

Runoff Depth=1.61"
Flow Length=3,090'

Slope=0.0330 '/'
Tc=59.1 min

CN=69



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 15S: DA5 (Spring Creek)
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
50yr Rainfall=4.51"

Runoff Area=196.210 ac
Runoff Volume=28.673 af

Runoff Depth=1.75"
Flow Length=8,796'

Slope=0.0325 '/'
Tc=130.3 min

CN=71



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 20S: DA8
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
50yr Rainfall=4.51"

Runoff Area=106.980 ac
Runoff Volume=13.108 af

Runoff Depth=1.47"
Flow Length=3,977'

Slope=0.0337 '/'
Tc=75.5 min

CN=67



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 23S: DA9
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
50yr Rainfall=4.51"

Runoff Area=29.780 ac
Runoff Volume=5.918 af

Runoff Depth=2.38"
Flow Length=1,509'

Slope=0.0133 '/'
Tc=39.5 min

CN=79



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 31S: DA4
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
50yr Rainfall=4.51"

Runoff Area=115.100 ac
Runoff Volume=14.103 af

Runoff Depth=1.47"
Flow Length=4,488'

Slope=0.0330 '/'
Tc=84.0 min

CN=67



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 4R: Pasture
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=114.560 ac
Avg. Flow Depth=1.71'

Max Vel=6.08 fps
n=0.022

L=3,093.3'
S=0.0086 '/'

Capacity=79.70 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 6R: Ponds
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=212.180 ac
Avg. Flow Depth=1.90'

Max Vel=4.92 fps
n=0.040

L=5,359.7'
S=0.0154 '/'

Capacity=91.13 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 9R: School
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=441.270 ac
Avg. Flow Depth=1.72'

Max Vel=6.35 fps
n=0.035

L=1,818.8'
S=0.0232 '/'

Capacity=180.51 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 11R: Commercial
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=752.580 ac
Avg. Flow Depth=2.81'

Max Vel=9.12 fps
n=0.040

L=4,420.5'
S=0.0314 '/'

Capacity=533.06 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 17R: Park to Penn
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,138.280 ac
Avg. Flow Depth=4.55'

Max Vel=4.10 fps
n=0.080

L=1,824.8'
S=0.0153 '/'

Capacity=307.43 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 19R: E. Lake to Penn
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,286.080 ac
Avg. Flow Depth=3.78'

Max Vel=7.26 fps
n=0.040

L=2,145.5'
S=0.0138 '/'

Capacity=509.58 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 22R: Wilkins Tract to E. Lake
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,393.060 ac
Avg. Flow Depth=3.95'

Max Vel=6.49 fps
n=0.040

L=1,152.1'
S=0.0107 '/'

Capacity=496.64 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 22P: Park
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,138.280 ac
Peak Elev=905.04'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 23P: Cleary Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=114.560 ac
Peak Elev=1,216.32'

24.0"
Round Culvert

n=0.025
L=39.5'

S=0.0147 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 24P: Shelly Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=212.180 ac
Peak Elev=1,219.86'

24.0"
Round Culvert

n=0.025
L=40.4'

S=0.0176 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 25P: School
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=441.270 ac
Peak Elev=1,097.43'

36.0"
Round Culvert

n=0.013
L=159.3'

S=0.0193 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 26P: Commercial St.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=556.370 ac
Peak Elev=1,059.16'

36.0"
Round Culvert

n=0.012
L=128.1'

S=0.0361 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 27P: Pennimite Rd
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,286.080 ac
Peak Elev=869.26'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 28P: Wilkins Tract
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,422.840 ac
Peak Elev=826.28'

162.0" x 68.4"
Box Culvert

n=0.012
L=23.8'

S=0.0055 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 29P: E. Lake Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,393.060 ac
Peak Elev=839.15'

168.0" x 84.0"
Box Culvert

n=0.040
L=33.8'

S=0.0272 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Link 30L: Conesus Lake
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,422.840 ac



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 1S: DA1
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
100yr Rainfall=5.30"

Runoff Area=114.560 ac
Runoff Volume=18.473 af

Runoff Depth=1.94"
Flow Length=4,331'

Slope=0.0291 '/'
Tc=89.3 min

CN=66



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 2S: DA2
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
100yr Rainfall=5.30"

Runoff Area=97.620 ac
Runoff Volume=12.038 af

Runoff Depth=1.48"
Flow Length=3,557'

Slope=0.0276 '/'
Tc=91.4 min

CN=60



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 8S: DA3
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
100yr Rainfall=5.30"

Runoff Area=229.090 ac
Runoff Volume=33.956 af

Runoff Depth=1.78"
Flow Length=6,466'

Slope=0.0124 '/'
Tc=198.6 min

CN=64



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 12S: DA6
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
100yr Rainfall=5.30"

Runoff Area=385.700 ac
Runoff Volume=78.148 af

Runoff Depth=2.43"
Flow Length=5,619'

Slope=0.0295 '/'
Tc=93.0 min

CN=72



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 13S: DA7
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
100yr Rainfall=5.30"

Runoff Area=147.800 ac
Runoff Volume=26.827 af

Runoff Depth=2.18"
Flow Length=3,090'

Slope=0.0330 '/'
Tc=59.1 min

CN=69



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 15S: DA5 (Spring Creek)
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
100yr Rainfall=5.30"

Runoff Area=196.210 ac
Runoff Volume=38.356 af

Runoff Depth=2.35"
Flow Length=8,796'

Slope=0.0325 '/'
Tc=130.3 min

CN=71



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 20S: DA8
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
100yr Rainfall=5.30"

Runoff Area=106.980 ac
Runoff Volume=17.963 af

Runoff Depth=2.01"
Flow Length=3,977'

Slope=0.0337 '/'
Tc=75.5 min

CN=67



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 23S: DA9
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
100yr Rainfall=5.30"

Runoff Area=29.780 ac
Runoff Volume=7.598 af

Runoff Depth=3.06"
Flow Length=1,509'

