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Digitally Collected Habitat
Depth, Elevation, Slope & Habitat Type

Delaware River Segment 3: DEL3
From Hankins, NY to Calicoon, NY
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Goal: HDSS for East, West and Mainstem of Delaware River
and HDFS for Shehawken Creek
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Observed Conditions are Classified from the Video and Sensor Data
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vPrecision 0.219
AntHeight 0.730
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[ i9f D_RBCModTy Modified
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reambank failure near tributary mouths

West Branch Delaware River
Track 512 RM: W339 - W330.5

Balls Creek

High Definition Stream Survey § §
TruttaSolutions.com N 23

Legend

ﬁ Impact Location

— Fully Functional
Functional
slightly Impaired

red

—Non-Functional

¥ Side-Scan
! Right

West Branch Delaware River
Track 512 RM: W339 - W330.5

High Definition Stream Survey
TruttaSolutions.com
3

————_"i"___loalngdawnumﬂ___ﬂk'_—-—-
Streamank Stremmbank |_Riewisn

Balls Creek Impact Area Along the West
Branch.

e
A i, TR



-
ta
} s
OC' - ’
% o c
(7 &
c}; 7,
%'p
Z “
o
I
»
ad
&
x
s
%,
) _:7

s
et

Baxter Brook

High Definition Stream Survey
TruttaSolutions.com

Streambank failure near tributary mouths

East Branch Delaware River
Track 413 RM:E351.5 - E346.5




Sediment Runoff
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HDSS Japanese Knotweed Presence/Absence
Along the West Branch, East Branch, and Upper

Delaware River

Invasive Plants
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Trout Habitat Assessment




Trout Habitat Assessment — Water Depth

HDSS Depth (m) Data Along the West
Branch: Map WB4

Looking downstream
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Trout Habitat Assessment — Habitat Type

Habitat Type Count Percent Mean Length

(m)

Mean Depth
(m)

‘ West Branch

| Riffle 23.6% 47.4
| Glide 19.8% 32.1
| Run 33.9% 67.5
| Pool

22.8% 75.7
‘ Upper East Branch
| Riffle 22.5% 42.5
| Glide 16.6% 41.2

| Run 37.5% 57.2
| Pool 23.4% 67.2
‘ Lower East Branch

| Riffle 18.7% 55.9

| Glide 25.4% 60.3
| Run 34.4% 79.4
| Pool 21.4% 116.2
‘ Delaware River

| Riffle 18.1% 129.3
| Glide 22.3% 87.6
| Run 37.4% 134
|_Pool 22.3% 185.7

-0.42
-0.49
-0.63
-0.89

-0.38
-0.49
-0.67
-1.02

-0.41
-0.52
-0.72
-1.09
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-0.91
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HDSS Habitat Type Data Along the Upper
Delaware River: Map UDR2
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Weap Scale: 129,508
Map GRS: EPSG 6347
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Depth (m)

Trout Habitat Assessment — Roughness

Smooth

34300 34400 34500 HDSS Roughness Data Along the East
Branch: Map EBS
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Nap ORS: E756 6347
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Trout Habitat Assessment — water Surface Elevation,

Bed Elevation, Stream Slope and Water Velocity

Delaware River Segment 3: DEL3
From Hankins, NY to Calicoon, NY
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Habitat Suitability: Trout Model

RIVER RESEARCH AND APPLICATIONS 'i
River Res. Applic. 32: 1765-1775 2016) File Edit View P = Build Debug P Help
Published online 31 March 2016 in Wiley Online Library 2 & - B A Gotohichunchon B - Addie -
(wileyonlinelibrary.com) DOI: 10.100%/ma.3025
3 460_HabitatModels.Rmd

EVALUATING METHODS TO ESTABLISH HABITAT SUITABILITY CRITERIA: A CASE « A . ew - B~ et - 1+ &

STUDY IN THE UPPER DELAWARE RIVER BASIN, USA “group_by(ss_c)
summarise(length ), AvgR = mean(manningsN), avgV = mean(Velocity msec), avgSlp = mean(SlopeD))
export(Model_vsum, paste(PathStore, . sep )

H. S. GALBRAITH", C. J. BLAKESLEE®, J. C. COLE®, C. A. TALBERT® AND K. O. MALONEY*

* USGS Leetown Science Center, Northern Appalachian Research Laboratory, Wellsboro, Pennsylania USA
® USGS Fart Collins Science Center, Fort Collins, Colorado USA

