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Introduction

The Appoquinimink River Watershed drains approximately 30,200 acres (47 sq miles) in
southern New Castle County. More than half of the watershed is in active agricultural
cultivation and less than nine percent of the watershed remains forested. Most forested areas are
located along the stream valleys, and very few large contiguous tracts of un-fragmented forest
remain in the watershed. Urbanized areas account for approximately 21 percent of the watershed
and include Middletown, historic Odessa, and Townsend. The remaining watershed area
(approximately 17 percent) is open water and wetlands (Center for Watershed Protection 2005).

The expansive tidal wetlands at the mouth of the Appoquinimink River in conjunction with the
Blackbird River to the south represent one of the largest intact marsh systems in Delaware.
These wetlands serve as important habitat for wildlife and waterfowl, spawning grounds for fish
and other aquatic species, and passive recreation for local birdwatchers at the St. Austine
Wildlife Area. Most of the Appoquinimink watershed is on the 303(d) impaired list for either
dissolved oxygen or nutrients (Center for Watershed Protection 2005).

The upland portion of the watershed is generally flat, but steep slopes can be found associated
with stream valleys in the headwaters. The majority of soils are well-drained, deep, and of
medium-coarse texture (Center for Watershed Protection 2005).

As development spreads south of the Chesapeake and Delaware Canal, the agricultural lands are
rapidly converting into suburban residential uses. Hydrologic changes resulting from the
urbanization of agricultural lands is resulting in increased flooding, stream channel erosion,
water quality degradation, and degradation of wetlands and the extensive tidal marsh areas in the
watershed (Center for Watershed Protection 2005).

Project Overview

This report provides a brief summary of field studies conducted to monitor severe streambank
erosion and assess tidal marsh impairment. This work was part of a larger watershed planning
effort to address and help to minimize the negative impacts to streams, water quality, and
wetlands associated with the rapid development of the watershed. The streambank erosion
inventory monitored, and further assessed, areas of severe erosion identified by the Center for
Watershed Protection during their 2005 baseline assessment. The goal of the tidal marsh
assessment was to identify indicators of impairment that can be used to monitor marsh health.

Streambank Erosion Inventory

A.D. Marble & Company conducted an inventory of severe streambank erosion to confirm
previously identified reaches and to identify newly developing erosion problems. The stream
survey was conducted within the Appoquinimink Watershed during April and May of 2007. The
purpose of the survey was to identify any features or contributing factors of erosion within the
watershed. This information can be used to better manage the watershed and protect it from
further erosion due to encroaching development and agricultural practices. While conducting the
inventory, A.D. Marble & Company made observations of other potential in-stream problems
including evidence of upstream erosion (such as mid-channel sediment bars).



Site Selection

The surveys consisted of 15 data points, selected along sections of watercourses, that
have been previously identified as locations in need of repair, or have poor physical
habitat quality by the baseline assessment conducted by the Center for Watershed
Protection (2005). Coordinates for these sites were estimated and input into a handheld
Global Positioning System (GPS) receiver. The GPS was used to navigate to the
previously inventoried site. The Streambank Erosion Inventory sites are shown on Figure
1.

Methodology

As was done in the 2005 baseline assessment, the Center for Watershed Protection’s
“Unified Stream Assessment” was used to evaluate the site conditions (Center for
Watershed Protection 2004). The Severe Erosion Form (ER) was completed for
comparison to the conditions found in 2005. The Unified Stream Assessment ER form
assesses information on localized nick points and banks where erosion greatly exceeds
average reach conditions. This data can then be used to identify eroded banks, generate a
list of potential stream repair practices, develop stream erosion metrics, and generate
planning maps. The data forms completed for this assessment can be found in Appendix
A.

In addition to the Unified Stream Assessment ER forms, an assessment of erosion
hazards and erosion stresses was made in order to estimate the rate of bank erosion at
each site. The Bank Erosion Hazard Index (BEHI) and Near-Bank Stress (NBS)
assessment developed by David Rosgen was used to estimate erosion rates (Rosgen
2002a and Rosgen 2002b). Rosgen’s BEHI uses multiple bank characteristics to
determine the erosion risk or potential of a stream bank to erode. Rosgen’s NBS
estimates potential energy distribution in the near bank area that may accelerate erosion.
The field data forms are included in Appendix A. The results of the BEHI/NBS were
compared to the North Carolina Streambank Erodibility Rate curves to determine total
bank erosion from the sites (Rosgen 2002b).

In addition to the forms, general notes were recorded about the surrounding land-use at
each data point. These notes are recorded on the ER forms in Appendix A.

Findings

Results of the surveys showed that increased run-off from agriculture and residential
development has lead to increased bed and bank erosion. The 2007 ER results were
generally consistent with those found in the 2005 assessment. The area at Site 6 has been
re-graded as part of a recent residential development and no BEHI/NBS measurements
were obtained. Site 9 was inaccessible at the time of the field assessment and no ER
evaluation or BEHI/NBS measurements were taken. At Site 15, no severe erosion was
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observed and no BEHI/NBS data taken. At Sites 10 and 12, the erosion appears to be due
to the downcutting of the gulley-like channel and not stress directly on the banks.
Photographs of each streambank erosion inventory site are included in Appendix B.

The results of the BEHI/NBS assessment and streambank erosion estimate are presented
in Table 1. These findings show that a significant amount of sediment can be removed
from relatively small reaches of eroded streambanks. Excessive sedimentation is
detrimental to aquatic and wetland systems in many ways. Sediment pollution also plays
a role in nutrient impairment because of the nutrients often adsorbed to the sediment
particles.

Table 1 — BEHI/NBS Assessment Results

. Total BEHI | Total NBS Exposed .Bank Estimatefl Tot.al
Site Score Score Area (helghg x | Bank Erosion Er(3)s10n
Length) (ft°) Rate (ft/yr) (ft’/yr)

1 Extreme High 1,000 2.70 2,700
2 Moderate High 396 0.25 99

3 Moderate Very High 195 0.20 39

4 Moderate High 15,000 0.17 255
5 High Very High 300 0.40 120

7 High Extreme 600 0.50 300

8 High Low 320 0.10 32
10 High Low 600 0.10 60
11 Moderate High 66 0.16 11
12 Very High Low 216 0.50 108
13 Moderate High 140 0.16 22
14 High High 270 0.26 70
16 Moderate High 120 0.16 19

Tidal Marsh Impairment Assessment

A tidal wetland survey was conducted in October 2007 using Delaware’s “Rapid Assessment”
(Jacobs 2006), and “Protocols for Performing Mid-Atlantic Tidal Fringe Wetland Assessment”
(DNREC 2006). The purpose of the survey was to compare “pristine” sections of tidal marsh
with “impacted” sections to determine if any indicators of stress could be identified. This
information is to be used to better manage the watershed and protect it from impacts due to
encroaching development and agricultural practices.

Site Selection

DNREC identified two tidal marsh sites based on the presence of a known disturbance or
impairment and other two sites in an undisturbed area to serve as a benchmark for
comparison. The site locations were provided by DNREC on a watershed map. The
selected sites are shown on Figure 2.
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Methodology

The “Delaware Rapid Assessment” (Jacobs 2006) and “Mid-Atlantic Tidal Fringe
Wetland Assessment” (DNREC 2006) were used for the study. These methods use
multiple sub-plots at each data-point to establish vegetation diversity, vegetative cover,
water chemistry, and macro-invertebrate abundance. Data sheets from the wetlands
assessment are included in Appendix C. Photographs taken at each sampling site are
included in Appendix D.

Because there was no stream channel associated with any of the sample sites selected, the
use of the Environmental Protection Agency’s Rapid Bioassessment Protocols was
inappropriate and not used.

Findings

Results of the survey failed to reveal any indicators that show impact to tidal wetlands.
No evidence of increased populations of invasive plant species, decrease in macro-
invertebrate diversity, or decrease in water quality was observed for either “impacted”
wetland. There are several potential reasons for this: 1) the “pristine” wetlands used as
the reference may be equally impaired; 2) the methodologies used may not be robust
enough to pick up the differences; or 3) the sample size may have been too small to
identify differences.
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Estimating Near-Bank Stress (NBS)

channel/central bar creating NBS/high velocity gradient: Level - Reco
. Channel pattern (Re/W): Level II - General Prediction. '

. Ratio of pool slope to average water surface slope (SJS): Level II - General Prediction.

U Y T - S T

Ratio of pool slope to tiffle slope (S/Sii0t Level I~ General Prediction.

. Velocity profiles/Isovels/V. elocity gradient: Level IV - Validation.