Slope=0.0133 '/'
Tc=39.5 min

CN=79



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 31S: DA4
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
100yr Rainfall=5.30"

Runoff Area=115.100 ac
Runoff Volume=19.327 af

Runoff Depth=2.01"
Flow Length=4,488'

Slope=0.0330 '/'
Tc=84.0 min

CN=67



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 4R: Pasture
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=114.560 ac
Avg. Flow Depth=2.02'

Max Vel=6.67 fps
n=0.022

L=3,093.3'
S=0.0086 '/'

Capacity=79.70 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 6R: Ponds
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=212.180 ac
Avg. Flow Depth=2.30'

Max Vel=5.40 fps
n=0.040

L=5,359.7'
S=0.0154 '/'

Capacity=91.13 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 9R: School
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=441.270 ac
Avg. Flow Depth=2.03'

Max Vel=7.00 fps
n=0.035

L=1,818.8'
S=0.0232 '/'

Capacity=180.51 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 11R: Commercial
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=752.580 ac
Avg. Flow Depth=3.33'

Max Vel=10.02 fps
n=0.040

L=4,420.5'
S=0.0314 '/'

Capacity=533.06 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 17R: Park to Penn
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,138.280 ac
Avg. Flow Depth=5.52'

Max Vel=4.36 fps
n=0.080

L=1,824.8'
S=0.0153 '/'

Capacity=307.43 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 19R: E. Lake to Penn
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,286.080 ac
Avg. Flow Depth=4.44'

Max Vel=7.89 fps
n=0.040

L=2,145.5'
S=0.0138 '/'

Capacity=509.58 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 22R: Wilkins Tract to E. Lake
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,393.060 ac
Avg. Flow Depth=4.65'

Max Vel=7.01 fps
n=0.040

L=1,152.1'
S=0.0107 '/'

Capacity=496.64 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 22P: Park
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,138.280 ac
Peak Elev=914.81'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 23P: Cleary Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=114.560 ac
Peak Elev=1,240.78'

24.0"
Round Culvert

n=0.025
L=39.5'

S=0.0147 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 24P: Shelly Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=212.180 ac
Peak Elev=1,283.37'

24.0"
Round Culvert

n=0.025
L=40.4'

S=0.0176 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 25P: School
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=441.270 ac
Peak Elev=1,113.60'

36.0"
Round Culvert

n=0.013
L=159.3'

S=0.0193 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 26P: Commercial St.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=556.370 ac
Peak Elev=1,083.46'

36.0"
Round Culvert

n=0.012
L=128.1'

S=0.0361 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 27P: Pennimite Rd
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,286.080 ac
Peak Elev=870.71'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 28P: Wilkins Tract
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,422.840 ac
Peak Elev=827.80'

162.0" x 68.4"
Box Culvert

n=0.012
L=23.8'

S=0.0055 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 29P: E. Lake Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,393.060 ac
Peak Elev=840.65'

168.0" x 84.0"
Box Culvert

n=0.040
L=33.8'

S=0.0272 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Link 30L: Conesus Lake
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,422.840 ac



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 1S: DA1
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
500yr Rainfall=7.72"

Runoff Area=114.560 ac
Runoff Volume=36.080 af

Runoff Depth=3.78"
Flow Length=4,331'

Slope=0.0291 '/'
Tc=89.3 min

CN=66



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 2S: DA2
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
500yr Rainfall=7.72"

Runoff Area=97.620 ac
Runoff Volume=25.421 af

Runoff Depth=3.12"
Flow Length=3,557'

Slope=0.0276 '/'
Tc=91.4 min

CN=60



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 8S: DA3
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
500yr Rainfall=7.72"

Runoff Area=229.090 ac
Runoff Volume=67.949 af

Runoff Depth=3.56"
Flow Length=6,466'

Slope=0.0124 '/'
Tc=198.6 min

CN=64



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 12S: DA6
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
500yr Rainfall=7.72"

Runoff Area=385.700 ac
Runoff Volume=143.019 af

Runoff Depth=4.45"
Flow Length=5,619'

Slope=0.0295 '/'
Tc=93.0 min

CN=72



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 13S: DA7
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
500yr Rainfall=7.72"

Runoff Area=147.800 ac
Runoff Volume=50.655 af

Runoff Depth=4.11"
Flow Length=3,090'

Slope=0.0330 '/'
Tc=59.1 min

CN=69



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 15S: DA5 (Spring Creek)
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
500yr Rainfall=7.72"

Runoff Area=196.210 ac
Runoff Volume=70.913 af

Runoff Depth=4.34"
Flow Length=8,796'

Slope=0.0325 '/'
Tc=130.3 min

CN=71



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 20S: DA8
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
500yr Rainfall=7.72"

Runoff Area=106.980 ac
Runoff Volume=34.680 af

Runoff Depth=3.89"
Flow Length=3,977'

Slope=0.0337 '/'
Tc=75.5 min

CN=67



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 23S: DA9
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
500yr Rainfall=7.72"

Runoff Area=29.780 ac
Runoff Volume=13.023 af

Runoff Depth=5.25"
Flow Length=1,509'

Slope=0.0133 '/'
Tc=39.5 min

CN=79



Wilkins Creek HydroCAD Model (ID 1517491)

Subcatchment 31S: DA4
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Type II 24-hr
500yr Rainfall=7.72"

Runoff Area=115.100 ac
Runoff Volume=37.312 af

Runoff Depth=3.89"
Flow Length=4,488'

Slope=0.0330 '/'
Tc=84.0 min

CN=67



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 4R: Pasture
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=114.560 ac
Avg. Flow Depth=2.98'

Max Vel=7.64 fps
n=0.022

L=3,093.3'
S=0.0086 '/'

Capacity=79.70 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 6R: Ponds
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=212.180 ac
Avg. Flow Depth=3.69'

Max Vel=6.07 fps
n=0.040

L=5,359.7'
S=0.0154 '/'

Capacity=91.13 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 9R: School
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=441.270 ac
Avg. Flow Depth=3.03'

