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I.  INTRODUCTION 

 

EcoLogic, LLC (EcoLogic) was hired by Daigler Engineering, P.C. to conduct an assessment of 

the physical and biological characteristics of four stream systems related to the proposed expansion 

of the Carroll Landfill, Town of Carroll, Chautauqua County, NY.  The purpose of these 

assessments was to gather information to be used as the basis for the drainageway mitigation plan 

that would support expansion of the landfill.  The four stream systems evaluated consisted of 

approximately 3,040 ft of an intermittent drainageway on the property of the Carroll Landfill 

(identified as channels B through H in Figure 1), approximately 220 ft of Storehouse Run on the 

property of the Carroll Landfill (Figure 2), approximately 645 ft of Frews Run southeast of 

Frewsburg, NY (Figure 3), and approximately 1,050 ft of an unnamed intermittent stream near 

Kennedy, NY (Figure 4).  The intermittent drainageway on the property of the Carroll Landfill 

will be impacted by the planned expansion of the landfill.  The other three stream systems are 

potential sites to be improved as part of the mitigation plan addressing impacts to the intermittent 

drainageway.  The investigation described herein was aimed at characterizing each of these stream 

systems to determine their current ecological quality.  This information will be useful in 

determining the value of proposed mitigation efforts for this project. 

 

II.  METHODS 

 

The condition of the aquatic ecosystems of the stream systems evaluated was assessed using the 

Stream Visual Assessment Protocol Version 2 (SVAP2) of the U. S. Department of Agriculture 

Natural Resources Conservation Service (NRCS 2009).  This protocol presents a standardized 

means of qualitatively assessing the physical and biological condition of wadeable, permanent and 

intermittent streams using a suite of 16 measures or elements that are rated on a scale of zero (worst 

condition) to ten (best condition) and then averaged to arrive at a numerical score for the overall 

condition of the stream reach evaluated. 

 

The 16 elements of the SVAP2 are as follows. 

 

Element 1: Channel condition 

Element 2: Hydrologic alteration 



EcoLogic, LLC 2 

Element 3: Bank condition 

Elements 4 and 5: Riparian area quantity and quality 

Element 6: Canopy cover 

Element 7: Water appearance 

Element 8: Nutrient enrichment 

Element 9: Manure or human waste presence 

Element 10: Pools 

Element 11: Barriers to aquatic species movement 

Element 12: Fish habitat complexity 

Element 13: Aquatic invertebrate habitat  

Element 14: Aquatic invertebrate community 

Element 15: Riffle embeddedness 

Element 16: Salinity (if applicable)  

 

The first 15 elements listed were used to assess the overall condition of the reaches of stream 

evaluated.  Element 16, salinity, was not relevant to these strictly freshwater systems and was 

omitted from the analysis. 

 

The intermittent drainageway on the Carroll Landfill property and the unnamed stream near 

Kennedy, NY varied enough physically within their respective assessment reaches to justify 

dividing these sites into multiple reaches that were assessed individually.  The intermittent 

drainageway was divided into 12 reaches that were distinguished from one another by gradient, 

channel width, substrate composition, riparian zone/floodplain characteristics, and/or discharge.  

Channel H was divided into four reaches, channel B was divided into three reaches and channel D 

was divided into two reaches, numbered from downstream to upstream (Figure 1).  The unnamed 

stream near Kennedy, NY was similarly divided into two reaches (Figure 4). 

 

Each distinct stream reach, with the exceptions of reaches B2, B3, and E, was walked from 

downstream to upstream by a two-biologist crew experienced in stream habitat assessment.  

Reaches B2, B3, and E were not visited during the field effort but were evaluated based on 

photographs taken in mid-April 2016 and the similarities of these reaches to the other channels 

assessed during the field effort.  In cases where the upstream end of the stream ran dry, the stream 
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was evaluated to the point where there was no longer a defined wetted channel.  Each stream reach 

was evaluated using elements 1 through 15 of the SVAP2.  The two biologists conferred to arrive 

at a score for each element using the criteria described in the protocols.  Representative 

photographs of each reach were taken, and parts A through C of the SVAP2 Field Assessment 

form were completed for each reach evaluated.  This resulted in an overall score ranking the quality 

of each stream reach on a scale from 0-10 and an assessment of each stream based on the following 

scale. 

 

Over-all Score Stream Reach Condition 
1 to 2.9 Severely degraded 
3 to 4.9 Poor 
5 to 6.9 Fair 
7 to 8.9 Good 
9 to 10 Excellent 

 

III.  RESULTS 

 

The stream assessments were conducted over a two-day period on April 27-28, 2016.  The weather 

was sunny on April 27 and overcast on April 28.  The most recent rain in the area occurred on 

April 26 but totaled less than 0.25 inches.  All stream reaches were in low-flow condition (well 

below bank-full) during the assessments.  Fourteen stream reaches were assessed (Tables 1 and 2).  

Findings for each stream reach are discussed below.  Stream reaches are presented in downstream 

to upstream order. 

 

A. Intermittent Drainageway, Channel H1 

 

Channel H1 received an overall assessment of Good.  This reach of stream was approximately 

255 ft long with an average bankfull width of 10 ft.  This reach had a low-gradient, aggrading 

channel with deposition of sediment causing the channel to be shallow nearly throughout (Photos 1 

and 2).  Very few pools were present, and those that existed were shallow and without appreciable 

cover.  Fine sediment was abundant (comprising 30% of substrate), and riffle embeddedness was 

relatively high (poor).  As a result of these conditions, elements 1 (channel condition), 10 (pools), 

and 15 (riffle embeddedness) scored poorly (<5). 
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The riparian zone was relatively extensive, and there was little sign of hydrologic alteration, 

nutrient enrichment, or impact due to animal or human waste in the reach, resulting in high scores 

(>8) for all of these elements.  Fish and invertebrate habitat complexity was moderate (6-7), though 

no fish were observed and water depth was limiting for fish occupancy.  The aquatic invertebrate 

community was relatively diverse and was dominated by group I, pollution-sensitive taxa 

(particularly Plecoptera and Ephemeroptera), resulting in a score of 9 for element 14 (aquatic 

invertebrate community). 