Josh:C/My Documents/Class

Files/RAM/Field Manual/Deslgn Forms.xis © 2003 Wildiand Hydrology

. Ratio of near-bank maximum depth to bankfull mean depth (du/dyie): Level THL - Detailed Prediction.
_Ratio of near-bank shear stress to bankfull shear stress (6/tus): Level INL - Detailed Prediction.

Stream: Ao (l;)f 1) Location: Date: 9/2-(7‘ /r; Crew. Rl A
1= Transverse and/or central bars - short and/or discontinuous. NBS = High/Very High w~o
g 1 |extensive deposition-{(continuous, cross channel). NBS= Extreme. #~o
= Chute cutoffs, down-valley meander migration, converging flow (Figure X). NBS = Exireme #0
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" Moderate 201-2.2 | 041-060] 0.61-0.80 151-1.8 | 1.068-1.14] 1.21 - 1.6
‘High See (1) 1.81-20 |061-0.80] 0.81-10 ~7.81-25 1 1.15-1.19] 1.61-20
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Estimating Near-Bank Stress (NBS)
" . Stream. AFPQ wr {or2) Location: Date: Yf24/e7 Crew. Rw, A«
Y = Transverse and/or central bars - short and/or discontinuous. NBS = High/Very High yex
3 =11 Extensive deposition-(continuous, cross channel). NBS = Extreme. a2
. = Chute cutoffs, down-valley meander migration, converging flow (Figure X). NBS = Extreme N0
' Radius of | Bankfull . - ‘
E . Curvature | Width Rafio Ne;:—:;a;nk
I ‘Rofeet) | Waa(feel) | RoW |
iy = Pool Slope A;;erage Ratio Near-Bank
- S {3 | ope Stress
- 3 Sp S S5 Dominant
g . Near-Bank Stress
: . ) Near-Bank
! . Pool Slope | Riffle Slope|  Ratio Stress e SL‘
3 R Sq S¢Sy .
l' - i - " PI il C—‘(\Cv-.\(\f\{_,\ L{DNS —‘:r.i.{-"w\
: i A
E Near-Bank| Mean Rafio | Near-Bank et e
3 | Max Depth| Depth est'r;;“
._ B o (feet) | d(feety | duld
‘ % Near-Bank | Near-Bank Near-Bank] Mean Average Shear Ratio N Bl K
. = 5 Max Depth] Slope Shear Depth Slope Stress e:tr;esan
j doy (feet) S 1 (I/F2) | d (feet) S sy | T S
= : - Near-Bank
! & 7 Velocity Gradient (.ﬂ!s!ft) Stress
RIS F1
. 3
] ?, Converting Values to a Near-Bank Stress Rating
N E ' _ Method Number
3 Near-Bank Strgss 1 2 3 2 — 5 7
Very Low >3.0 <0.20 <04 - <1.0 <0.8 <1.0
Low N/A 551-3.0 | 020-04010.41-060] 1.0- 15 | 08-105] 10-1.2
" Moderate 501-22 [041-060]0.61-080] 1.51- 18 11.06-1.14] 1.21-16
‘High See (1) 181-2.0 | 061:0.80] 0.81-1.0 181-25 1 1.15-1.19 161-2.0
Very High Above 15-18.] 081-1.0 1.01- 02 | 2.51-3.0 [ 1.20-1.60 2.01-23
Extreme L - <15 >1.0 >1.2 . >30 | =16 »>23 .
Methods for Estimating Near-Bank Stress ' ‘
1. Transverse bar or split channel/central bar creating NBS/high velocity gradient: Level I« Reconnaissance.
2. Channel pattern (Re/W): Level II - General Prediction. "
. 3. Ratio of poo! slope to average water surface slope (Sy/S): Level Il - General Prediction.
4. Ratio of pool slope to tiffle slope (S/Sqp: Level IL - General Prediction. =
5. Ratio of near-bank maximum depth to bankfull mean depth (dqy/dye): Level I - Detailed Prediction.
' 6. ‘Ratio of near-bank shear stress to banlkfull shear stress (t,y/tye): Level T - Detailed Prediction.
7. Velocity profilesfisovels/Velocity gradient: Level IV - Validation.
Josh:CiMy DocumentsiClass . -
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Severe Bank Erosion

WATERSHED/SUBSHED:  APpoaw/snmink (D.P. 3) DatE: 4 / 2% /©7 | ASSESSEDBY: 2k | AK
SURVEY REACH: TIME: L AMPM PHOTO ID (CAMERA-PIC #): # on-16
: S;TE'_;DE (Coridition#) . | START LAT e " LONG ° ' " LMK GPS: (UnitiD)
ER- Evp LAT___° " "LonG__° ' " LMK __
PROCESS: (] Currently unknown BANK OF CONCERN: (1 LT E rT (1 Both/(laaking downstream)}
[ Downcutting [ Bed scour LOCATION: [] Meander bend [ Straight section [] Steep slope/valley wall [] Other:
] Widening ] Bank failure DIMENSIONS :
[} Headcutting X Bank scour Length (if no GPS) LT ft andfor RT é O i Bottom width ft
N [
(] Aggrading ] stope failure Bank Ht LT ft andfor RT_3'3 %! Topwidth
E Sed. deposition D Channelized Bank Angle LT ° andfor RT C? O * I Wetted Width f

LAND OWNERSHIP : B Private [ Public [ Unknown

LAND COVER: Forest

O Field/Ag  [] Developed:

BFH - 2’3
B 17’
pePrH:2

POTENTIAL RESTORATION CANDIDATE:

Cl No L Other;

[ Grade control

[ Bank stabilization

THREAT TO PROPERTY/INFRASTRUCTURE: [_] No

EXISTING RIPARIAN WIDTH : O<2s5tt

[ Yes (Describe):

Oa2s-sor Oso7sc 3 75-1004 >100ft

Active downcutting; tall banks on both sides
of the stream eroding at a fast rate; erosion
contributing significant amount of sediment to
stream; abvious threat to property ar
infrastructure.

EROSION
SEVERITY (circles)

Channelized=[] 1

Pat downcutting evident, active stream
widening, banks actively eroding at a
moderate rate; no threat to property or
infrastructure

Grade and width stable; isolated areas of bank
failureferosion; likely caused by a pipe outfall, logal
scour, impaired Aparian vegetation or adjacent use.

5

4

3 €3] T

Good access: Open area in public
awnership, sufficient room to stockpile
materials, easy stream channel access for
heavy equipment using existing roads or
trails.

ACCESS:

Difficult access, Must cross wetland, steep slope or
other sensitive areas {o access stream. Minimal
stockpile areas available and/cr located a great
distance from stream section. Specialized heavy
equipment required.

Fair access Forested or developed area
adjacent to stream. Access requires tree
removal or impact to landscaped areas.
Stockpile areas smalt or distant from stream.

-t

5

3) I

L

NOTES/CROSS SECTION SKETCH:

RIGHT
Bpnive

- PERENNIAL. STREAM
© SANDM[SILT BoTom , some
SMIALL GRAVEL- ARERS
" HEMMf sAnD [ ST Depor 1T
o LEFT faps IvEE BEMD
= SpiALL TRALTAT EMPElg
STeet matr LEFT AV
- HeAw DEME fuilny Mok
BANL Alil HEWHT
— RUEUHT BANK HERVILY
VADERLIAT
- SMALL eSS SURRMBIAT

AeEd () mAAs)
- SeME LASTMAE vRSTREATN

LEeFrT
(7874

ReporTED TO avTHORITIES [] Yes [ No
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Estimating Near-Bank Stress (NBS)