Max Vel=8.05 fps
n=0.035

L=1,818.8'
S=0.0232 '/'

Capacity=180.51 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 11R: Commercial
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=752.580 ac
Avg. Flow Depth=4.68'

Max Vel=11.92 fps
n=0.040

L=4,420.5'
S=0.0314 '/'

Capacity=533.06 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 17R: Park to Penn
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,138.280 ac
Avg. Flow Depth=8.88'

Max Vel=4.72 fps
n=0.080

L=1,824.8'
S=0.0153 '/'

Capacity=307.43 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 19R: E. Lake to Penn
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,286.080 ac
Avg. Flow Depth=6.74'

Max Vel=8.85 fps
n=0.040

L=2,145.5'
S=0.0138 '/'

Capacity=509.58 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Reach 22R: Wilkins Tract to E. Lake
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,393.060 ac
Avg. Flow Depth=7.12'

Max Vel=7.79 fps
n=0.040

L=1,152.1'
S=0.0107 '/'

Capacity=496.64 cfs



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 22P: Park
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,138.280 ac
Peak Elev=976.12'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 23P: Cleary Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=114.560 ac
Peak Elev=1,394.69'

24.0"
Round Culvert

n=0.025
L=39.5'

S=0.0147 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 24P: Shelly Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=212.180 ac
Peak Elev=1,708.75'

24.0"
Round Culvert

n=0.025
L=40.4'

S=0.0176 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 25P: School
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=441.270 ac
Peak Elev=1,221.25'

36.0"
Round Culvert

n=0.013
L=159.3'

S=0.0193 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 26P: Commercial St.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=556.370 ac
Peak Elev=1,244.14'

36.0"
Round Culvert

n=0.012
L=128.1'

S=0.0361 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 27P: Pennimite Rd
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,286.080 ac
Peak Elev=877.78'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 28P: Wilkins Tract
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,422.840 ac
Peak Elev=835.96'

162.0" x 68.4"
Box Culvert

n=0.012
L=23.8'

S=0.0055 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Pond 29P: E. Lake Rd.
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,393.060 ac
Peak Elev=846.19'

168.0" x 84.0"
Box Culvert

n=0.040
L=33.8'

S=0.0272 '/'



Wilkins Creek HydroCAD Model (ID 1517491)

Link 30L: Conesus Lake
Hydrograph

Time  (hours)

F
lo

w
(c

fs
)

Inflow Area=1,422.840 ac
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StreamStats Reports 
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Livonia Zoning Map 
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Project Retrofit Matrix 
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Cost Benefit Analyses 
  











Gully and Streambank Pollutant Load Reduction

Gully: Step 1
Step 2
Step 3

Streambank: Step 1
Step 2
Step 3

1. Gully dimensions in the different watersheds
Watershed Gully Top

Width
(ft)

Bottom
Width

(ft)

Depth (ft) Length (ft) Years
to Form

BMP
Efficiency

(0-1)

Soil Textural Class Soil Dry
Weight
(ton/ft3)

Nutrient
Correction

Factor

Annual
Load
(ton)

Load
Reduction

(ton)

2. Impaired streambank dimensions in the different watersheds
Watershed Strm

Bank
Length

(ft)
Height

(ft)
Lateral Recession Rate

Range
(ft/yr)

Rate
(ft/yr)

BMP
Efficiency

(0-1)

Soil Textural Class Soil Dry
Weight
(ton/ft3)

Nutrient
Correction

Factor

Annual
Load
(ton)

Load
Reduction

(ton)

Close this sheet

Project 4-2

Proj. 4.2



Total Load

1. Total load by subwatershed(s)
Watershed N Load (no

BMP)
P Load (no

BMP)
BOD Load
(no BMP)

Sediment
Load (no

BMP)

N Reduction P Reduction BOD
Reduction

Sediment
Reduction

N Load
(with BMP)

P Load
(with BMP)

BOD (with
BMP)

Sediment
Load (with

BMP)

%N
Reduction

%P
Reduction

%BOD
Reduction

%Sed
Reduction

2. Total load by land uses (with BMP)
Sources N Load

(lb/yr)
P Load
(lb/yr)

BOD Load
(lb/yr)

Sediment
Load (t/yr)

Project 4-2



STEPL Input Sheet:

Step 1:
Step 2

Step 3
Step 4

Step 5 Step 6

Show optional input tables? FALSE

State County Weather Station

Rain correction factors
1. Input watershed land use area (ac) and precipitation (in)

Watershed Urban Cropland Pastureland Forest User Defined Feedlots
Feedlot Percent
Paved Total

Annual
Rainfall Rain Days

Avg.
Rain/Event

2. Input agricultural animals

Watershed Beef Cattle Dairy Cattle Swine (Hog) Sheep Horse Chicken Turkey Duck

# of months
manure
applied

3. Input septic system and illegal direct wastewater discharge data

Watershed
No. of Septic

Systems

Population
per Septic

System
Septic Failure

Rate, %

Wastewater
Direct

Discharge, #
of People

Direct
Discharge

Reduction, %

4. Modify the Universal Soil Loss Equation (USLE) parameters
Watershed

R K LS C P R K LS C P R K LS C P
Cropland Pastureland Forest

Treat all the subwatersheds as parts of a single watershed Groundwater load calculation

Project 4-1



Optional Data Input:
5. Select average soil hydrologic group (SHG), SHG A = highest infiltration and SHG D = lowest infiltration

Watershed SHG A SHG B SHG C SHG D SHG Selected Soil N conc.% Soil P conc.% Soil BOD
conc.%

6. Reference runoff curve number (may be modified) 6a. Detailed urban reference runoff curve number (may be modified)
SHG A B C D Urban\SHG A B C D

7. Nutrient concentration in runoff (mg/l)
Land use N P BOD
1. L-Cropland 1.9 0.3 4

7a. Nutrient concentration in shallow groundwater (mg/l) (may be modified)
2. M-Cropland 2.9 0.4 6.1 Landuse N P BOD

3. H-Cropland 4.4 0.5 9.2

4. Pastureland 4 0.3 13
5. Forest 0.2 0.1 0.5
6. User Defined 0 0 0

8. Input or modify urban land use distribution
Watershed Urban Area

(ac.)
Commercial

%
Industrial % Institutional

%
Transportatio

n %
Multi-Family

%
Single-Family % Urban-

Cultivated %
Vacant

(developed)
Open Space

%
Total % Area

9. Input irrigation area (ac) and irrigation amount (in)

Watershed
Total

Cropland (ac)

Cropland:
Acres

Irrigated

Water Depth
(in) per

Irrigation -
Before BMP

Water Depth
(in) per

Irrigation -
After BMP

Irrigation
Frequency

(#/Year)

Input Ends Here.