Table 1. Habitat suitability criteria (HSC) for depth in metres (a) and velocity in metres per second (b) for nine species/life stage combinations
in the upper Delaware River, USA {r} P

or(i in L:nrow(Groups_HSI)) {

Delphi depth Lit range Lit IQR 90 within

(a) Species Life stage (m) depth (m) depth (m) Total N Delphi range ModelRun <- Groups_HST[i,]

Brown tout (Salmo trutia) adult 0.3-100 0.05-54.00 0.15-0.59 131 53.44 T!‘(;L}%Hﬂ? -:-lT':DUtH? L e S
juvenile 0.2-0.8 0.05-1.50 0.13-0.38 183 56.28 Jiter(Flsharoup=sode Run Eishcroup)
spawning 0.2-0.6 0.05-0.52 0.20-0.40 52 84.62
incubation 0.2-1.0 0.05-0.52 0.18-0.32 33 7273

Rainbow trout (Oncorhynchus mykiss)  adult 0.3-100 0.07-37.90 0.21-1.20 60 70.00
juvenile 0.2-1.0 0.12-1.70 0.32-0.63 39 82.05

American shad (Alosa sapidissima) spawning .3-3. 0.2-7.30 1.39-4.11 23 47.83
juvenile .25-1. 0.2-11.00 1.00-4.80 15 40.00

Shallow-slow guild* 0.05-0.3 N/A N/A 0 100

Shallow-fast guild ' 0.05-0.3 0.1-1.00 0.17-048 I8 66.67

Delphi Vel Lit range Vel Lit IQR-~ e within
Species Life stage (m/s) (m/s) Vel (nmvs) Total N Delphi range Groupl$c4
Brown trout (Salmo trutta) adult 0.0-1.0 0.02-1.05 0.13-043 80 96.25 <=\ Grouplsc>
juvenile 0.0-0.7 0.00-1.05 0.11-0.36 100 95.00 ;
spawning 0.3-0.8 0.10-1.08 0.29-0.50 55 70.91
incubation 0.15-1.2 0.06-1.08 0.31-047 33 93.94
Rainbow trout (Oncorhynchus mykiss)  adult 0.0-1.2 0.00-091 0.06-0.21 25 100.00
juvenile 0.0-0.8 0.00-1.39 0.04-0.23 43 93.02
American shad (Alosa sapidissima) spawning 0.2-0.7 0.01-1.10 041-061 19 78.95
juvenile 0.0-0.6 0.00-1.02 0.10-0.58 12 83.33
Shallow-slow guild* 0.0-0.3 N/A N/A 50.00 <= suitlscs
Shallow-fast guild' 0.3-1.2 0.09-0.60 0.16-0.46 8 62.50

TroutHsI3 <- TroutHSI2
filter(variable=="

Groupl <- TroutHSI3
filter(Category=="'G")

- GrouplSCl

Model2 <- Model Vv
mutate(DepthHSI if_else(between(AvgD2, C1,

Delphi, HSC developed by the expert opinion Delphi method and reported in Bovee er al. (2007); Lit range, literature-derived HSC for either depth or velocity if_else(between(AvgD2, C2,

including all literature observations; Lit /QR, interquartile range of literature observations for either depth or velocity (refer to text for details); Total N, total num- if_else(between(AvgD2, C3,

ber of observations in the literature for agiven speciesflife stage combination; % within Delphi range, percentage of literature values that fell within Delphi HSC

*Bridle shiner (Notropis bifrenatus), blue spotied sunfish (Enneacanthus gloriosus), eastem mudminnow (Umbra pygmaea), and cutlips minnow (Exoglossum
macxillinguay). refer to Bovee et al. (2007)

"Margined madtom (Notorus insignis), juvenile fallfish (Semotilus corporalis), and American eel (Anguilla rostrata); refer 1o Bovee et al (2007)

213:1 @ Chunk 9




Habitat Suitability: Trout
Model Results

HSI Based on Depth, Velocity, Substrate and Cover

Rainbow | Rainbow
Trout Trout
Juvenile [Spawning| Adult Juvenile

0.52 0.53 0.41 0.63 0.64
West Branch

0.52
Upper East Branch
0.56 0.49 0.38 0.63 0.62
Lower East Branch

. 0.63 0.45 0.32 0.67 0.65
Delaware River

HDSS Adult Brown Trout (Salmo trutta) Habitat Suitabilty
Along the West Branch: Map WB2

Mag Scale: 1:29,508
Map CRS: EPSG:6347
Coordinate Units: Meters



Habitat Suitability: Trout Model Application




Tributary Stream Habitat and Fish Surveys
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Table 10: Length and percent of Right Riparian, Right Streambank, Streambed, Left Riparian and Left Streambank Function Scores for Shehawken and Equinunk

creeks.