l. stream: aeo (PP3) Location: Date: /24fo7 Crew. R¥.AK
s | Transverse and/or central bars - short and/or discontinuous. N8BS = High/Very High vyes
o 2 1 1 |Extensive deposition(continuous, cross channel). NBS = Extreme.  ~N© ~
- = _ Chute cutoffs, down-vailey meander migration, converging flow (Figure X). NBS = Extreme A0
: Radius of | Bankfull . ‘ :
_ ) Curvature | Width Ratio Ne;n:estank
. Ref{feet) | Wane (feet) | Ro/W oess
v:;,l; N
2. || }PoolSlope A;‘;";;ge Ratic | Near-Bank
=1t _ .
. E 3 Sp S SfS Stress Dominant
CE , Near-Bank Stress
. . Near-Bank
j . Pool Slope | Riffle Slope Ratlo Stress Vera Wga
i ?’P _ S S/Su Etnent) CrosseRete
' : L \ Sed e
2 Near-Bank| Mean Ratio | Near-Bank T ‘ -
3 o | Max Depth| Depth egtfr‘esi"
. _ dyp (Feet) 1 d (feed) dne/d
_ % Near-Bank | Near-Bank Near-Bank| Mean Average Shear Raﬁo N B‘ K
. — 6 Max Depth{  Slope Shear Depth Stope Stress e;tl:e Zn
: da (feet) Srib o (I0/E) | d (feet) S « (/i) Tt S
> : : Near-Bank
& = Velocity Gradient (ﬁlslft) Stress
a
e
Converting Values to a Near-Bank Stress Rating
: . Method Number
Near-Bank Strgss 1 2 3 3 —% 5 =7
Very Low >3.0 <0.20 <04 . <1.0 <0.8 <1.0
Low N/A 591-3.0 | 0.20-0.40] 0.41 -0.60 10-15 | 0.8-1.05 | 1.0- 1.2
" Moderate 2.01-2.2 | 0.41-060]0.61- 080] 1.61-1.8 |.1.06-1.14 1.21-1.6
‘High See (1) 181-20 [061-0.80] 0.81-1.0 ~1.81-2511.15- 1.19)| 161-20
Very High Above 15-1.8.1081-1.0 101-12 | 2.51-3.0 {1.20- 160 2.01-23
Extreme B : <1.5 >1.0 >1.2 . >30 | =>16 >23 -
Methods for Estimating Near-Ba;nk Stress . '
1. Transverse bar or split channel/central bar creating NBS/high velocity gradient: Level 1 - Reconnaissance.
- 2 Channel pattern (Rc/W): Level 1Y - General Prediction. ' :
* 3. Ratio of poot slope to average water surface slope (S,/S): Level 1L - General Prediction.
4. Ratio.of pool slope to tiffle slope (Sy/Sup: Level 11 - General Prédiction. .~
5. Ratio of near-bank maximum depth to bankfull mean depth (d/dye): Level 1L - Detailed Prediction.
6. -Ratio of near-bank shear stress to bankfull shear stress (t/twe): Level I - Detailed Prediction.
7. Velocity profiles/Isovels/Velocity gradient: Level IV - Validation.
£ Josh:CiMy Documenits/Class i L
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Severe Bank Erosion ER

WATERSHED/SUBSHED: 4200 uussvsmsnvic € DR :./) DATE: ¥ / 241/ 07 ASSESSEDBY: /24 Ak
SURVEY REACH: | TIME: : AM/PM PHOTO ID (CAMERA-PIC #): W 17-22
SITE ID: (Condition#). | Spapriar___° __'___"LoNG__°_ ' " LMK GPS: (Unit ID)
ER-_ - END  LAT o ' " LONG ° ' " LMK

PROCESS: [ currently unknown BANK OF CoNCERN: L1 LT ] RT [ Both (feoking downstream)

{1 Downcutting [ Bed scour LOCATION: [] Meander bend B4 Straight section [ Steep slopefvalley wall [] Other:

O Widening (] Bank failure DIMENSIONS :

[ Headeutting [ Bank scour Length (ifno GPS) LT So0 ft  andlor RT f | Bottomwidth IM. S #
Aggrading [ stope failure | Bank Ht LT -30 f andlor RT ft | Top width ft
B4 Sed. deposition ] Channelized Bank Angle LT _7© ° andlor RT_______° 1 Wetted Width __~ ft

LAND OWNERSHIP : i Private [ Public [J Unknown | LAND COVER: X Forest 4 Field/Ag  [T] Developed:

gFH: 13
Brw. )
DerTH 3

POTENTIAL RESTORATION CANDIDATE:

{InNe

] Grade controt "] Bank stabilization

(] Other:

THREAT TO PROPERTY/INFRASTRUCTURE: [_] No

EXISTING RIPARIAN WIDTH: O<25

1 Yes (Describe):

ft (25-s0n Hso-756 [ 75-1w00f [1>100R

EROSION
SEVERITY (circietd)

Channelized=[_] 1

Active downcutting; tall banks on both sides
of the stream erading at a fast rate; erosion
contributing significant amount of sediment to
stream; obvious threat to property or
infrastructure.

Pat downcutting evident, active stream
widening, banks aclively eroding at a
moderate rate; no threat to property or
infrastructure

Grade and width stable; isclated areas of bank
failureferosion; likely caused by a pipe outfall, local
scour, impaired riparian vegetation or adjacent use.

5

4 3 2 4D

ACCESS:

Good access: Open areain public
ownership, sufficient room to stockpite
materials, easy stream channel access or
heavy equipment using existing roads or
trails.

Difficult access. Mus! cross wetland, steep slope or
other sensilive areas 1o access stream, Minimal
stockpile areas avallable andlor focated a great

removal or impact to landscaped areas. di . P
. : istance from stream section. Specialized heavy
Stockpile areas small o distant from stream. equipient required.

Fair access Forested or developed area
adjacent to stream. Access requires tree

5

4 (3) 2 1

NOTES/CROSS SECTION SKETCH:

A
N

s A\

\ly A\ A
-
7 T mn.es’f -
wenad M7 @ueF® ém
N s -
1472
Jy — PEpEAN AL STRENM
= WETLAND Fuatys ort RiprT BaAnk Csenex,
\if ~lr Sikuedt: GAGRAMEY — Fiooh LA
\', — LEFT GBANK 5 STEEP BUT STAGLE .
\dr mosTL BARE oF vEFETATION ERCEPT Fok

SomE pppunn- ¥ BEFCKH TLEES .

= SMmALC FOLESTED RufFer o wesT Ticn
LSS IDENIIA- ‘
- SwmALL FoREITED [ SLRub surwn(d  Rprein

RerorTeED TO AuTHORITIES [ YES [ NoO

GUFFER

To EAST TAEN AERICALTUAML

- SUBSTRATE Shmdy SICT \,../ Somic GEAVE-
- HEAVY ASGRADATION / S€D menT DELICIT 1t

sTRERn BED T Rl GT GAvK
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Estimating Near-Bank Stress (NBS)
' . Stream: Afeo (DFP v/} . L.ocation: Date: ’//?, l{/o‘? Crew:. 7k 73K
- = Transverse and/or central bars - short and/or discontinuous. NBS = High/Very High =>
& % 1 |Extensive deposition-(continuous, cross channel). NBS = Extreme.  ~© : :
. _ | |Chute cutofis, down-valley meander migration, converging flow (Figure X). NBS = Extreme A/©
' Radius of | Bankfull . - '
B ) Curvature |  Width Ratio Ne;;iznk
l Ro(feet) | Wa(feet) | RoW |
A , -
ém =) |PoolSiope A;f;;ge Ratio | Near-Bank
! § 3 Sp s S8 Stress A Dominant
L& L _ Near-Bank Stress
i . . Near-Bank
! . Pool Slope | Riffie Slope Ratio Stress Wyl
5 S, Sa S¢/Sq . :
' ; lp - ' ol P] ul C,\»Mv-w\ Qe&.\mm&ml-fm
3 Near-Bank| Mean .
R 5 Max Depth| Depth Ratio Nesatrr—ia;nk
- g drp (feet) | d (feet) dne/d
. % Near-Bank | Near-Bank Near-Bank | Mean Average Shear Ratio N B- K
. — & Max Depth| Slope Shear Depth Slope Stress e;{r'e an
i d, (feet) S Tob (|blft2) d (feet) S 1 (Ibif) Tt b
= . - Near-Bank
! £ 7 Velocity Gradient (ﬂlslﬁ) Stress
3 3
' =}
- Converting Values to a Near-Bank Stress Rating
i Near-Bank Stress ‘ _ Method Number
‘ . 1 2 3 4 5 6 7
S e Very Low >3.0 <0.20 <04 _ <1.0 <0.8 <1.0
B % Low - N/A 221-3.0 | 0.20-0.40]0.41 - 0601 10-15 | 0.8-1.05 1.0-12
l - “Moderate | =201-22 [041-060] 0,61~ 080| 1.51-1.8 |.1.06- 1.14] 12116
b ‘High See (1) 1 1.81-20 | 0.61-0.80] 0.81 1.0 | 1.81-25 1115~ 1.19] 161-2.0
Very High Above 2 15 1 081-1.0 | 1.01-#2 | 2.51-30 }1.20-160 701-2.3
Extreme ‘ . <15 - >1.0 >1.2 | >30 | =16 »>2.3 -

Methods for Estimating Near-Bank Stress .
Transverse bar or split channel/central bar creating NBS/high velocity gradient: Level 1~ Reconnaissance.
. Channel pattern (Rc/W): Level 11 - General Prediction. '

Ratio of poot slope to average water surface slope (S,,IS): Level II - General Prediction.

. Ratio of pool slope to tiffle slope (Sy/Sip" Level II - General Prediction. .