Project 4-1



Urban Runoff BMP and Pollutant Load Reduction

1. Urban pollutant concentration in runoff (mg/l)
Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space

2. Urban landuse distribution 2a. Effective BMP application area (ac)
Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space

3. Selected urban BMPs 3a. Percentage of BMP effective area (%)
Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space

4. Pollutant loads from urban in lb/year
Watershe
d

N P BOD TSS N P BOD TSS N P BOD TSS
Pre-BMP Load Load Reduction After BMP Load

Urban BMP Tool Close

Project 4-1



Total Load

1. Total load by subwatershed(s)
Watershed N Load (no

BMP)
P Load (no

BMP)
BOD Load
(no BMP)

Sediment
Load (no

BMP)

N Reduction P Reduction BOD
Reduction

Sediment
Reduction

N Load
(with BMP)

P Load
(with BMP)

BOD (with
BMP)

Sediment
Load (with

BMP)

%N
Reduction

%P
Reduction

%BOD
Reduction

%Sed
Reduction

2. Total load by land uses (with BMP)
Sources N Load

(lb/yr)
P Load
(lb/yr)

BOD Load
(lb/yr)

Sediment
Load (t/yr)

Project 4-1



Gully and Streambank Pollutant Load Reduction

Gully: Step 1
Step 2
Step 3

Streambank: Step 1
Step 2
Step 3

1. Gully dimensions in the different watersheds
Watershed Gully Top

Width
(ft)

Bottom
Width

(ft)

Depth (ft) Length (ft) Years
to Form

BMP
Efficiency

(0-1)

Soil Textural Class Soil Dry
Weight
(ton/ft3)

Nutrient
Correction

Factor

Annual
Load
(ton)

Load
Reduction

(ton)

2. Impaired streambank dimensions in the different watersheds
Watershed Strm Bank Length

(ft)
Height

(ft)
Lateral Recession Rate

Range
(ft/yr)

Rate
(ft/yr)

BMP
Efficiency

(0-1)

Soil Textural Class Soil Dry
Weight
(ton/ft3)

Nutrient
Correction

Factor

Annual
Load
(ton)

Load
Reduction

(ton)

Close this sheet

Project 9-1



Total Load

1. Total load by subwatershed(s)
Watershed N Load (no

BMP)
P Load (no

BMP)
BOD Load
(no BMP)

Sediment
Load (no

BMP)

N Reduction P Reduction BOD
Reduction

Sediment
Reduction

N Load
(with BMP)

P Load
(with BMP)

BOD (with
BMP)

Sediment
Load (with

BMP)

%N
Reduction

%P
Reduction

%BOD
Reduction

%Sed
Reduction

2. Total load by land uses (with BMP)
Sources N Load

(lb/yr)
P Load
(lb/yr)

BOD Load
(lb/yr)

Sediment
Load (t/yr)

Project 9-1



Gully and Streambank Pollutant Load Reduction

Gully: Step 1
Step 2
Step 3

Streambank: Step 1
Step 2
Step 3

1. Gully dimensions in the different watersheds
Watershed Gully Top

Width
(ft)

Bottom
Width

(ft)

Depth (ft) Length (ft) Years
to Form

BMP
Efficiency

(0-1)

Soil Textural Class Soil Dry
Weight
(ton/ft3)

Nutrient
Correction

Factor

Annual
Load
(ton)

Load
Reduction

(ton)

2. Impaired streambank dimensions in the different watersheds
Watershed Strm Bank Length

(ft)
Height

(ft)
Lateral Recession Rate

Range
(ft/yr)

Rate
(ft/yr)

BMP
Efficiency

(0-1)

Soil Textural Class Soil Dry
Weight
(ton/ft3)

Nutrient
Correction

Factor

Annual
Load
(ton)

Load
Reduction

(ton)

Close this sheet

Project 6-3



Total Load

1. Total load by subwatershed(s)
Watershed N Load (no

BMP)
P Load (no

BMP)
BOD Load
(no BMP)

Sediment
Load (no

BMP)

N Reduction P Reduction BOD
Reduction

Sediment
Reduction

N Load
(with BMP)

P Load
(with BMP)

BOD (with
BMP)

Sediment
Load (with

BMP)

%N
Reduction

%P
Reduction

%BOD
Reduction

%Sed
Reduction

2. Total load by land uses (with BMP)
Sources N Load

(lb/yr)
P Load
(lb/yr)

BOD Load
(lb/yr)

Sediment
Load (t/yr)

Project 6-3



STEPL Input Sheet:

Step 1:
Step 2

Step 3
Step 4

Step 5 Step 6

Show optional input tables? FALSE

State County Weather Station

Rain correction factors
1. Input watershed land use area (ac) and precipitation (in)

Watershed Urban Cropland Pastureland Forest User Defined Feedlots
Feedlot Percent
Paved Total