 

B. Intermittent Drainageway, Channel H2 

 

Channel H2 received an overall assessment of Good.  This reach of stream was approximately 

406 ft long with an average bankfull width of 7 ft.  This reach had an incising channel of moderate 

gradient (Photos 3 and 4).  Much of this reach was shallow, riffle/run habitat with cobble, gravel, 

and boulder substrate.  Fine sediment was relatively abundant (25% of substrate), especially in 

areas of reduced current velocity.  Pools were uncommon, shallow, and had relatively little cover, 

resulting in a score of 4 for this element.  Although riparian area quantity was high (9), riparian 

area quality was low (4), due to the relative high abundance of invasive species, primarily Japanese 

honeysuckle (Lonicera japonica) and multi-flora rose (Rosa multiflora). 

 

The riparian zone was relatively extensive, and there was little sign of hydrologic alteration, 

nutrient enrichment, or impact due to animal or human waste in the reach, resulting in high scores 

(>8) for all of these elements.  Fish and invertebrate habitat complexity was relatively high (8-9), 

though no fish were observed and water depth was limiting for fish occupancy.  The aquatic 

invertebrate community was relatively diverse and was dominated by group I, pollution-sensitive 

taxa (particularly Plecoptera and Ephemeroptera), resulting in a score of 9 for the aquatic 

invertebrate community element. 

 

C. Intermittent Drainageway, Channel H3 

 

Channel H3 received an overall assessment of Fair.  This reach of stream was approximately 118 ft 

long with an average bankfull width of 3 ft.  This reach had an aggrading channel of low gradient 
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(Photo 5).  Much of this reach was extremely shallow.  Fine sediment was abundant (40% of 

substrate), resulting in high (poor) riffle embeddedness (score of 4).  Pools were uncommon, 

extremely shallow, and had relatively little cover, resulting in a score of only 3 (poor) for this 

element.  Although riparian area quantity was excellent (9), riparian area quality was poor (3), due 

to the dense growth of invasive species, primarily Japanese honeysuckle and multi-flora rose.  

There were also considerable amounts of dead trees and shrubs in the riparian zone indicating that 

the native plant community was compromised. 

 

The riparian zone was relatively extensive, and there was little sign of hydrologic alteration, 

nutrient enrichment, or impact due to animal or human waste in the reach, resulting in high scores 

(>8) for all of these elements.  Fish and invertebrate habitat complexity was fair (5-6), but no fish 

were observed and water depth was extremely limiting for fish occupancy.  The aquatic 

invertebrate community was relatively diverse and was dominated by group I, pollution-sensitive 

taxa (particularly Plecoptera and Ephemeroptera), resulting in a score of 9 for the aquatic 

invertebrate community element. 

 

D. Intermittent Drainageway, Channel H4 

 

Channel H4 received an overall assessment of Fair.  This reach of stream was approximately 228 ft 

long with an average bankfull width of 4 ft.  This reach had relatively stable channel condition, 

with areas of minor incision and moderate gradient (Photos 6 and 7).  Much of this reach was 

extremely shallow.  Fine sediment was relatively abundant (30% of substrate), resulting in high 

(poor) riffle embeddedness (score of 3).  Pools were uncommon, extremely shallow, and had 

relatively little cover, resulting in a score of only 3 for this element.  Although riparian area 

quantity was excellent (9), riparian area quality was only fair (score of 5), due to moderate 

abundance of invasive Japanese honeysuckle and multi-flora rose. 

 

The riparian zone was relatively extensive, and there was little or no sign of nutrient enrichment, 

or impact due to animal or human waste in the reach, resulting in high scores (>8) for all of three 

of these elements.  Invertebrate habitat and fish habitat complexity were poor (4) and fair (5), but 

no fish were observed and water depth was extremely limiting for fish occupancy.  The aquatic 

invertebrate community was relatively diverse, dominated by group I, pollution-sensitive taxa 
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(particularly Plecoptera and Ephemeroptera), but not especially abundant, resulting in a score of 8 

for the aquatic invertebrate community element. 

 

E. Intermittent Drainageway, Channel B1 

 

Channel B1 received an overall assessment of Fair.  This reach of stream was approximately 384 ft 

long with an average bankfull width of 3 ft.  This reach had an aggrading channel of low gradient 

(Photos 8 and 9).  Channel B1 was narrow and extremely shallow.  Pool habitat was absent.  Fish 

habitat complexity and invertebrate habitat complexity were poor, no fish were observed, and 

insufficient water depth precluded fish occupancy.  Fine sediment was relatively abundant (30% 

of substrate), resulting in high (poor) riffle embeddedness (score of 4). 

 

Riparian area quantity was excellent (9), but riparian area quality was only fair (score of 5) due to 

moderate abundance of invasive species and the compromised condition of the native vegetative 

community.  The riparian zone was relatively extensive, and there was no sign of impact due to 

animal or human waste in the reach, resulting in high scores (>8) for these two elements.  

Invertebrate habitat and fish habitat complexity were poor (scores of 4 and 3, respectively).  The 

aquatic invertebrate community was relatively diverse, dominated by group I, pollution-sensitive 

taxa but was not especially abundant and contained more facultative taxa than the downstream in 

Channel H.  

 

F. Intermittent Drainageway, Channel B2 

 

Channel B2 received an overall assessment of Fair.  This reach of stream was approximately 265 ft 

long with an average bankfull width of 2 ft.  This reach had an incising channel of moderate 

gradient (Photo 10).  Channel B2 was narrow and extremely shallow.  Pool habitat was absent.  

Fish habitat complexity and invertebrate habitat complexity were poor, no fish were observed, and 

insufficient water depth precluded fish occupancy.  Fine sediment was relatively abundant (30% 

of substrate), resulting in high (poor) riffle embeddedness (score of 4). 

 

Riparian area quantity was excellent (9), but riparian area quality was only fair (score of 6) due to 

moderate abundance of invasive species and the compromised condition of the native vegetative 
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community.  The riparian zone was relatively narrow but intact, and there was no sign of impact 

due to animal or human waste in the reach, resulting in high scores (>8) for these two elements.  

Invertebrate habitat and fish habitat complexity were poor (4) and severely degraded (2) due to a 

limited number of cover types.  The aquatic invertebrate community element was not included in 

the assessment of Channel B2 since this reach was not visited. 