"Ratio of near-bank maximum depth to bankfull mean depth (d:y/due): Level I - Detailed Prediction.

. ‘Ratio of near-bank shear stress 10 bankfull shear stress (ty/tue): Level I - Detailed Prediction.

. Velocity profilesfisovels/Velocity gradient: Level TV - Validation.

-:m.um.nyz.mz—

' Josh:C/My DocumeftsiClass
Flles/RAM/Field ManualDesign Formis.XIs
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Severe Bank Erosion

WATERSHED/SUBSHED: 4770 @utivimn®  (DP S )

DATE: S5 [ 25 | ©7 | ASSESSEDBY: 2.

ER

LAND OWNERSHIP : Private ] Public (] Unknown

LAND COvVER: B<] Forest

Bd Field/ag [ Developed:

SURVEY REACH: l TIME__ :___ AMPM PHOTO ID (CAMERA-PIC #): B 20~ 24
SIE ID: (Condition#. | ST4RTLAT__°__'__ " LONG__°__' " LMK____ | GPS:(UnitiD)
ER-. END LAT__°__ ' _"LONG__°__' " LMK ____

PROCESS: O currently unknown BaNK oF CoNCERN: B LT (] RT [ Both (fooking downstream)
[ Downcutting [ Bed scour LOCATION: (< Meander bend [ Straight section [] Steep slope/valley wall (] Other:

DIMENSIONS : winr - 3
(J widening [_] Bank failure . peme - 31
O Headcutting Bank scour Length (if no GPS) LT &0 £ andlor RT ft l Bottom width ft REH © 2"
] Aggrading (7] Stope failure | Bank Hit LT_S # andfor RT ft I Top width fr apn 12"
Sed. deposition | [] Channelized Bank Angle LT_F0 ° andlor RT___ ° Wetted Width __ #t

POTENTIAL RESTORATION CANDIDATE:

O No

-] Grade control
[ Other:

[] Bank stabilization

THREAT TO PROPERTY/INFRASTRUCTURE: Bl No

] Yes {Describe):

EXISTING RIPARIAN WIDTH :

O<2see Ma2s-s0r 50758 [0 75-100t [ >100ft

EROSION
SEVERITY (circle#)

Channelized= D 1

Active downcutting; tall banks on both sides
of the stream eroding at a fast rate; erosion
contributing significant amount of sediment to
stream; obvious threat to property or
infrastructure.

Pat downcutfing evident, active stream
widening, banks actively eroding at a
maderate rate; no threat to property or
infrastructure .

Grade and width stable; isolated areas of bank
faitureferosion; likely caused by a pipe outfall, local
soour, impaired riparian vegetation or adjacent use.

5

P

-

[&>)]

2 1

ACCESS:

Good access: Open area in public
ownership, sufficient room to stockpile
materials, easy stream channel access for
heavy equipment using exisfing roads o
{rails.

Fair access Forested or developed area
adjacent fo stream. Access requires lree
femoval o impact to landscaped areas.
Stackpile areas smalt or distank from stream,

Difficult access. Must cross welland steep slope or
other sensilive areas to access stream. Minimal
stockpile areas avallable and/or located a great
distance from stream section. Specialized heavy
equipment required.

5

P

[&D]

I

[

NOTES/ CROSS SECTION SKETCH:

i
N

PERENNIAL 7
SUBSTRATE © ST fsand] 64

.

i

SorL PRofFIVE *

!

i-22" - SILT LaAm
Zz-uy’ " SANY LoAM

yy "+ - CeAfLesm

~ AL FiELDS To SOTHWES]
A Mo THEALT
~ RESIDENTIM TO MOATHWWE]

- LLoww, SriALLers STILEAM,

CLoSE To HHEADWATER

-~ ReEce veES OVERFLow Foem
STOR MW ATER MEMT PoniP

1

RouT PepTvi: 2
vens Ty | 3o,

- SmALL RieARIAnY  BuFCER,
(mULlTIFLoA POSE, SWEET bwimn
RED MABLE, WILLOW, ASH )

~ RANE DESRADIPON SLon
ReporTED TO AUTHORITIES [] YES [(JNo

e

=
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Stream: AP0 (bt S )

Estimating Near-Bank Stress (NBS)

Location:

pate: _&/25/07

Crew:

R«

1. Transverse bar or split channel/ce:
.- 2. Channel pattern (Re/W): Level -G
" 3. Ratio of pool slope to average water §

4. Ratio of pool siope to fiffle slope (5,5,
5 ‘Ratio of near-bank maximum depth to b
6. ‘Ratio of near-bank shear stress t0 bankfull shear stre
7. Veloclty profiles/isovels/Velocity gradient: Level IV - Validation.

Josh:C/My Documeits/Class
FlleisAMiFleld ManuaUDesign Forms.xls

Methods for Estlmatmg Near-Bank Stress -

© 2003 Wildland Hydrology

niral bar creating NBS/high velocity gradlent: Level 1 - Reconnaissance.
eneral Prediction.
urface siope (SF/S) Level II - General’ Pred:ctlon
). Level I - General Prediction.
ankfull mean depth (d/du: Level TL - Detailed Prediction.
55 (ta/tuer): Level TN - Detailed Prediction.

= Transverse and/or central bars - short and/or discontinuous. NBS = High/Very ngh vy
g 1 | Extensive deposition-(continuous, cross channel). NBS = Extreme. O
1§ |Chute cutoffs, down-valley meander migration, converging flow (Figure X). NBS = Extreme /N®
Radius of | Bankfull : -
9 Curvature |  Width Ratio b'IeSatrr-eBsink
_Re (feet) | Wik (feet) | Rc/W ‘
Average - -
= Pool Slope Slope Ratio Near-Bank
;7'; 3 Sp S Sp/S Stress Dominant
, Near-Bank Stress
. . Near-Bank
. Pool Siope | Riffle Slope R'atio Stress Vary Migha
i TSP : St SP[S"f C)—‘l\u:c\nv\ Crosg %QJ\'\\JV\
: Chrpnvenel S mQ;Ap..sn\w\
Near-Bank| Mean Ratio Near-Bark .
5 Max Depth| Depth esveszn
_ dyp, (feety | d (feet) dao/d
2 Near-Bank | Near-Bank Near-Bank| Mean Average Shear ' '
7} ' :
- o | Max Depth| Slope Shear Depth Slope Stress Ratio NeSat‘:eiznk
dp(fest) | Sw | mw(b/) | d(fest) S c(bid) | Tt
= - - Near-Bank
© 7 Velocity Gradient (ﬂfslﬁ) Stress
[} ]
=}
Convertmg Values to a Near-Bank Stress Rating
. Method Number
Near-Bank Strgss 1 2 3 2 —% —3 —
Very Low >»3.0 <020 <04 <10 <0.8 <1.0
Low N/A 591-3.0 | 0.20-040(0.41-060| 1.0- i5 [08-105] 1.0-12
" Moderate 2.01-22 | 041-060]0,61-080) 1 51-18 |.1.06-1.14] 1.21 -1.6
‘High See (1) 1T 4181-20 |061:080] 0.81-1.0 1.81-2.5 {1.15-1.18 161-20
Very High | Apove 15-1.8.1 081-1.0 101-%02 | 251-3.0 ]1.20-1.60 201-23
Extreme 1 - <15 >1.0 >1.2 . >30 >1.6 >2.3 .

A25



Severe Bank Erosion ER

WATERSHED/SUBSHED: Apzpauiraienwic  ( D.6 6) pate: 7/ 29 /07 | ASSESSEDBY: 2. A

SURVEY REACH; | Tite:_____ampm | ProTO ID (CAMERA-PIC #): % 76-79
SImE ID':"(C_'gnd:_‘n’oy#)' _ 't START LAT o " LONG s n LMK GPS: (UnitID)

ER-: -7 |Ewp Lar__° ' M"loNGg__°__'__" LMK___

PROCESS: Currently unknown BANK OF CONCERN: [ LT [J RT [ Both (looking downstream)

] Downcutting [] Bed scour LOCATION: [] Meander bend [] Straight section [] Steep slope/valley wall [] Other:

[} Widening (J Bank failure DIMENSIONS :

[ Headcutting [ Bank scour Length (ifno GPS) LT, R andlor RT, f | Bottom width ft

[ Aggrading O slope failure Bank Ht LT ft andfor RT ft | Top width ft

O sed. deposition [ Channelized Bank Angle LT ° andlor RT____ ° Wetted Width _~ ft

LAND OWNERSHIP : [] Private [ Public [] Unknown | LAND COVER: O Ferest [ Field/ag ([ Developed:

POTENTIAL RESTORATION CANDIDATE: [ Grade control [ Bank stabilization

] No [ Other:

THREAT TO PROPERTY/INFRASTRUCTURE: [} No [ Yes (Describe):

EXISTING RIPARIAN WIDTH : <sft (J25-508 [Js0-7sf Od7s-00 O >100t
EROSION Active downcutting; tall banks on both sides

Pat downcutting evident, active stream
widening, banks actively eroding at a
modegate rate; no threat to property or

Grade and width stable; isolated areas of bank
failureferosion; likely caused by a pipe outiall, local

of the stream eroding at a fast rate; erosicn

SEVERITY (circle#) | conribyting significant amount of sediment to

stream; obvious threat to property or infrastruchure scour, impaired riparian vegetation or adjacent use,
Channelized=|:] 1 infrastructure.
5 4 7 3) 2 1
ACCESS: Good access: Open area in public Fair access: Forested or developed area Difficult access. Must cross welland steep slope or

other sensiive areas to access stream. Minimal

materials, easy stream channel access for N steckeile areas available andfor located a great
' PR al or impact to landscaped areas. . " P

heavy equipment using existing roads or femova " distance from stream section. Specialized heavy

tealls, Stockpile areas small or distant from stream. equipment required.

ownership, suffident room to stockple adjacent to stream, Access requires ree

) 4 3 ; )

NOTES/CROSS,SECTION SKETCH:
— EPHEMERAL STOAMITERE DANHAGE FECh

N/rr--l AESIDENNAL DEvELOPMENT

- NEwWLy PLANTE , GUT o STORMW ATER MY
ST ECTA LS,
~  SomiE MEMING /PJP-{LA'P/ nAy gALes
BUT frow GOES Aound AvD CaATS INTY
Greovrd
= HEAVY SILT LoAD

~ sTREAM BELown HAS woeded Bl FEt

~ o DeFeEd B ED JBArK - Mo mERsuzemEnT

WETLE DR THINED

REPORTED TO AUTHORITIES L] YES [_]NoO




Severe Bank Erosion ER

WATERSHED/SUBSHED: APPOQUIMMINK (nATA T 7) DaTE: 4 /25 / 07 | ASSESSEDBY: @2, A%
SURVEY REACH: l TIME:___:___ AMPM PHOTO ID (CAMERA-PIC #): g 35-36,39-52
SITE ID: (Condition#) START LAT o ' " [LONG o ' " LMK GPS: (UnitiD)
ER-____ END LAT___° ' "LONG__° ' __" LMK _____

PROCESS: [ Currently unknown BaNk oF CoNcern: ) LT O rRT (O Both (looking downstrean)}

] Downcutting [] Bed scour LOCATION: B Meander bend [J Straight section [] Steep slope.’valley.wall [ Other: .

O widening (X Bank failure | DIMENSIONS: BANK FULL HEIGHT: 3° BANE FuLi wodTH = O DEPTH * 10

(] Headcutting [ Bank scour Length (ifno GPS) LT_| OO f  andfor RT fi ' Bottom width ft

1 Agerading B Slope failure Bank Ht LT_& # andfor RT ft Top width ft

Sed. deposition | [J Channelized Bank Angle LT 90 ° andior RT______ ° | Wetted Width ____ fi

LAND OWNERSHIP : {] Private [X Public (X Unknown | LAND COVER: [{] Forest [ Field/Ag [X Developed:

POTENTIAL RESTORATION CANDIDATE: ] Grade contrel [ Bank stabilization
[ No [ oOther:
THREAT TO PROPERTY/INFRASTRUCTURE: [ ] No Yes (Describe): STREAM BANK EROSior) APPASACHING
SEWEA LINE
EXISTING RIPARIAN WIDTH : (E] <25ft [125-50ft [ 50-75ft 75-10Q8 [ >100it
LEFT) (RI6nT.
EROSION Aclive downcuting; tall banks on both sides | oo 4o e g evident, active stream

Grade and width stable; isolated areas of bank
failureferasion; likely caused by a pipe outfall, local
scour, impaired riparian vegetation or adjacent use.

of the stream ercding at a fast rate; erosion
contributing significant amount of sediment to
stream; obvious threat to property or

Channelized=[_] 1 | infrastructure.
3 (4 3 2 ]

widening, banks actively eroding at a
moderate rate; no threat to property or
infrastructure

SEVERITY (circie#)

. Good aceess: Open areain public Difficult access. Must cross wetland steep slope or
ACCESS: . ’ . o o
ownership, sufficient room te stockpile other sensitive areas to access stream. Minimal
malerials, easy stream channel access for stockpile areas avalable andior located & great
heavy equipment using existing roads or distance from stream section. Specialized heavy

Fair access Forested or developed area
adjacent to stream. Access requires tree
removal o impact to landscaped areas.
Stockpile areas small or distant from stream.

trails. ‘_ equipment required.
5y - 4 3 ; 1
NOTES/CROSS SECTION SKETCH: DRANEE
Erorm gasmd
NaZ_
_5.71.‘.'_'_7}!_33“ (evr) O LEFT
BANE
RIHT
e
N NV, W -
WIETLAND

~ FORESTED STAEAYA CorfaDor BETWEEN 2 MElH Bor ioods . C SuBITRATE VS SAVD JsiLtferAvEL
—~ sTormwere BAGid ouTEALe Avovi- (B BANK , DISCHARGES - LoCAL RECHENT SAOD STRERr HAS

INTO CRUHED £onOLETE DefiiS. DETEAIoRATED SEVERELY ovir PAST {0 ~2°0 &
= unilery @ow (Sewen) windin 10' oF Aclviaf Edobirl BAMK - fcanvE wiDENED, WATER Levd Lowerd

- HeAw SAnDfSILT faravEL DEPONTS o 10/51 DE. oF BerodS-
- ACTIvEW ERebyny GANE HAS LITILE ROOT DENSITY . REPORTED To AUTHORITIES ] YEs [] No
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Lt E

Estimating Near-Bank Stress (NBS)

. Velocity profiles/I

- Josh:C/My Documents/Class
Files/RAM/Field Manual/Design Forms.xls

© 2003 Wildiand Hydrology

Stream: . Location: % 7 Date: \|z2s(on Crew: %u. Aw
= Transverse and/or central bars - short andlor discontinuous. NBS = HighiVery High  yes '
g 1 |Extensive deposition-(continuous, cross channef). NBS = Extreme. yes -
1 Chute cutoffs, down-valley meander migration, converging flow (Figure X). NBS = Extreme #~©
Radius of | Bankiull . - '
o Curvalure Width Ratio rflesatrriasnk
_Rc (feet) | Wi (feet) | Re/W ,
Average -
=] Pooi Slope Slope Ratio Near-Bank
S |'3 Stress -
B Sp S Sy/S Dominant
) Near-Bank Stress
X . Near-Bank
. Pool Slope | Riffie Slope|  Ratio Stress Cxrewme_
S, Sy S./Su ‘ .
- _P - - ul . pl o Clomnnel Cross ‘Rﬁ?
Near-Bank| Mean Rato | Near-Bank Erenssive ved -
g | Max Depth| Depth esé'e.f;
g dyp (feet) | d(feet) dne/d
% Near-Bank | Near-Bank Near-Bank | Mean Average Shear Ratio Near-Bank
- o | M2 Depth| Slope Shear Depth Slope Stress e;’r'esas“
dp(fect) |  Sw | twlb/) | d(feed) S sy | T
= . . Near-Bank
e 7 Velocity Gradient (.ft!slft) " Stress
3
Converting Values to a Near-Bank Stress Rating
' ) Method Number
Near-Bank Strgss 1 2 3 2 5 — 5 —3
Very Low >3.0 <0.20 <0.4 <1.0 <0.8 <1.0
Low N/A 531-3.0 | 0.20-040]0.41-060] 1.0- 15 | 08-1.05 ] 1.0-12
" Moderate 201-2.2 | 041-060]0.61-0.80 151-18 | 1.06-1.14] 1.21-16
‘High See (1) 181-20 | 061-0.80] 0.81-1.0 1 81-25 11.15-1.19] 1.61-2.0
Very High Above 15-1.8.] 081-1.0 101- 142 | 251-3.0 | 1.20-1.60 2.01-2.3
Extreme : <15 >1.0 >1.2 >30 | >16 >2.3 -
Methods for Estimating Near-Bz;nk Stress o ‘
1. “Transverse bar or split channel/central bar creating NBS/high velocity gradient: Level 1 - Reconnaissance.
2. Channel pattern (Re/W): Level II - General Prediction. - -
. 3. Ratio of pool slope to average water surface slope (S/S): Level 1L - General Prediction.
4. Ratio of pool slope to fiffle slope (S,/Sy: Level 1 - General Prediction.
5. Ratjo of near-bank maximum depth to bankfull mean depth (dgy/dyo): Level 1HE - Detailed Prediction.
" §. Ratio of near-bank shear stress to bankfull shear stress (ty/tue): Level TN - Detailed Prediction.
7 sovels/Velocity gradient: Level IV - Validation.