Annual
Rainfall Rain Days

Avg.
Rain/Event

2. Input agricultural animals

Watershed Beef Cattle Dairy Cattle Swine (Hog) Sheep Horse Chicken Turkey Duck

# of months
manure
applied

3. Input septic system and illegal direct wastewater discharge data

Watershed
No. of Septic

Systems

Population
per Septic

System
Septic Failure

Rate, %

Wastewater
Direct

Discharge, #
of People

Direct
Discharge

Reduction, %

4. Modify the Universal Soil Loss Equation (USLE) parameters
Watershed

R K LS C P R K LS C P R K LS C P
Cropland Pastureland Forest

Treat all the subwatersheds as parts of a single watershed Groundwater load calculation

Project 5-1



Optional Data Input:
5. Select average soil hydrologic group (SHG), SHG A = highest infiltration and SHG D = lowest infiltration

Watershed SHG A SHG B SHG C SHG D SHG Selected Soil N conc.% Soil P conc.% Soil BOD
conc.%

6. Reference runoff curve number (may be modified) 6a. Detailed urban reference runoff curve number (may be modified)
SHG A B C D Urban\SHG A B C D

7. Nutrient concentration in runoff (mg/l)
Land use N P BOD
1. L-Cropland 1.9 0.3 4

7a. Nutrient concentration in shallow groundwater (mg/l) (may be modified)
2. M-Cropland 2.9 0.4 6.1 Landuse N P BOD

3. H-Cropland 4.4 0.5 9.2

4. Pastureland 4 0.3 13
5. Forest 0.2 0.1 0.5
6. User Defined 0 0 0

8. Input or modify urban land use distribution
Watershed Urban Area

(ac.)
Commercial

%
Industrial % Institutional

%
Transportatio

n %
Multi-Family

%
Single-Family % Urban-

Cultivated %
Vacant

(developed)
Open Space

%
Total % Area

9. Input irrigation area (ac) and irrigation amount (in)

Watershed
Total

Cropland (ac)

Cropland:
Acres

Irrigated

Water Depth
(in) per

Irrigation -
Before BMP

Water Depth
(in) per

Irrigation -
After BMP

Irrigation
Frequency

(#/Year)

Input Ends Here.

Project 5-1



Urban Runoff BMP and Pollutant Load Reduction

1. Urban pollutant concentration in runoff (mg/l)
Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space

2. Urban landuse distribution 2a. Effective BMP application area (ac)
Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space

3. Selected urban BMPs 3a. Percentage of BMP effective area (%)
Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space

4. Pollutant loads from urban in lb/year
Watershe
d

N P BOD TSS N P BOD TSS N P BOD TSS
Pre-BMP Load Load Reduction After BMP Load

Urban BMP Too
Close

Project 5-1



Total Load

1. Total load by subwatershed(s)
Watershed N Load (no

BMP)
P Load (no

BMP)
BOD Load
(no BMP)

Sediment
Load (no

BMP)

N Reduction P Reduction BOD
Reduction

Sediment
Reduction

N Load
(with BMP)

P Load
(with BMP)

BOD (with
BMP)

Sediment
Load (with

BMP)

%N
Reduction

%P
Reduction

%BOD
Reduction

%Sed
Reduction

2. Total load by land uses (with BMP)
Sources N Load

(lb/yr)
P Load
(lb/yr)

BOD Load
(lb/yr)

Sediment
Load (t/yr)

Project 5-1



STEPL Input Sheet:

Step 1:
Step 2

Step 3
Step 4

Step 5 Step 6

Show optional input tables? FALSE

State County Weather Station

Rain correction factors
1. Input watershed land use area (ac) and precipitation (in)

Watershed Urban Cropland Pastureland Forest User Defined Feedlots
Feedlot Percent
Paved Total

Annual
Rainfall Rain Days

Avg.
Rain/Event

2. Input agricultural animals

Watershed Beef Cattle Dairy Cattle Swine (Hog) Sheep Horse Chicken Turkey Duck

# of months
manure
applied

3. Input septic system and illegal direct wastewater discharge data

Watershed
No. of Septic

Systems

Population
per Septic

System
Septic Failure

Rate, %

Wastewater
Direct

Discharge, #
of People

Direct
Discharge

Reduction, %

4. Modify the Universal Soil Loss Equation (USLE) parameters
Watershed

R K LS C P R K LS C P R K LS C P
Cropland Pastureland Forest

Treat all the subwatersheds as parts of a single watershed Groundwater load calculation

Project 2-1



Optional Data Input:
5. Select average soil hydrologic group (SHG), SHG A = highest infiltration and SHG D = lowest infiltration

Watershed SHG A SHG B SHG C SHG D SHG Selected Soil N conc.% Soil P conc.% Soil BOD
conc.%

6. Reference runoff curve number (may be modified) 6a. Detailed urban reference runoff curve number (may be modified)
SHG A B C D Urban\SHG A B C D

7. Nutrient concentration in runoff (mg/l)
Land use N P BOD
1. L-Cropland 1.9 0.3 4

7a. Nutrient concentration in shallow groundwater (mg/l) (may be modified)
2. M-Cropland 2.9 0.4 6.1 Landuse N P BOD

3. H-Cropland 4.4 0.5 9.2

4. Pastureland 4 0.3 13
5. Forest 0.2 0.1 0.5
6. User Defined 0 0 0

8. Input or modify urban land use distribution
Watershed Urban Area

(ac.)
Commercial

%
Industrial % Institutional

%
Transportatio

n %
Multi-Family

%
Single-Family % Urban-

Cultivated %
Vacant

(developed)
Open Space

%
Total % Area

9. Input irrigation area (ac) and irrigation amount (in)

Watershed
Total

Cropland (ac)

Cropland:
Acres

Irrigated

Water Depth
(in) per

Irrigation -
Before BMP

Water Depth
(in) per

Irrigation -
After BMP

Irrigation
Frequency

(#/Year)

Input Ends Here.