 

G. Intermittent Drainageway, Channel B3 

 

Channel B3 received an overall assessment of Fair.  This reach of stream was approximately 260 ft 

long with an average bankfull width of 3 ft.  This reach had an incising channel of moderate to 

high gradient (Photos 11 and 12).  Channel B3 was narrow and extremely shallow.  Pool habitat 

was absent.  Fish habitat complexity and invertebrate habitat complexity were poor, no fish were 

observed, and insufficient water depth precluded fish occupancy.  Fine sediment was abundant 

(50% of substrate), resulting in high (poor) riffle embeddedness (score of 4).   

 

Riparian area quantity was good (score of 8), but riparian area quality was only fair (score of 5) 

due to moderate abundance of invasive species and the compromised condition of the native 

vegetative community.  The riparian zone was relatively narrow but intact, and there was no sign 

of impact due to animal or human waste in the reach, resulting in high scores (>8) for these two 

elements.  Invertebrate habitat and fish habitat complexity were poor (4) and severely degraded 

(2) due to a limited number of cover types.  The aquatic invertebrate community element was not 

included in the assessment of Channel B3 since this reach was not visited. 

 

H. Intermittent Drainageway, Channel C 

 

Channel C received an overall assessment of Poor.  This reach of stream was approximately 230 ft 

long with an average bankfull width of 8 ft.  The character of this channel varied distinctly 

upstream and downstream of a severe head cut (Photos 13-15).  Downstream of the head cut, the 

channel was incising, with active incision evident at the head cut.  Upstream of the head cut, the 

channel was an engineered, ditch-like, vegetated swale with isolated pockets of stagnant water 

supporting dense growth of shrubs and/or cattails (Typha sp.).  The channel downstream of the 
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head cut was wet and contained some pockets of surface water, but there was not continuous 

surface flow along the length of the channel. 

 

The aquatic invertebrate community element was not included in the assessment of Channel C due 

to the lack of continuous surface flow and related habitat that could be sampled for invertebrates.  

Five of the 14 elements assessed for Channel C received scores of 2 or less, indicating severely 

degraded conditions.  Six other elements received scores of 3 or 4, indicating poor conditions.  The 

only elements to score 7 or higher were riparian area quantity (7) and impact due to manure or 

human waste (10).  Fish habitat complexity was poor, no fish were observed, and water depth and 

periodicity of flow excluded fish from occupying Channel C.  Channel C appeared to be a highly 

intermittent stream that only flows after significant hydrologic events that result in water pooled 

in the upper portion of the reach spilling down slope toward Channel H, resulting in severe head-

cutting of the slope between Channel H and the upper portion of Channel C. 

 

I. Intermittent Drainageway, Channel D1 

 

Channel D1 received an overall assessment of Fair.  This reach of stream was approximately 180 ft 

long with an average bankfull width of 2 ft.  This reach had a relatively stable channel condition, 

with areas of minor incision and moderate gradient (Photo 16).  This reach was extremely shallow, 

with water depth less than 3 inches and typically less than 1 inch.  Hydrologic alteration was not 

evident, the riparian zone was relatively extensive, canopy cover was high, and there was little or 

no sign of nutrient enrichment or impact due to animal or human waste in the reach, resulting in 

high scores (>8) for all of these elements.  Water appearance was assessed only as fair (score of 5) 

since an oily sheen was seen on the water surface in one area of the reach. 

 

Fine sediment was the dominant substrate (75% of substrate), resulting in high (severely degraded) 

riffle embeddedness (score of 1).  Pools were absent and areas of slow flow were extremely 

shallow and had little cover, resulting in a score of only 1 for this element.  Invertebrate habitat 

and fish habitat complexity were severely degraded (scores of 2) due to the extreme shallowness 

of the stream and barriers to movement due to limited water depth. No fish were observed, and 

insufficient water depth precluded occupancy of Channel D1 by fish.  The aquatic invertebrate 
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community element was not included in the assessment of Channel D1 due to the lack of sufficient 

surface flow and related habitat that could be sampled for invertebrates. 

 

J. Intermittent Drainageway, Channel D2 

 

Channel D2 received an overall assessment of Fair.  This reach of stream was approximately 244 ft 

long with an average bankfull width of 3 ft.  Channel D2 was similar to Channel D1 but had a 

higher gradient and was slightly (approximately 1 ft) wider.  Channel D2 had a relatively stable 

channel condition, with areas of minor incision and moderate gradient (Photo 17).  This reach was 

extremely shallow, with water depth less than 2 inches and typically less than 1 inch.  Hydrologic 

alteration was not evident, canopy cover and water appearance were high, and there was little or 

no sign of nutrient enrichment or impact due to animal or human waste in the reach, resulting in 

high scores (>8) for all of these elements. 

 

Fine sediment was the dominant substrate (60% of substrate), resulting in high (poor) riffle 

embeddedness (score of 4).  Pools were absent and areas of slow flow were extremely shallow, 

resulting in a score of zero for this element.  Invertebrate habitat and fish habitat complexity were 

poor to severely degraded (scores of 4 and 2, respectively) due to the extreme shallowness of the 

stream and barriers to movement due to limited water depth. No fish were observed, and 

insufficient water depth precluded occupancy of Channel D2 by fish.  The aquatic invertebrate 

community element was not included in the assessment of Channel D2 due to the lack of sufficient 

surface flow and related habitat that could be sampled for invertebrates. 

 

K. Intermittent Drainageway, Channel E 

 

Channel E received an overall assessment of Fair.  Although this small reach (43 ft long) was not 

visited, given its elevation and close proximity Channel B1 and Channel D1, it was assumed it 

bore many of the same characteristics of these reaches.  Given the topographic gradient where this 

reach was located, it was assumed to 1) be of low gradient with an aggrading channel like that of 

Channel B1, 2) lack pool habitat, and 3) be narrow and extremely shallow like all of the channels 

found this far up the drainage.  Given physical similarity of Channel E to that of Channel D1, fish 

habitat complexity was scored as severely degraded (score of 2).  Invertebrate habitat quality was 
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assumed to be similar to that in Channel B1 and was scored as poor (4).  Given that this channel 

apparently has no surface-water connection to the nearby channels, it was assumed that Channel 

E contained no fish and had insufficient water depth for fish occupancy.  Fine sediment was 

presumed to be relatively abundant given the low gradient of the channel, resulting in high (poor) 

riffle embeddedness (score of 4). 