River Segment

Function

Right
Riparian
Count

(m)

Right

Riparian

Right

Streambank Streamba

Percent Count (m)

Right

Percent

nk Streambed

Count (m)

Sweambed g oombank  Streambank
Count (m)

Percent

Left

Left

Percent

Left
Riparian
Count
{m)

Left
Riparian
Percent

Shehawken Creek
Shehawken Creek
Shehawken Creek
Shehawken Creek
Shehawken Creek

Fully Functional
Functional
Slightly Impaired
Impaired
Nen-functional

933
967
711
187

16

332

344
253
6.6
0.6

487

538
35
0

17.3
62.3
19.1
12
0

1414
1242
141
0
0

1173
1508
132
0
0

417
53.6
47
0
0

72.2
14
13.2
0.2
0.4

Equinunk Creek
Equinunk Creek
Equinunk Creek
Equinunk Creek
Equinunk Creek

Fully Functional
Functional
Slightly Impaired
Impaired
Non-functional

1560
599
220
117

45

614
236
87
46
18

0

0

0

554
0
0

0

30.1
45
229
06
14

Table 11: Length and percent of Right Streambank, Streambed and Left Riparian Modification Scores for Shehawken and Equinunk creeks. Note: There are no
modification scores for the riparian areas as the riparian condition score considers the amount of medification as part of its categorical scoring.

River Segment

Modification

Right

Streambank

Count (m)

Right
Streambank

Percent

Left
Streambank
Count (m)

Streambed
Count (m)

Streambed
Percent

Left
Streambank
Percent

Shehawken Creek
Shehawken Creek
Shehawken Creek

Unmeodified
Modified
Highly Modified

2680
118
16

95.2
42
0.6

2814 100 2779
15

20

98.8
0.5
0.7

Equinunk Creek
Equinunk Creek
Equinunk Creek

Unmodified
Modified
Highly Modified

2335
132
74

919
5.2
29

511
5.9
3




Point Issues

Table 12: Discrete Point Feature observations within the survey area.

Stream Segment _ Point Class _ Point Type Count

Shehawken Creek
Shehawken Creek
Shehawken Creek
Shehawken Creek
Shehawken Creek
Shehawken Creek
Equinunk Creek

Equinunk Creek

Other
Other
Other
Other
Pipe
Road
Other
Road

Debris Jam
In-Channel Bar
In-Coming Channel
Large Woody Debris
Pipe Qutfall
Overhead Bridge
Large Woody Debris
Overhead Bridge

@ Debris Jam Severity

2 Extreme
In-Channel Bar R High
@ In-Coming Channel Moderate
" Low
®  Large Woody Debris

Minor
Overhead Bridge
@ Pipe Outfall

@

990 Bidln

—

o ]
Fall[Brook:

C

HDSS Discrete Point Features by Type
Along Shehawken Creek.

Map Scale: 1:16,812
Map CRS: EPSG:6347
Coardinate Units: Meters
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Distance
(m)

} (erailoEnggs

Percent

Shehawken Creek
Shehawken Creek
Shehawken Creek
Shehawken Creek
Shehawken Creek
Shehawken Creek
Shehawken Creek
Shehawken Creek

Pool

Run-Pool
Run-Side Pool
Run
Run-Riffle
Riffle-Pool
Riffle-Run
Riffle

127
11
3

77
13

4.5%
0.4%
0.1%
52.7%
2.7%
0.5%
5.5%
33.7%

Equinunk Creek
Equinunk Creek
Equinunk Creek
Equinunk Creek
Equinunk Creek
Equinunk Creek
Equinunk Creek
Equinunk Creek

Pool

Run-Pool
Run-Side Pool
Run
Run-Riffle
Riffle-Pool
Riffle-Run
Riffle

22.9%
1.7%
0%
47.7%
6.3%
0%
5.8%
15.7%

N
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Figure 55: Spawning Brown Trout habitat suitability along Shehawken and Equinunk creek.
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