A25



Severe Bank Erosion

ER

WATERSHED/SUBSHED: Ap20ausmummvic. ( D.P. 3) DATE: 4 /27 / 7 | ASSESSEDBY:

SURVEY REACH: | TIME:___:__ AMPM PHOTO ID (CAMERA-PIC #): w23-27

“STTE ID: (Condition#' | STARTEAT__°__'.__“LONG__° ' " LMK GPS: (Unit ID)

ER- ' _ . Evp LaT___° ' _"Long__° ' " LMK

PROCESS: ] Currently unknown BANK OF ConcerN: (] LT [ RT Both (leoking downstream)

(] Downcutting [ Bed scour LoCATION: (1 Meander bend B Straight section [ Steep slope/valley wall {] Other:

[} widening (] Bank failure DIMENSIONS : Bér : I.
& Headcutting [] Bank scour Length (ifno GPS) LT_©0 & andlor RT_B8O ft | Botiom width ft Brw:® 3¢
O Aggrading [0 stope failure Bank Ht LT 2 @& andlor RT & ft i Top width ft

[ Sed. deposition | [ Channclized | Bank Angle LT 850 ° andlor RT__FD_° |  Wetted Width ft

LAND OWNERSHIP: ] Private [] Public [ Unknown

LAND COVER: Forest

] Field/Ag [ Developed:

1 Grade control

POTENTIAL RESTORATION CANDIDATE: ] Bank stabilization

O No O other:

THREAT TO PROPERTY/INFRASTRUCTURE: (I No [} Yes (Describe):

EXISTING RIPARIAN WIDTH ; O<z2sft O25-50ft [50-756 [ 75-100ft >100ft
EROSION Active dowrcuting; tal banks on both sides | o grencutting evident, active stream

of the stream esoding at a fast rate; ercsicn

Grade and width stable; isclated areas of bank

SEVERITY (circlef) | contributing significant amount of sediment to :lgdeg;g?é gﬁgﬁgz ?(;Ddrlgge?ttyaor failwreferosion; Tikely caused by a pipe outfal, lucal
streanm, obvious threat to properly or infrastructure‘ piop scour, impaired riparian vegetation or adjacent use.
Channelized=[] 1 | infrastructure.
5 4 3 2 L
ACCESS: Good access: Open area in public Fair access Forested or developed area Difficult access. Must cross wetiand steep slope or

ownership, sufficient rcom to stockpile
materials, easy Stream channel access fr
heavy equipment using existing reads or
trails.

adjacent to stream. Access Tequires lree
removal or impact o landscaped areas.
Stockpile areas small or distant from stream.

other sensitive areas to access streasn. Minimal
steckpile areas available andfor located a great
distance fom siream section. Speclalized heavy
equipment required.

5

3D 2

1

NOTES/CROSS SECTION SKETCH:

peLDoT PRoPERTY

. s .

-~
A
N
¥
=
-—‘——.—%—_/’

EPmEMTLAL DLMNATE AREA

wooby vEseTAnion W/ HERZAcEOUS vESETATIoN

(BEECL(, mArLE , CHERRY)

BELow DELDOT YARD ouTkE.ow .
Frord WHEN 1T RAwe

A gy
HEAD TG &videsdT

APPeaas Te HAVE

- SomE  SLi T RAME UNPERCUTING

-

SUBSTRATE

Tty - §AeBY ) SorE (RAVEL.
REPORTED TO AuTHORITIES [ YES [ NoO




-

s|x'swlog uBiseg/enueiy pie|d/Nvd/seltd-
s8BjO/SIUeLInOO ARYDIUsOP

ABojoipAy pue|p(ing €002 @

eV

! Hotr 1 £ 0¢l IMO9S TYLOL|
———TT IQ - " |oAelB pue weoj Apues
0s-5¥ GOy  S6S08 §620Z G60L  §6S ueamieq h._muczom_ :uopeoyNeNs
ewanxg ublHAA  ublH  emsepoy MO MOTAA o X\jeuli pues Yim jeaeib-1omo)
. : 01005 [E101 ‘wio| Apues-1eddn /sjeLeiBN
— . : I sl
ebejs (Inpjueq o} uoljeial U $1948] 3|qeIsun o uoysod uo Guipuedep sjuiod OL-§ ppY. Mal M * \N ) . Q\ov
‘ ’ uopespnens uojjosiold
_ 208LNG
(uswisnipe ou :0 +) LeIDANS :n_Eu&E agsrn
{sessacoid jeuoisole 0} pesudxe §| pues J) spujod oL pPRY) pUES ] 5
{pus Jo pasodiwoa s} ey} [eperew yued jo sBeusalad uo Bupuadap sjulod 01-6 PRY) [8ARID HIH - L ml (ssaibap)
{yenipe J0U Op U} ‘[EUISJEW YLteq JO %0G UBL} JoyeaIB xews [OAEIB/pURS 4 ‘slujod Of 1oEI9nS) 81900 . ajbuy
(lepuerod LOJSEIB Yuey MO] BARY Siapinog Jo pesodliod sUER) siepnog . -jued
) 4
(lepusjod uojsosa sueq Mo| Kisa aAeY SyUE] Yoo1pag) 001pag sjbuy Jueg
" gleyeiey xueg ki -2
3} - . Mo | S'8 a (%)
0l 0608 | 64-09 | 65-0% .| 6'€-0T | 61-0'% [ Xopu| vofjosjald A23A (vio)a | Aususq
op> ob-vt | s1-62 | oc-v5 |CeG-8L) | 08-00) | smeA 8081NS ] 100y
0l 06-019 | 62-09 | 6:5-0F 6€-0Z |.61-01 | xopul . m Ausueq jooy pejybis
6li< |.6Lb-16 [ 06-48 )| o08-19 | o9-1z | oz-0 anfeA OIPUY HUISE m . 5°Q !
oL }.06-08 | 64-0'9 | 65-07 | 6€-0'z | 61-07 | ~xapu) Aysueg jooy | F Mo-7 0
og> 0s-¥i>|. sL-62 | 0e-¥g | g9-6L | 09-00F { ONBA poIybiem | < ‘ vio | ) wdeg
oo |o06-08|6L-09 |6G-0% | 6€-07 | 61-01 | xapy yBie yusg m. _ o0y
500> |50'0- ¥t'0 |50~ 620 £'0-6v'0 [(S0-68°0)| 60-0'1 | enen /yideq jooy v jybiey] yuegrydsg 100,
0l 06«08 \m.h 09 | 66-0F% | 6€-0C | 8'L-0°) Xapu| WBe fnpjueg Z L z
g2 | 82-12 402-9D] §1-2) |6b1-1b| V-0 | enea /WBIey yueg HotH | b/ o g v
ewanxg | ybiy Aiep ybi aJBsspoy . Mo Mo Aisp a/nv (u) BroH | (W) E_m_wI
: i finpueg Aueg
ERuSiod HoisRIA IR . WbjeH Inpjuegnybiey yueg
; Xapu] piezZeH uo[solg yueg [epjuajod . ‘
uolsoig xepu| enjepselqeleA Aiiaipo
_ jueg . : . .
YA N LT eled 1U0103G 55019
ulo4 jH3g

——

i

f—r——— prm—— pre———

e, R . e ——
ol [ -, A ;. S———

{ H . g g

pl -

3

3



Estimating Near-Bank Stress (NBS)

Stream: Acro. (0P 8)

Location:

Date:

ff2q)ae

Crew.