 

Riparian area quantity and quality were assumed similar to that of channel B1, being excellent 

(score of 9) and fair (score of 5), respectively.  The riparian zone was assumed to be intact, and no 

sign of impact due to nutrient enrichment or animal or human waste would be expected in the 

reach, resulting in high scores (>8) for these three elements.  The aquatic invertebrate community 

element was not included in the assessment of channel E since this reach was not visited. 

 

L. Intermittent Drainageway, Channel F 

 

Channel F received an overall assessment of Fair.  This reach of stream was approximately 189 ft 

long with an average bankfull width of 3 ft.  Channel F was nearly identical to Channel D2 and 

had a relatively stable channel condition, with areas of minor incision and moderate gradient 

(Photo 18).  This reach was extremely shallow, with water depth less than 2 inches and typically 

less than 1 inch.  Hydrologic alteration was not evident, canopy cover and water appearance were 

high, and there was little or no sign of nutrient enrichment or impact due to animal or human waste 

in the reach, resulting in high scores (>8) for all of these elements. 

 

Fine sediment was the dominant substrate (60% of substrate), resulting in high (poor) riffle 

embeddedness (score of 4).  Pools were absent and areas of slow flow were extremely shallow, 

resulting in a score of zero for this element.  Invertebrate habitat and fish habitat complexity were 

poor to severely degraded (scores of 4 and 2, respectively) due to the extreme shallowness of the 

stream and barriers to movement due to limited water depth. No fish were observed, and 

insufficient water depth precluded occupancy of Channel F by fish.  The aquatic invertebrate 

community element was not included in the assessment of Channel F due to the lack of sufficient 

surface flow and related habitat that could be sampled for invertebrates. 
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M. Intermittent Drainageway, Channel G 

 

Channel G received an overall assessment of Fair.  This reach of stream was approximately 235 ft 

long with an average bankfull width of 2 ft.  It had an actively incising channel of high gradient 

(Photos 19 and 20).  This reach was extremely shallow, with water depth less than 2 inches and 

typically less than 1 inch.  Hydrologic alteration was not evident, the riparian zone was relatively 

extensive, and there was little or no sign of nutrient enrichment or impact due to animal or human 

waste in the reach, resulting in high scores (>8) for all of these elements. 

 

Fine sediment was the dominant substrate (50% of substrate), resulting in high (poor) riffle 

embeddedness (score of 4).  Pools were absent and areas of slow flow were extremely shallow, 

resulting in a score of zero for this element.  Invertebrate habitat and fish habitat complexity were 

severely degraded (scores of 2) due to the extreme shallowness of the stream and barriers to 

movement due to limited water depth.  No fish were observed, and insufficient water depth 

precluded occupancy of Channel G by fish.  The aquatic invertebrate community element was not 

included in the assessment of Channel G due to the lack of sufficient surface flow and related 

habitat that could be sampled for invertebrates. 

 

N. Storehouse Run 

 

The assessed reach of Storehouse Run received an overall assessment of Fair.  This reach was 

approximately 220 ft long with an average bankfull width of 12 ft.  This reach had an aggrading 

channel with low gradient (Photos 21-23).  Much of this reach was shallow pool with a few short, 

extremely shallow riffle areas near the top and bottom of the reach.  There was little sign of 

hydrologic alteration, nutrient enrichment, or impact due to animal or human waste in the reach, 

and water appearance was excellent, resulting in high scores (>8) for all of these elements.  There 

were no significant barriers to fish movement, and the aquatic invertebrate community was 

relatively diverse and dominated by group I, pollution-sensitive taxa (particularly Plecoptera and 

Ephemeroptera), resulting in a score of 9 for both of these elements as well. 

 

This reach scored poorly (score of 3 or 4) for channel condition due to excessive erosion, pools 

due to general lack of depth and cover, and riffle embeddedness due to abundant fine sediment in 
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riffle areas.  Severely degraded conditions (score of 2) were found for riparian area quality and 

quantity due to the presence of a house and lawn along the east bank and severe sloughing and 

collapsing of a large bluff along the west bank (Photos 23 and 24).  The natural plant community 

was significantly compromised by the presence of invasive or ornamental species, a general lack 

of tree and shrub cover in what was naturally a wooded riparian zone, and the severe sloughing of 

the bank along the west shore that resulted in large tress sliding into the stream and denuding of 

the stream bank.  The presence of a house and lawn within the riparian zone and a concrete pad 

along the east bank’s edge added to the degraded nature of the riparian zone. 

 

O. Frews Run 

 

The assessed reach of Frews Run received an overall assessment of Poor.  This reach was 

approximately 645 ft long with an average bankfull width of 45 ft.  This reach had an incising 

channel with low to moderate gradient and consisted almost entirely of riffle and run habitat 

(Photos 25-27).  There was little sign of nutrient enrichment or impact due to animal or human 

waste, water appearance was excellent, and there were no significant barriers to fish movement, 

resulting in high scores (>8) for all of these elements.  The aquatic invertebrate community was 

relatively diverse and dominated by group I, pollution-sensitive taxa (particularly Plecoptera and 

Ephemeroptera), but abundance was somewhat low, resulting in a score of 8 for this element. 

 

Channel condition and bank condition were severely degraded (scores of 0 and 1, respectively) 

due to extensive and severe bank erosion and failure (Photos 26 and 28).  Riparian area quantity, 

riparian area quality, and canopy cover were also severely degraded (scores of 1, 1, and 0) due to 

past alterations of the stream channel from bridge reconstruction upstream and subsequent high-

flow events and reconfiguration of the channel and riparian zone by heavy equipment (Photos 29, 

30).  With the exception of one small pool, this reach lacked pool habitat (score of 2), and fish 

habitat complexity and aquatic invertebrate habitat scored poorly (scores of 3 and 4) due to a lack 

of diverse cover types. 

 

This reach of Frews Run is physically highly degraded.  There is evidence of massive bank erosion, 

bank failure, and channel instability throughout the reach, and the riparian zone is highly 

dysfunctional from the perspective of providing a buffer between upland activities and processes 
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and the stream itself.  The riparian zone also provides no shading or significant allochthonous 

inputs to the stream.  This reach was assessed as Poor, but physically it should be categorized as 

Severely Degraded.  The only reason it did not grade out as severely degraded is the high quality 

of the water itself due to a lack of evidence of nutrient enrichment, lack of barriers to movement 

of aquatic organisms, and the high water clarity.  Although these properties are highly desirable, 

the high element scores for these characteristics belie the overriding severity of the stream’s 

physical condition.  This reach of stream is extremely unstable, with a wandering channel, 

unconsolidated and shifting substrate, and a highly impaired riparian zone. 