Project 2-1



Animal

1. Agricultural animals

Watershed Beef Cattle
Dairy
Cattle

Swine
(Hog) Sheep Horse Chicken Turkey Duck AEU # of months manure applied

Project2-1



Best Management Practice

1. BMPs and efficiencies for different pollutants on CROPLAND, ND=No Data
Watershed

2. BMPs and efficiencies for different pollutants on PASTURELAND, ND=No Data
Watershed

3. BMPs and efficiencies for different pollutants on FOREST, ND=No Data
Watershed

4. BMPs and efficiencies for different pollutants on USER DEFINED land use, ND=No Data
Watershed

5. BMPs and efficiencies for different pollutants on FEEDLOTS, ND=No Data
Watershed

6. BMPs and efficiencies for different pollutants on URBAN

Cropland

Pastureland

Forest

User Defined

Feedlots

Urban BMP Tool Gully and
Streambank Erosion

Project 2-1



Total Load

1. Total load by subwatershed(s)
Watershed N Load (no

BMP)
P Load (no

BMP)
BOD Load
(no BMP)

Sediment
Load (no

BMP)

N Reduction P Reduction BOD
Reduction

Sediment
Reduction

N Load
(with BMP)

P Load
(with BMP)

BOD (with
BMP)

Sediment
Load (with

BMP)

%N
Reduction

%P
Reduction

%BOD
Reduction

%Sed
Reduction

2. Total load by land uses (with BMP)
Sources N Load

(lb/yr)
P Load
(lb/yr)

BOD Load
(lb/yr)

Sediment
Load (t/yr)

Project 2-1



STEPL Input Sheet:

Step 1:
Step 2

Step 3
Step 4

Step 5 Step 6

Show optional input tables? FALSE

State County Weather Station

Rain correction factors
1. Input watershed land use area (ac) and precipitation (in)

Watershed Urban Cropland Pastureland Forest User Defined Feedlots
Feedlot Percent
Paved Total

Annual
Rainfall Rain Days

Avg.
Rain/Event

2. Input agricultural animals

Watershed Beef Cattle Dairy Cattle Swine (Hog) Sheep Horse Chicken Turkey Duck

# of months
manure
applied

3. Input septic system and illegal direct wastewater discharge data

Watershed
No. of Septic

Systems

Population
per Septic

System
Septic Failure

Rate, %

Wastewater
Direct

Discharge, #
of People

Direct
Discharge

Reduction, %

4. Modify the Universal Soil Loss Equation (USLE) parameters
Watershed

R K LS C P R K LS C P R K LS C P
Cropland Pastureland Forest

Treat all the subwatersheds as parts of a single watershed Groundwater load calculation

Project 6-1



Optional Data Input:
5. Select average soil hydrologic group (SHG), SHG A = highest infiltration and SHG D = lowest infiltration

Watershed SHG A SHG B SHG C SHG D SHG Selected Soil N conc.% Soil P conc.% Soil BOD
conc.%

6. Reference runoff curve number (may be modified) 6a. Detailed urban reference runoff curve number (may be modified)
SHG A B C D Urban\SHG A B C D

7. Nutrient concentration in runoff (mg/l)
Land use N P BOD
1. L-Cropland 1.9 0.3 4

7a. Nutrient concentration in shallow groundwater (mg/l) (may be modified)
2. M-Cropland 2.9 0.4 6.1 Landuse N P BOD

3. H-Cropland 4.4 0.5 9.2

4. Pastureland 4 0.3 13
5. Forest 0.2 0.1 0.5
6. User Defined 0 0 0

8. Input or modify urban land use distribution
Watershed Urban Area

(ac.)
Commercial

%
Industrial % Institutional

%
Transportatio

n %
Multi-Family

%
Single-Family % Urban-

Cultivated %
Vacant

(developed)
Open Space

%
Total % Area

9. Input irrigation area (ac) and irrigation amount (in)

Watershed
Total

Cropland (ac)

Cropland:
Acres

Irrigated

Water Depth
(in) per

Irrigation -
Before BMP

Water Depth
(in) per

Irrigation -
After BMP

Irrigation
Frequency

(#/Year)

Input Ends Here.

Project 6-1



Urban Runoff BMP and Pollutant Load Reduction

1. Urban pollutant concentration in runoff (mg/l)
Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space

2. Urban landuse distribution 2a. Effective BMP application area (ac)
Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space

3. Selected urban BMPs 3a. Percentage of BMP effective area (%)
Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space

4. Pollutant loads from urban in lb/year
Watershe
d

N P BOD TSS N P BOD TSS N P BOD TSS
Pre-BMP Load Load Reduction After BMP Load

Urban
Close

Project 6-1



Total Load

1. Total load by subwatershed(s)
Watershed N Load (no

BMP)
P Load (no

BMP)
BOD Load
(no BMP)

Sediment
Load (no

BMP)

N Reduction P Reduction BOD
Reduction

Sediment
Reduction

N Load
(with BMP)

P Load
(with BMP)

BOD (with
BMP)

Sediment
Load (with

BMP)

%N
Reduction

%P
Reduction

%BOD
Reduction

%Sed
Reduction

2. Total load by land uses (with BMP)
Sources N Load

(lb/yr)
P Load
(lb/yr)

BOD Load
(lb/yr)

Sediment
Load (t/yr)

Project 6-1



STEPL Input Sheet:

Step 1:
Step 2

Step 3
Step 4

Step 5 Step 6

Show optional input tables? FALSE

State County Weather Station

Rain correction factors
1. Input watershed land use area (ac) and precipitation (in)

Watershed Urban Cropland Pastureland Forest User Defined Feedlots
Feedlot Percent
Paved Total

Annual
Rainfall Rain Days

Avg.
Rain/Event

2. Input agricultural animals

Watershed Beef Cattle Dairy Cattle Swine (Hog) Sheep Horse Chicken Turkey Duck

# of months
manure
applied

3. Input septic system and illegal direct wastewater discharge data

Watershed
No. of Septic

Systems

Population
per Septic

System
Septic Failure

Rate, %

Wastewater
Direct

Discharge, #
of People

Direct
Discharge

Reduction, %

4. Modify the Universal Soil Loss Equation (USLE) parameters
Watershed

R K LS C P R K LS C P R K LS C P
Cropland Pastureland Forest

Treat all the subwatersheds as parts of a single watershed Groundwater load calculation
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Optional Data Input:
5. Select average soil hydrologic group (SHG), SHG A = highest infiltration and SHG D = lowest infiltration