Ak, ¥

Josh:C/My DocumentsiClass

Filas/RAMIField Manual/Design Fomns.xIs

© 2003 Wildiand Hydrology

= Transverse andfor central bars - Short andlor discontinuous. NBS = High/Very High w~o
% 1 |Extensive deposition'(continuous, cross channel). NBS = Extreme. PO
= Chute cutoffs, down-valley meander migration, converging flow (Figure X). NBS = Extreme
Radius of | Bankfull . - '
2 Curvature Width Ratio Ne;rrfsasnk
_Rc (feet) Wi (feet) Rc/W :
Average e ‘
et Pool Slope Slope Ratio Near-Bank
§ 3 Sp S S,/S fress Dominant
. Near-Bank Stress
. . Near-Bank
. Pool Slope | Riffle Slope Ratio Stress Low
. Sy’ Sir S./Sq .
£ o/ Ot Lrets et o
Near-Bank| Mean :
oo ti g
5 Max Depth Depth Ratio Nesatrriznk
8 dy (Fect) | d (feet) dnfd
% Near-Bank | Near-Bank Near-Bank| Mean Average Shear Ratio N B. K
— 6 Max Depth | -Slope Shear Depth Slope Stress egt‘; a;n
do {feet) Snb T () | d (feet) S < (IbifE) Tt S
> . . Near-Bank
< 7 Velocity Gradient (ﬂislft) Stress
[
—
Converting Values to a Near-Bank Stress Rating
n ' . Method Number
Near-Bank Strgsa 1 2 3 2 —% 5 7
Very Low >3.0 <0.20 <04 - <10 <08 <1.0
Low N/A 521 -3.0 | 0.20-0.40] 0.41 -0.60 10-15 | 08-105] 10-12
" Moderate 201-22 | 041-060]0.61-0.80 151-1.8 | 1.06-1.14] 1.21 -1.6
‘High See (1) 1 181-20 |061-080] 0.81-10 "181-25 | 1.15-1.19] 161-20
Very High Above 15-1.8.] 0.81-1.0 101- 142 | 2.51-3.0 | 1.20-1.60 201-23
Extreme ‘ - <15 >1.0 >1.2 . >30 | =186 >23 .
Methods for Estimating Near—Bs;nk Stress . o .
L. Transverse bar or split channel/central bar creating NBS/high velocity gradient: Level 1. Reconnaissance.
2. Channel pattern (Re/W): Level 11 - General Prediction. ’
. 3. Ratio of pool slope to average water surface siope (S/S): Level I - General Prediction.
4, Rgtio_of poot slope to iiffle slope (Sy/Sap): Level 1I - General Prédiction.
5. Ratio of near-bank maximum depth to pankfull mean depth (dy/dy): Level HI - Detailed Prediction.
" 6. Ratio of near-bank shear stress to banicfistl shear stress (ty/tus): Level [ - Detailed Prediction.
7. Velocity profiles/Isovels/V. elocity pradient: Level TV - Validation.

A25
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Severe Bank Erosion

WATERSHED/SUBSHED: APTPo (DP])

Dare:_H/_ZH /0% | ASSESSEDBY: Rl Ak

SURVEY REACH: TIME: 4 AMPM PHOTO ID (CAMERA-PIC #). it

SITE ID: (Condition-#} START LAT ° ' " LONG o ' " LMK GPS: (UnitID)
ER-_____ END LAT___° ' "LONG__°__'___" LMK_____

PROCESS: [ Currently unknown BANK OF CONCERN: (1 LT [J RT [] Both (looking downstream)

(] Downcutting [ Bed scour LocATioN: [ Meander bend [ Straight section [ Steep slope/valley wall O Other:
] widening L] Bank failure DIMENSIONS : :

O Headoutting [ Bank scour Length {ifno GPS) LT 5B ft andlor RT__S0  ft !  Bottom widih ft
(] Aggrading [ Slope failure Bank Ht LT | ft andfor RT | it i Top width. fi
O sed. deposition ] Channelized Bank Angle LT 1o ° andfor RT_ 1O ° 1  Wetted Width ft

LAND OWNERSHIP: [] Private [ ] Public [J Unknown

LAND COVER: []Forest []Field/Ag {7 Developed:

POTENTIAL RESTORATION CANDIDATE:
] No

(] Grade control
(] other:

] Bank stabilization

THREAT TO PROPERTY/INFRASTRUCTURE: [ ] No

EXISTING RIPARIAN WIDTH:

O=2s5ft [J25-50%

(] Yes (Describe):

50756t [ 75-100ft [ >100ft

Active dowrcutting; takl banks an both sides
of the stream eroding &t a fast rate; erosion
confributing significant amount of sediment to
stream; obvicus threat to property or
infrastructuse,

EROSION
SEVERITY (circie#)

Channelized= D 1

Pat downcutting evident, active stream
widening, banks actively eroding at a
moderate rate; no threat to property or
infrastructure

Grade and width stable; isclated areas of bank
fallureferosion; likely caused by a pipe outfall, local
scour, impaired riparian vegetation or adjacent use.

5

4

3 2) 1

Good access: Open area in public
ownership, sufficient room to stockgile
materials, easy stream channgl access or
fieavy equipment using existing roads or
trails.

ACCESS:

Difficult access. Must cross welland steep slope or
other sensitive areas to access stream. Minimal
stockpile areas avallable andr tocated a great
distance from stream section. Speciatized heavy
equipment required.

Fair access: Forested or developed area
adjacent to stream. Access requires tree
removal or impact to landscaped areas.
Stockpile areas small or distant from stream.
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Severe Bank Erosion ER

WATERSHED/SUBSHED ! Jafpadurrretomincks  W.T. (e /o) DATE; % / 25 [ ©O7 | ASSESSEDBY: 2 &, AL
SURVEY REACH: TIME:___:_____AMPM PHOTO ID (CAMERA-PIC #): #52-459
SITE ID: (Condition#). | STARTLAT___°__ ' " LONG___°__'__" LMK GPS: (Unit ID}
ER- " | Ewp LAT__° ' “"LoNG__° ' " LMK

PROCESS: [ currently unknown BANK OF CONCERN: (] LT [1RT B Both (looking downstream)

= Downcutting (] Bed scour LOCATION: [] Meander bend [P Straight section (] Steep slope/valley wall [ other:
[ widening 1 Bank failure DIMENSIONS :

[ Headcutting J Bank scour Length (ifno GPS) LT_S o ft andor RT__ SO # l Bottom width ft
(O Aggrading X Slope failure Bank Ht LT ft andfor RT ft | ‘Top width ft
B4 sed. deposition | {1 Channelized Bank Angle LT ® andfor RT ° Wetted Width ft

LAND OWNERSHIP : [] Private [ Public B¢] Unknown | LAND COVER: [ Forest [ Field/Ag [ Developed:

POTENTIAL RESTORATION CANDIDATE: [ Grade control [] Bank stabilization

O Ne {1 other:

THREAT TO PROPERTY/INFRASTRUCTURE: [1No [ Yes (Describe):

EXISTING RIPARIAN WIDTH : O<2set (J2s-son (Jso7see O7s-1008 X >100n
EROSION Active dowrcuting; t2l banks on both Sides | b4 qoun e ting evident, active stream

Grade and width stable; isolated areas of bank
failureferosion; likely caused by a pipe outfall, local
scaur, impaired riparian vegelation or adjacent use.

of the stream eroding at a fast rate; erosion
contributing significant amount of sediment to
stream; obvious threat to property or

Channetized=[_] 1 | nfrastructurs.

SEVERITY (circie#) widerning, banks actively ereding at a
moderate rate; no threat o property or

infrastructure

750 g 3 2 1

ACCESS: Good access: Open areain public Difficult access. Must cross welland, steep slope or
ownership, sufficient room to stockpile other sensitive areas to access stream. Minimal
materials, easy stream channel access or stockpile areas available andlor located a great
heavy equipment using existing roads of distance from stream section. Specialized heavy

Fair access Forested or developed area
adjacent to siream. Access requires tree
removal or impact to landscaped areas.
Stockpile areas small or distant from stream.

frails. equipment required.
5 4 3 2 1
NOTES/CROSS SECTION SKETCH:
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Estimating Near-Bank Stress (NBS)

PR LT R S R R

. Transverse bar or
. Channel pattern (Re/W): Level I1-Ge
. Ratio of pool slope to average water su
. Ratio of pool slope to riffle slope {S,/Sq
. "Ratio of near-bank maximum depth to b
. ‘Ratio of near-bank shear stress 0 bankfull shear stress
. Velocity profiles/Isovels/Velocity gradient: Level IV - Validation.

Jost:C/My Documeits/Class

Files/RAM/Field Manuat/Design Forms.xls

split channel/central bar creating NBS/high velocity gradient Level X-
neral Prediction. '
rface slope (SJ.S)= Level II - General Prediction.
o: Level IL - General Prédiction. =~
ankfull mean depth (dg/diye): Levet XII - Detailed Prediction.
(taftine): Leevel IIE - Detailed Prediction.