 

P. Unnamed stream Reach 1 

 

Reach 1 of the unnamed stream near Kennedy, NY received an overall assessment of Good.  This 

reach of stream was approximately 760 ft long with an average bankfull width of 7 ft.  The 

character of this channel varied considerably, ranging from low to moderate gradient with evidence 

of past incising with some recovery in some areas, active erosion in others, and an aggrading 

channel elsewhere (Photos 31-33).  Much of this reach was extremely shallow.  Fine sediment was 

not abundant (10% of substrate) on the surface of the substrate but did fill interstitial spaces within 

riffles, resulting in high (poor) riffle embeddedness (score of 4).  Pools were moderately abundant 

but shallow with limited cover.  Riparian area quantity was high (9), and riparian area quality 

generally good, though there were areas where trees along the stream bank were being undermined 

and falling into the channel (Photo 34).  There was also evidence of past logging in the riparian 

zone close to the stream (Photo 35). 

 

There was little sign of hydrologic alteration, nutrient enrichment, or impact due to animal or 

human waste in the reach, resulting in high scores (>8) for all of these elements.  Fish and 

invertebrate habitat complexity was relatively high (scores of 7 and 8), though no fish were 

observed and insufficient water depth precluded fish occupancy.  The aquatic invertebrate 

community was relatively diverse and was dominated by group I, pollution-sensitive taxa 

(particularly Plecoptera and Ephemeroptera), but abundance was somewhat low, resulting in a 

score of 8 for this element. 
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Q. Unnamed stream Reach 2 

 

Reach 2 of the unnamed stream near Kennedy, NY received an overall assessment of Fair.  This 

reach of stream was approximately 480 ft long with an average bankfull width of 6 ft.  The 

character of Reach 2 was considerably different from that of Reach 1, with Reach 2 being very 

low gradient and lacking any rock substrate (Photos 36-38).  This reach was extremely shallow, 

with water depth typically less than 2 inches and occurring only as sheet flow is a couple of areas, 

including over an old logging or farm road approximately 60 ft from the downstream end of the 

reach (Photo 37).  Hydrologic alteration was not evident, riparian area quantity was high, and there 

was no evidence of impact due to animal or human waste in the reach, resulting in high scores (>8) 

for all three of these elements. 

 

Conversely, fine sediment comprised 100% of the substrate, resulting in a score of zero (severely 

degraded) for riffle embeddedness.  Pools were absent and areas of slow flow were extremely 

shallow, resulting in a score of 1 (severely degraded) for this element, and invertebrate habitat and 

fish habitat complexity were poor to severely degraded (scores of 3 and 0, respectively) due to the 

extreme shallowness of the stream, lack of coarse mineral substrates, and barriers to movement 

due to limited water depth.  No fish were observed, and insufficient water depth precluded 

occupancy of this reach by fish.  The aquatic invertebrate community element was not included in 

the assessment of Reach 2 due to the lack of sufficient surface flow and related habitat that could 

be sampled for invertebrates. 
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Figure 1.  Location of distinct drainageway channels  on the property of the Carroll Landfill, Town of
Carroll, Chautauqua County, NY.  Channels B through H were assessed using Stream Visual 
Assessment Protocol Version 2 on April 27, 2016.
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Figure 2. Reach of Storehouse Run in the vicinity of the Carroll Landfill, Town of Carroll, 

Chautauqua County, NY, evaluated using Stream Visual Assessment Protocol Version 2 
on April 28, 2016. 
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Figure 3. Reach of Frews Run in the vicinity of Frewsburg Chautauqua County, NY, evaluated 

using Stream Visual Assessment Protocol Version 2 on April 28, 2016. 

Reach of Frews Run 
assessed with SVAP2 
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Figure 4. Reaches 1 and 2 of the unnamed intermittent stream near Kennedy, NY, evaluated using 

Stream Visual Assessment Protocol Version 2 on April 28, 2016. 
 
 

Reach 2 

Reach 1 
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Table 1. Stream Visual Assessment Protocol scores and conditions for the individual channels of the intermittent drainageway on the 
property of the Carrol Landfill, Town of Carroll, Chautauqua County, NY, April 27, 2016. 

 

Element 
Channel 

H1 H2 H3 H4 B1 B2 B3 C D1 D2 E F G 

1. Channel Condition 4 6 4 8 6 8 4 0 8 8 8 8 3 

2. Hydrologic Alteration 9 9 9 8 9 9 9 3 9 9 9 9 9 

3. Bank Condition 7 6 6 8 8 8 4 3 7 7 8 7 4 

4. Riparian Area Quantity 9 9 9 9 9 9 8 7 9 7 9 7 9 

5. Riparian Area Quality 6 4 3 5 5 6 5 3 6 6 5 6 5 

6. Canopy Cover 9 7 5 7 8 8 7 3 9 9 9 9 7 

7. Water Appearance 6 6 6 8 8 9 9 2 5 9 -- 9 5 

8. Nutrient Enrichment 9 9 9 9 9 9 9 5 10 10 10 10 10 

9. Manure or Human Waste 10 10 10 10 10 10 10 10 10 10 10 10 10 

10. Pools 3 4 3 3 1 1 1 1 1 0 1 0 0 

11. Barriers to Movement 8 8 8 8 7 7 6 0 7 7 7 7 6 

12. Fish Habitat Complexity 7 8 5 5 3 2 2 3 2 2 2 2 2 
13. Aquatic Invertebrate 

Habitat 6 9 6 4 4 4 4 4 2 4 4 4 2 

14. Aquatic Invertebrate 
Community 9 9 9 8 8 -- -- -- -- -- -- -- -- 

15. Riffle Embeddedness 4 5 4 3 4 4 4 2 1 4 4 4 4 
A. Sum of all elements 

scored 106 109 96 103 99 102 90 46 86 92 86 92 76 

B. No. of elements scored 15 15 15 15 15 14 14 14 14 14 13 14 14 

Overall Score: A/B 7.1 7.3 6.4 6.9 6.6 6.7 5.9 3.3 6.1 6.6 6.6 6.6 5.4 

Overall Condition Good Good Fair Fair Fair Fair Fair Poor Fair Fair Fair Fair Fair 
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Table 2. Channel, riparian zone, and floodplain characteristics of the individual channels of the intermittent drainageway on the 
property of the Carrol Landfill, Town of Carroll, Chautauqua County, NY, April 27, 2016. 