Watershed SHG A SHG B SHG C SHG D SHG Selected Soil N conc.% Soil P conc.% Soil BOD
conc.%

6. Reference runoff curve number (may be modified) 6a. Detailed urban reference runoff curve number (may be modified)
SHG A B C D Urban\SHG A B C D

7. Nutrient concentration in runoff (mg/l)
Land use N P BOD
1. L-Cropland 1.9 0.3 4

7a. Nutrient concentration in shallow groundwater (mg/l) (may be modified)
2. M-Cropland 2.9 0.4 6.1 Landuse N P BOD

3. H-Cropland 4.4 0.5 9.2

4. Pastureland 4 0.3 13
5. Forest 0.2 0.1 0.5
6. User Defined 0 0 0

8. Input or modify urban land use distribution
Watershed Urban Area

(ac.)
Commercial

%
Industrial % Institutional

%
Transportatio

n %
Multi-Family

%
Single-Family % Urban-

Cultivated %
Vacant

(developed)
Open Space

%
Total % Area

9. Input irrigation area (ac) and irrigation amount (in)

Watershed
Total

Cropland (ac)

Cropland:
Acres

Irrigated

Water Depth
(in) per

Irrigation -
Before BMP

Water Depth
(in) per

Irrigation -
After BMP

Irrigation
Frequency

(#/Year)

Input Ends Here.
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Urban Runoff BMP and Pollutant Load Reduction

1. Urban pollutant concentration in runoff (mg/l)
Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space

2. Urban landuse distribution 2a. Effective BMP application area (ac)
Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space

3. Selected urban BMPs 3a. Percentage of BMP effective area (%)
Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space Landuse CommercialIndustrial InstitutionalTransportationMulti-FamilySingle-FamilyUrban-CultivatedVacant (developed)Open Space

4. Pollutant loads from urban in lb/year
Watershe
d

N P BOD TSS N P BOD TSS N P BOD TSS
Pre-BMP Load Load Reduction After BMP Load

Close
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Total Load

1. Total load by subwatershed(s)
Watershed N Load (no

BMP)
P Load (no

BMP)
BOD Load
(no BMP)

Sediment
Load (no

BMP)

N Reduction P Reduction BOD
Reduction

Sediment
Reduction

N Load
(with BMP)

P Load
(with BMP)

BOD (with
BMP)

Sediment
Load (with

BMP)

%N
Reduction

%P
Reduction

%BOD
Reduction

%Sed
Reduction

2. Total load by land uses (with BMP)
Sources N Load

(lb/yr)
P Load
(lb/yr)

BOD Load
(lb/yr)

Sediment
Load (t/yr)
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STEPL Input Sheet:

Step 1:
Step 2

Step 3
Step 4

Step 5 Step 6

Show optional input tables? FALSE

State County Weather Station

Rain correction factors
1. Input watershed land use area (ac) and precipitation (in)

Watershed Urban Cropland Pastureland Forest User Defined Feedlots
Feedlot Percent
Paved Total

Annual
Rainfall Rain Days

Avg.
Rain/Event

2. Input agricultural animals

Watershed Beef Cattle Dairy Cattle Swine (Hog) Sheep Horse Chicken Turkey Duck

# of months
manure
applied

3. Input septic system and illegal direct wastewater discharge data

Watershed
No. of Septic

Systems

Population
per Septic

System
Septic Failure

Rate, %

Wastewater
Direct

Discharge, #
of People

Direct
Discharge

Reduction, %

4. Modify the Universal Soil Loss Equation (USLE) parameters
Watershed

R K LS C P R K LS C P R K LS C P
Cropland Pastureland Forest

Treat all the subwatersheds as parts of a single watershed Groundwater load calculation
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Optional Data Input:
5. Select average soil hydrologic group (SHG), SHG A = highest infiltration and SHG D = lowest infiltration

Watershed SHG A SHG B SHG C SHG D SHG Selected Soil N conc.% Soil P conc.% Soil BOD
conc.%

6. Reference runoff curve number (may be modified) 6a. Detailed urban reference runoff curve number (may be modified)
SHG A B C D Urban\SHG A B C D

7. Nutrient concentration in runoff (mg/l)
Land use N P BOD
1. L-Cropland 1.9 0.3 4

7a. Nutrient concentration in shallow groundwater (mg/l) (may be modified)
2. M-Cropland 2.9 0.4 6.1 Landuse N P BOD

3. H-Cropland 4.4 0.5 9.2

4. Pastureland 4 0.3 13
5. Forest 0.2 0.1 0.5
6. User Defined 0 0 0

8. Input or modify urban land use distribution
Watershed Urban Area

(ac.)
Commercial

%
Industrial % Institutional

%
Transportatio

n %
Multi-Family

%
Single-Family % Urban-

Cultivated %
Vacant

(developed)
Open Space

%
Total % Area

9. Input irrigation area (ac) and irrigation amount (in)

Watershed
Total

Cropland (ac)

Cropland:
Acres

Irrigated

Water Depth
(in) per

Irrigation -
Before BMP

Water Depth
(in) per

Irrigation -
After BMP

Irrigation
Frequency

(#/Year)

Input Ends Here.
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Best Management Practice

1. BMPs and efficiencies for different pollutants on CROPLAND, ND=No Data
Watershed

2. BMPs and efficiencies for different pollutants on PASTURELAND, ND=No Data
Watershed

3. BMPs and efficiencies for different pollutants on FOREST, ND=No Data
Watershed

4. BMPs and efficiencies for different pollutants on USER DEFINED land use, ND=No Data
Watershed

5. BMPs and efficiencies for different pollutants on FEEDLOTS, ND=No Data
Watershed

6. BMPs and efficiencies for different pollutants on URBAN

Cropland

Pastureland

Forest

User Defined

Feedlots

Urban BMP Tool Gully and
Streambank Erosion
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Total Load