Channel Length 
Assessed(ft) 

Bankfull 
Width (ft) 

Riparian Zone 
Width (ft) 

Floodplain 
Width (ft) 

Riparian Zone 
Cover (%) Substrate Composition (%) 

H1 255 10 120 120 Herbaceous (65), tree 
(25), shrub (10) 

Gravel (45), fine sed. (30), 
cobble (20), boulder (5) 

H2 406 7 75 75 Shrub (40), tree (30), 
herbaceous (30) 

Cobble (35), gravel (25), fine 
sed. (25), boulder (15) 

H3 118 3 45 45 Shrub (50), herbaceous 
(35), tree (15) 

Fine sediment (40), gravel 
(40), cobble (20) 

H4 228 4 40 40 Shrub (40), herbaceous 
(35), tree (25) 

Cobble (40), gravel (30), fine 
sediment (30) 

B1 384 3 60 60 Shrub (70), herbaceous 
(20), tree (10) 

Gravel (40), fine sediment 
(30), cobble (30) 

B2 265 2 15 15 Shrub (40), herbaceous 
(30), tree (20), bare (10) 

Cobble (40), gravel (30), fine 
sediment (30) 

B3 260 3 15 15 Herbaceous (35), shrub 
(30), tree (25), bare (10) 

Fine sediment (50), gravel 
(30), cobble (20) 

C 230 8 25 30a 
10a 

Herbaceous (55), shrub 
(40), tree (5) 

Gravel (50), cobble (35), fine 
sediment (15)b 

D1 180 2 20 20 Herbaceous (40), tree 
(30), shrub (20), bare (10) 

Fine sediment (75), gravel 
(20), cobble (5) 

D2 244 3 25 25 Shrub (40), herbaceous 
(30), tree (20), bare (10) 

Fine sediment (60), cobble 
(30), gravel (10) 

E 43 2 40 40 Shrub (70), herbaceous 
(20), tree (10) 

Fine sediment (50), gravel 
(35), cobble (15) 

F 189 3 25 25 Shrub (40), herbaceous 
(30), tree (20), bare (10) 

Fine sediment (60), cobble 
(30), gravel (10) 

G 235 2 15 15 Herbaceous (70), shrub 
(20), tree (10) 

Fine sediment (50), gravel 
(30), cobble (20) 

a - Mean floodplain width was 30 ft in downstream third of reach and 10 ft in upstream two-thirds. 
b - Values are for 72-ft of reach downstream of the area of head-cutting.  Upstream of the head cut is vegetated and lacks exposed mineral substrates. 
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Table 3. Stream Visual Assessment Protocol scores and conditions for the stream reaches of Storehouse Run, Frews Run, and the 
unnamed stream near Kennedy, NY, assessed on April 28, 2016. 

 

Element 
Stream Reach 

Storehouse Run Frews Run Unnamed stream 
Reach 1 

Unnamed stream 
Reach 2 

1. Channel Condition 4 0 4 7 

2. Hydrologic Alteration 9 7 9 9 

3. Bank Condition 3 1 6 8 

4. Riparian Area Quantity 2 1 9 9 

5. Riparian Area Quality 2 2 7 6 

6. Canopy Cover 5 0 7 5 

7. Water Appearance 9 9 9 6 

8. Nutrient Enrichment 9 9 9 7 

9. Manure or Human Waste 10 10 10 10 

10. Pools 4 2 7 1 

11. Barriers to Movement 9 10 7 7 

12. Fish Habitat Complexity 5 3 7 0 

13. Aquatic Invertebrate Habitat 8 4 8 3 

14. Aquatic Invertebrate Community 9 8 8 -- 

15. Riffle Embeddedness 3 7 4 0 

A. Sum of all elements scored 91 73 111 78 

B. No. of elements scored 15 15 15 14 

Overall Score: A/B 6.1 4.9 7.4 5.6 

Overall Condition Fair Poor Good Fair 
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Table 4. Channel, riparian zone, and floodplain characteristics for the stream reaches of Storehouse Run, Frews Run, and the 
unnamed stream near Kennedy, NY, assessed on April 28, 2016. 

 

Stream 
Reach 

Length 
Assessed 

(ft) 

Bankfull 
Width 

(ft) 

Riparian 
Zone 

Width (ft) 

Floodplain 
Width (ft) 

Riparian Zone Cover 
(%) 

Substrate Composition 
(%) 

GPS Coordinates 
(Downstream to 

Upstream)1 

Storehouse 
Run 220 12 60 60 Herbaceous (40), bare 

(30), tree (25), shrub (5) 

Gravel (50), fine 
sediment (20), cobble 

(15), boulder (5), 
sand (5), bedrock (5) 

N 42.0113/ W -79.0845 
N 42.0118/W -79.0845 

Frews Run 645 45 140 140 Herbaceous (45), bare 
(35), shrub (15), tree (5) 

Gravel (50), cobble (30), 
sand (15), boulder (5) 

N 42.0481/ W -79.0453 
N 42.0473/W -79.0433 

Unnamed 
stream 

Reach 1 
819 7 90 90 

Shrub (40), tree (30), 
herbaceous (20), bare 

(10) 

Gravel (35), cobble (30), 
boulder (15), fine 

sediment (10), sand (10) 

N 42.1947/ W -79.1532 
N 42.1961/W -79.1547 

Unnamed 
stream 

Reach 2 
225 6 60 60 Shrub (40), herbaceous 

(40), tree (20) Fine sediment (100) 
N 42.1961/W -79.1547 
N 42.1962/W -79.1553 

1 - GPS coordinates are in NAD 83 State Plane New York West. 
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Photo 1. Channel H1 approximately 100 ft from 

downstream end, looking downstream. 

 
Photo 3. Channel H2 looking upstream from the 

bottom of the reach. 

 
Photo 2. Channel H1 approximately 100 ft from 

downstream end, looking upstream. 

 
Photo 4. Channel H2 in upstream third of reach 

with dense riparian shrub growth. 
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Photo 5. Channel H3 looking downstream from the 

middle of the reach. 

 
Photo 7. Channel H4 looking upstream in upper 

one-third of the reach. 

 
Photo 6. Channel H4 looking downstream in lower 

one-third of the reach. 

 
Photo 8. Channel B1 near mid-reach looking 

upstream. 
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Photo 9. Area of aggrading channel in Channel B1 

looking downstream. 

 
Photo 11. Channel B3 near mid-reach, looking 

upstream. 

 
Photo 10. Channel B2 near its downstream end, 

looking upstream. 

 
Photo 12. Incised channel in Channel B3 near its 

upstream end, looking upstream. 
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Photo 13. Severe head cut located approximately 75 ft 

from the downstream end of Channel C. 

 
Photo 15. Ditch-like form of Channel C upstream 

of the head cut, looking downstream. 

 
Photo 14. Channel C downstream of head cut, 

looking downstream. 

 
Photo 16. Channel D1 looking upstream from the 

downstream end of the reach. 
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Photo 17. Channel D2 looking upstream from the 

downstream end of the reach. 

 
Photo 19. Channel G looking downstream from the 

middle of the reach. 

 
Photo 18. Channel F looking upstream from the 

downstream end of the reach. 

 
Photo 20. Channel G looking upstream from the 

middle of the reach. 
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Photo 21. Aggrading channel in the downstream end of assessed reach of Storehouse Run, looking 

downstream, April 28, 2016. 
 

 
 

Photo 22. Shallow pool and run habitat in mid-reach of assessed reach of Storehouse Run, looking 
upstream, April 28, 2016. 
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Photo 23. Aggrading channel and shallow pool and riffle habitat in the upstream end of assessed 

reach of Storehouse Run, looking downstream, April 28, 2016. 
 

 
 

Photo 24. Severely eroding bank on west shore in the downstream end of Storehouse Run, looking 
downstream, April 28, 2016. 
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Photo 25. Downstream end of assessed reach of Frews Run, looking upstream, April 28, 2016. 
 

 
 

Photo 26. Mid-section of assessed reach of Frews Run, looking upstream, April 28, 2016. 
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Photo 27. Upstream section of assessed reach of Frews Run, looking upstream, April 28, 2016. 
 

 
 

Photo 28. Severely eroding banks in the mid-section of the assessed reach of Frews Run, looking 
downstream, April 28, 2016. 
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Photo 29. Denuded riparian zone and high eroding bank along the left side of the assessed reach of 

Frews Run, looking downstream, April 28, 2016. 
 

 
 

Photo 30. Denuded riparian zone near the downstream end of the assessed reach of Frews Run, 
looking east, April 28, 2016. 
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Photo 31. Upstream section of Reach 1 of the unnamed stream near Kennedy, NY, looking 

upstream, April 28, 2016. 
 

 
 

Photo 32. Mid-reach of Reach 1 of the unnamed stream near Kennedy, NY, looking upstream, 
April 28, 2016. 
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Photo 33. Upstream section of Reach 1 of the unnamed stream near Kennedy, NY, looking 

upstream, April 28, 2016. 
 

 
 

Photo 34. Evidence of bank undermining and trees falling into the channel of Reach 1 of the 
unnamed stream near Kennedy, NY, looking upstream, April 28, 2016. 
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Photo 35. Evidence of riparian zone logging and degradation in Reach 1 of the unnamed stream 

near Kennedy, NY, looking upstream, April 28, 2016. 
 

 
 

Photo 36. Low-gradient, vegetated channel of Reach 2 of the unnamed stream near Kennedy, NY, 
looking upstream, April 28, 2016. 
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Photo 37. Old logging or farm road crossing in Reach 2 of the unnamed stream near Kennedy, NY, 

looking upstream, April 28, 2016. 
 

 
 

Photo 38. Low-gradient channel and densely vegetated riparian zone of Reach 2 of the unnamed 
stream near Kennedy, NY, looking upstream, April 28, 2016. 

 
 
 



 

 

 
 
 
 
 
 
 

APPENDIX E 
 

Compensatory Stream Mitigation Evaluation Worksheets  
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Memorandum 
 
Date:     June 8, 2016 
 
To:  File 
 
From:  Madeline Marsack 
 
RE:   28th Creek Rd Reach 1 Restoration Fact Sheet 
 
 

Design Elements 

The stream restoration project will be designed to reduce stream impairments by providing the 

following functions: 

• Reducing active erosion and bank failures; 

• Reducing stressed, dying, and falling plants; 

• Stabilization of eroding banks; and, 

• Enhancing diversity of riparian species. 

This reach ranged from low to moderate gradient with evidence of past incising and recovery in 

some areas, active erosion in others, and an aggrading channel elsewhere. The stream banks were 

nearly vertical in some areas with undermining trees that were falling into the channel. The 

following techniques will be applied to improve these conditions: 

• The steep, nearly vertical, failing stream banks will be graded/filled to achieve a slope of 

1.5H:1V or flatter. 
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• Brush mattress will be placed along the slope of the banks and held in place with 

hardwood stakes at two foot spacing. Brush mattress consists of dormant live branches 

that are bound together to create a mat used to protect against erosion. The brush mattress 

will then be backfilled with topsoil. 

• A live fascine bundle will be located on the bank, parallel to the stream in a dug out 

trench at the base of the brush mattress, held in place by hardwood stakes and live stakes. 

A live fascine bundle includes dormant cuttings or branches bound together with twine 

and placed in covered trenches. 

• Hand placed rock will be located in the undercut up to, and slightly extending past, the 

ordinary high water mark to prevent undermining of brush mattress and to protect the toe 

from erosion. 

• Along the shorter stream banks that are lacking woody vegetation and show evidence of 

bank failure, the live fascine bundles will be used along with hardwood stakes, live 

stakes, and a rock toe armoring. The banks must be excavated to a 2H:1V slope. 