1. Total load by subwatershed(s)
Watershed N Load (no

BMP)
P Load (no

BMP)
BOD Load
(no BMP)

Sediment
Load (no

BMP)

N Reduction P Reduction BOD
Reduction

Sediment
Reduction

N Load
(with BMP)

P Load
(with BMP)

BOD (with
BMP)

Sediment
Load (with

BMP)

%N
Reduction

%P
Reduction

%BOD
Reduction

%Sed
Reduction

2. Total load by land uses (with BMP)
Sources N Load

(lb/yr)
P Load
(lb/yr)

BOD Load
(lb/yr)

Sediment
Load (t/yr)
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STEPL Input Sheet:

Step 1:
Step 2

Step 3
Step 4

Step 5 Step 6

Show optional input tables? FALSE

State County Weather Station

Rain correction factors
1. Input watershed land use area (ac) and precipitation (in)

Watershed Urban Cropland Pastureland Forest User Defined Feedlots
Feedlot Percent
Paved Total

Annual
Rainfall Rain Days

Avg.
Rain/Event

2. Input agricultural animals

Watershed Beef Cattle Dairy Cattle Swine (Hog) Sheep Horse Chicken Turkey Duck

# of months
manure
applied

3. Input septic system and illegal direct wastewater discharge data

Watershed
No. of Septic

Systems

Population
per Septic

System
Septic Failure

Rate, %

Wastewater
Direct

Discharge, #
of People

Direct
Discharge

Reduction, %

4. Modify the Universal Soil Loss Equation (USLE) parameters
Watershed

R K LS C P R K LS C P R K LS C P
Cropland Pastureland Forest

Treat all the subwatersheds as parts of a single watershed Groundwater load calculation
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Optional Data Input:
5. Select average soil hydrologic group (SHG), SHG A = highest infiltration and SHG D = lowest infiltration

Watershed SHG A SHG B SHG C SHG D SHG Selected Soil N conc.% Soil P conc.% Soil BOD
conc.%

6. Reference runoff curve number (may be modified) 6a. Detailed urban reference runoff curve number (may be modified)
SHG A B C D Urban\SHG A B C D

7. Nutrient concentration in runoff (mg/l)
Land use N P BOD
1. L-Cropland 1.9 0.3 4

7a. Nutrient concentration in shallow groundwater (mg/l) (may be modified)
2. M-Cropland 2.9 0.4 6.1 Landuse N P BOD

3. H-Cropland 4.4 0.5 9.2

4. Pastureland 4 0.3 13
5. Forest 0.2 0.1 0.5
6. User Defined 0 0 0

8. Input or modify urban land use distribution
Watershed Urban Area

(ac.)
Commercial

%
Industrial % Institutional

%
Transportatio

n %
Multi-Family

%
Single-Family % Urban-

Cultivated %
Vacant

(developed)
Open Space

%
Total % Area

9. Input irrigation area (ac) and irrigation amount (in)

Watershed
Total

Cropland (ac)

Cropland:
Acres

Irrigated

Water Depth
(in) per

Irrigation -
Before BMP

Water Depth
(in) per

Irrigation -
After BMP

Irrigation
Frequency

(#/Year)

Input Ends Here.
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Best Management Practice

1. BMPs and efficiencies for different pollutants on CROPLAND, ND=No Data
Watershed

2. BMPs and efficiencies for different pollutants on PASTURELAND, ND=No Data
Watershed

3. BMPs and efficiencies for different pollutants on FOREST, ND=No Data
Watershed

4. BMPs and efficiencies for different pollutants on USER DEFINED land use, ND=No Data
Watershed

5. BMPs and efficiencies for different pollutants on FEEDLOTS, ND=No Data
Watershed

6. BMPs and efficiencies for different pollutants on URBAN

Cropland

Pastureland

Forest

User Defined

Feedlots

Urban BMP Tool Gully and
Streambank Erosion

Project 6-2



Total Load

1. Total load by subwatershed(s)
Watershed N Load (no

BMP)
P Load (no

BMP)
BOD Load
(no BMP)

Sediment
Load (no

BMP)

N Reduction P Reduction BOD
Reduction

Sediment
Reduction

N Load
(with BMP)

P Load
(with BMP)

BOD (with
BMP)

Sediment
Load (with

BMP)

%N
Reduction

%P
Reduction

%BOD
Reduction

%Sed
Reduction

2. Total load by land uses (with BMP)
Sources N Load

(lb/yr)
P Load
(lb/yr)

BOD Load
(lb/yr)

Sediment
Load (t/yr)
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Tables 
 

Table 1 Soil Properties and Qualities Summary 

Table 2 Modeled Existing Conditions Peak Flows Summary Table 

Table 3 Pollutant Loading Results 

 



TABLE 1 - SOIL PROPERTIES AND QUALITIES SUMMARY



TABLE 1 - SOIL PROPERTIES AND QUALITIES SUMMARY (Continued)



TABLE 1 - SOIL PROPERTIES AND QUALITIES SUMMARY (Continued)



TABLE 1 - SOIL PROPERTIES AND QUALITIES SUMMARY (Continued)



  



TABLE 2 - MODELED EXISTING CONDITIONS PEAK FLOWS SUMMARY TABLE



  



TABLE 3 - POLLUTANT LOADING RESULTS



TABLE 3 - POLLUTANT LOADING RESULTS (Continued)



TABLE 3 - POLLUTANT LOADING RESULTS (Continued)



TABLE 3 - POLLUTANT LOADING RESULTS (Continued)



TABLE 3 - POLLUTANT LOADING RESULTS (Continued)



TABLE 3 - POLLUTANT LOADING RESULTS (Continued)



TABLE 3 - POLLUTANT LOADING RESULTS (Continued)



TABLE 3 - POLLUTANT LOADING RESULTS (Continued)



TABLE 3 - POLLUTANT LOADING RESULTS (Continued)