• In the areas that have flat banks and are undercutting, joint staking and live stakes will 

provide erosion protection and stabilization. Joint staking contains live stakes planted 

within rock toe armoring. 

o Banks that have existing woody, rooted vegetation will be preserved and the rock 

will be placed in the undercut areas with live stakes planted in the joints. 

o Banks that do not have existing woody, rooted vegetation will be excavated to a 

2H:1V slope and the rock will be placed along that slope with live stakes planted 

in the joints. 

• Shade trees will be planted in the gap of the tree line to provide shade for the stream in 

that area. 

• Invasive species in the riparian area will be removed by pulling and digging them out. 

Personnel will be required to return to the site regularly to pull any sprouting invasive 

plants until they are gone. 
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Project Facts 

• Location: Downstream portion of unnamed stream near Kennedy, NY (EcoLogic) 

• Average bankfull width: 7 feet (EcoLogic) 

• Restoration length: 758 feet (EcoLogic) 

• Average floodplain width: 90 feet (EcoLogic) 

• Substrate composition: Gavel – 35%, Cobble – 30%, Boulder – 15%, Fine Sediment – 

10%, Sand – 10% (EcoLogic) 

• New York State Department of Environmental Conservation (NYSDEC) Class C stream 

which discharges into Twenty-eighth Creek, which is also Class C. 

Stream Mitigation Scoring Rationale 

Existing scores for Reach 1 of the 28th Creek Rd drainage way were determined by EcoLogic 

using Stream Visual Assessment Protocol Version 2. The following table includes existing 

scores for the seven elements described by USACE for classification as well as the proposed 

scores after restoration. All four proposals will result in the same score. 

Reach 1 
Element 

Existing Score  Proposed Score 

Channel Condition  4  7 
Bank Condition  6  9 
Riparian Area Quantity  9  9 
Riparian Area Quality  7  9 
Pools  7  7 
Fish Habitat Complexity  7  7 
Aquatic Invertebrate Habitat  8  8 
Average Score  6.9  8 
USACE Classification  Somewhat Impaired  Fully Functional 

The USACE Buffalo District Compensatory Stream Mitigation Evaluation Method was used to 

calculate the total channel restoration credits generated.  The Stream Mitigation worksheet is 

attached.   
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• Stream Type (0.3): This reach is an intermittent stream. 

• Priority Area (0.05): This reach is designated as a Class C stream by the NYSDEC and 

therefore qualifies as a tertiary area. 

• Existing Condition (0.05): Based on the Stream Visual Assessment Protocol (SVAP 2) 

scoring for Channel Condition, Bank Condition, Riparian Area Quantity and Quality, 

Pools, Fish Habitat Complexity and Aquatic Invertebrate Habitat, the average rating 

score is 6.9, qualifying the stream as being somewhat impaired. 

• Channel Condition (0.6): The existing score is 4 because much of the reach is extremely 

shallow and fine sediment was not abundant on the surface of the substrate but did fill 

interstitial spaces within riffles, resulting in high (poor) riffle embeddedness. There is 

also evidence of past incising with some recovery, active erosion, and aggrading channel. 

The proposed score is 7 because slopes will be stabilized and active erosion will be 

stopped. Stressed, dying, and failing plants will also be reduced. 

• Bank Condition (0.6): The existing score is 6 due to evidence of bank erosion and failure.  

The proposed score is 9; the restoration project will create stable banks protected by roots 

of natural vegetation, wood and rock.  There will be no excessive erosion or bank failures 

and no recreational or live stock access.   

• Riparian Area Quantity (0): No improvements will be made in this category due to a high 

existing score. 

• Riparian Area Quality (0.3): The existing score is 7 because this element is generally 

good, although there are invasive species present. The proposed score is 9 because the 

addition of live stake plantings will increase species diversity and invasive species will 

no longer be present. 

• Pools (0): No improvements will be made in this category due to a high existing score. 



 

 
 
Q:\Sealand\02-0104 Carroll Landfill\Wetland\Mitigation Plan\28th Creek Rd Reach 1 Restoration Fact Sheet 2.doc 
 - 5 - 
 

• Fish Habitat Complexity (0): No improvements will be made in this category due to a 

high existing score. 

• Aquatic Invertebrate Habitat (0): No improvements will be made in this category due to a 

high existing score. 

• Site Protection (0.2):  A third party conservation easement will be secured over the 

restored stream area to ensure the long-term protection, monitoring and maintenance. 

• Timing of Mitigation (0.15): The proposed stream restoration will occur prior to the 

stream impacts.   
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Memorandum 
 
Date:     June 8, 2016 
 
To:  File 
 
From:  Madeline Marsack 
 
RE:   28th Creek Rd Reach 2 Restoration Fact Sheet 
 
 

Design Elements 

The stream restoration project will be designed to reduce stream impairments by providing the 

following functions: 

• Addition of shallow pools; 

• Enhanced riparian area quality; 

• Enhanced fish and aquatic vertebrate habitat complexity; and 

• Bank and channel stabilization. 

This reach is very low gradient and is lacking any rock substrate. The channel is poorly defined 

in some sections with evidence of sediment deposition in extremely shallow sections.  Pools and 

riffles are absent and the only evidence of bank failure was located at the old logging road. The 

following techniques will be applied to improve these conditions: 

• The old logging road will be excavated and live stakes will be planted with natural fiber 

matting along the bank in that area. Sediment deposition caused by the old logging road 

will decrease; the live stakes and natural fiber matting will provide bank stabilization and 

















 

 

 

 

 

APPENDIX F 

Restrictive Deed Covenant 

 

 

 

 

 

 

 

 

 

 

 























 

 

 

 

 

APPENDIX G 

Deed of Conservation Easement 

 

 

 

 

 

 

 

 

 

 

 







































 

 

 

 

APPENDIX H 

Oil and Gas Lease and Amendment 

 

 

 

 

 

 

 

 

 

 

 

 

























 
 
 

Letter from: Earth Dimensions, Inc.  
Scott Livingstone, Wetlands Operations Manager 

To: David Lenox, Daigler Engineering, P.C. 

Re: Carroll Landfill Wetland Re-evaluation 
 

October 20, 2016 
  







































































 
 
 

Letter from: Department of the Army Corps of Engineers, Buffalo District 
Diane Kozlowski, Chief, Regulatory Branch 

To: Dan Bree, Sealand Waste, LLC 

Re: Denial Without Prejudice – Department of Army 
Application No 2005-00198 

 
May 11, 2016 
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