© 2003 Wildiand Hydrology

Stream: APPO ( DP . 19 ) . Location: Date: L//:u// o7 Crew. Ric. Ak
= Transverse and/or central bars - short and/or discoptinuous. NBS = High/Very High w0
211 Extensive deposition (continuous, cross channel). NBS = Extreme. ~D :
= Chute cutoffs, down-valley meander migration, converging flow (Figure X). NBS = Extreme i
Radius of | Bankfull N ' '
9 Curvature Width Ratio Neé‘t:;iasnk
R (feet) Wiy (feet) Rc/W ,
Average . :
= Pool Slope |~ g5ne Ratio | Near-Bank
§ 3 Sp S S,/S Stress Dominant
_ Near-Bank Siress
; . Near-Bank
. Pool Slope | Riffle Slope|  Ratio Stress Lowd
, Sp Sqr So/Sut
i T Down pu\!x'n'\s (nw\\v\
Near-Bank | Mean .
| Max Depth Depth Ratlo Ne;‘t’r;‘ia“k
3 dp (feet) | d (feet) dn/d S
% Near-Bank | Near-Bank Near-Bank{ Mean Average Shear Ratio N B. K
= & Max Depth Slope Shear Depth Slope Stress e:trr”e asn
dy (feet) Sub o (IE) | d (feet) S 9] Tl S
= . . Near-Bank
& 7 Velocity Gradient (ftfslft) Stress
Q
-
Converting Values to a Near-Bank Stress Rating
' . Method Number
Near-Bank Strgss 1 3 3 2 % —% 7
Very Low >3.0 <0.20 <04 <10 <0.8 <1.0
Low N/A 521-30 | 0.20-0.40[0.41-060] 1.0- 15 | 08-1.05] 10-12
" Moderate 1 201-22 |0.41-060]0.61-080 151-1.8 |1.06-1.141 1.21 -1.6
‘High See(l) 181-20 }061-0.80] 0.81-1.0 181-25 | 1.15-1.191 161-2.0
Very High Above 15-18.| 0.81-1.0 101-12 | 2.51~3.0 | 1.20-1.60 201-2.3
Extreme | : <15 >1.0 >1.2 . >30 | =16 >2.3 .
Methods for Estimating Near-Bank Stress N ‘ :
Reconnaissance.

A25



Severe Bank Erosion

ER

WATERSHED/SUBSHED: APPOQUIriming (patak et 1) | Date: _H /7 25 ;07 | ASSESSEDBY: Rk Ak
SURVEY REACH: | TIME:___:_ AM/PM PHOTO ID (CAMERA-PIC #}: # 60-65
SITE ID: (Condition+#) START LAT o ' " LONG ° v LMK___ GPS: (Unit ID)
ER-_____ END LAT___° ' "™IONG__° ' " LMK __ _

PROCESS: 1 Currently unknown BANK OF CONCERN: ELT [ rT U Both (looking downstream)

(] Downcutting [] Bed scour LocATION: B Meander bend (] Stralght section [ Steep 5lope/va‘lley wall I:] Other:
(] Widening (L] Bank failure DIMENSIONS : BANE Fuct wapin : 18" 8w FuHeignT: 1T DECTH 3
' Headcutting ] Bank scour Length (ifno GPS) LT QQ ft and/or RT ft Bottom width it
M| Aggrading {1 Slope failure Bank Ht LT l ft and/or RT fr Top width ft
Sed. deposition | [] Channelized Bank Angle LT 9O ° andlorRT____ ° Wetted Width ___ #t

LAND COVER: [] Forest

LAND OWNERSHIP : [] Private [J Public [] Unknown

d Field/Ag (] Developed:

POTENTIAL RESTORATION CANDIDATE

I No

3 other:

[ Grade contro!

{1 Bank stabilization

THREAT TO PROPERTY/INFRASTRUCTURE: B4 No

EXISTING RIPARIAN WIDTH :

O] Yes (Describe):

O=<esa O2s-s0n O s0-750 75-100ft

O >100f

EROSION
SEVERITY (circlei)

Channelized=[_] 1

Active downcutfing; tall banks on both sides
of the stream evcding at a fast sate; erosion
contributing significant amount of sediment to
stream; chvious threat to property o
infrastructure.

Pat downcutting evident, active stream
widening, banks actively eroding &t a
moderate rate; no threat to property or
infrastructure

rade and width stable; isolated areas of bank

failurefgrosion; ke caused by a pipe outfall, local
seour, impaired riparian vegetation or adjacent use.

5 4

3

2

@)

ACCESS:

Good access: Open area in public
ownership, sufficient room to stockpile
materials, easy stream channet access br
heavy equipment using existing roads or
trails.

Fair access: Forested or developed area
adjacent to stream. Access requires free
remaval or impact to landscaped areas.

Stockpile areas small or distant from stream.

Difficult access. Must cross wetland steep slope or
other sensifive areas to access stream. Minimal
stockpite areas avallable and/or located a great
distance from stream section. Specialized heavy

L equipment required.

5 4

3

(2]

1

NOTES /CROSS SECTION SKETCH:
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Estimating Near-Bank Stress (NBS)

#
A ' Stream: , Location: Date: Crew:
|~ Transverse and/for central bars - short andlor discontinious. NBS = High/Very High ~o
s % 1 | Extensive deposition-(continuous, cross channel). NBS = Extreme. ~N© :
. 1 Chute cutoffs, down-valley meander migration, converging flow (Figure X). NBS = Extreme 0
' Radius of | Bankfull . - '
o , | Curvature Width Ratio "qe;trr-essink
. Re(feet) | Woe(fee) | RoW |
, Average - :
. l — Pool Slope Slope Ratio Near-Bank
- § 3 Sp S S5 Stress Dominant
A . ' _ Near-Bank Siress
i . . Near-Bank
] . Pool Slope | Riffle Slope Ratio Stress TN
£ 8, Si 5,/Sq , :
. i — i ol Clhan el Cvoss, gQA-fM
2 Near-Bank| Mean .
g 5 Max Depth | Depth Ratio Ne;rr;Bsasnk
. B doo (Feet) | d (feet) drefd
_ % Near-Bank { Near-Bank Near-Bank Mean Average Shear Ratio N BV K
. = o | Max Depth| Stope Shear Depth Slope Stress esa‘t“ si“
2 dotest) | Sw | () | d(feet s (bR | '
. = . . Near-Bank
¥ 517 Velocity Gradient (.ﬂlslft) Stress
18 ij Converting Values to a Near-Bank Stress Rating
Rt ‘ ) Method Number
‘ Near-Bank Strgss 1 2 Y r — 5 —7
Very Low >3.0 < (.20 <04 - <1.0 <0.8 <1.0
; Low N/A 521-30 | 0.20-0.40}0.41-060 10-15 | 08-105 ) 10-12
" Moderate 501-22 | 041-060]0.61-0.80 151-1.8 | 1.06-1.141 1.21- 1.6
‘High See (1) [ 1.81-2.0 | 061-080] 0.81-1.0 —181-25 | 1.15-1.19] 1.61-2.0
Very High Above 15-18.| 081-10] 1.01-12 551-30 11.20-160] 2.01-2.3
Extreme - <15 >1.0 >1.2 | >30 | =16 >23 .
Methods for Estimating Near-B:‘;nk Stress o '
1. Transverse bar or split channel/central bar creating NBS/high velocity gradient: Level I - Reconnaissance.
2. Channel patiern (Re/W): Level II - General Prediction. - :
. 3. Ratjo of pool slope to average water surface slope (S/8): Level II - General Prediction.
4, Ratiorof pool slope to Tiffle slope (8,/Sy0): Level II - General Prediction.
5. Ratio of near-bank maximum depth to bankfull mean depth (d/dy.o: Level XL - Detailed Prediction.
" 6. Ratio of near-bank shear stress to bankfisll shear stress (ty/tu): Level 111 - Detailed Prediction.
7

. Velocity profiles/Isovels/Velacity gradient: Level TV - Validation.

g Josh:CMy Documents/Class A%

Flles/RAM/Field ManuaDesign Forms.xls © 2003 Wildland Hydrology




Severe Bank Erosion ER

WATERSHED/SUBSHED: ALPQumtmic { DP %) DaTE: 1 /_2S /07 | AssessEpBY: i, A
SURVEY REACH: | TIME:____:___ AM/PM PHOTO ID {CAMERA-PIC #): # 70-7C -~ o=
SITE ID: (Condition ) STARTIAT __° ' "LONG__° ' " LMK ____ | GPS:wnitiD)
ER-* . . lEwp LAT__° ' "loNG__° ' " LMK ___
PROCESS: I Currently unknown BANK OF CONCERN: ] LT RT [ Both (looking downstream)
[ Downcutting [ Bed scour LOCATION: [] Meander bend B Straight section [ Steep slope/valley wall [] Other: gEH: V¢
[ widening (] Bank faiture DIMENSIONS : Brw: S
[ Headcutting [ Bank scour Length (if ne GPS) LT ft andlor RT_Z2.4 # l Bottom width ft
O Aggrading Slope failure Bank Ht LT ft and/or RT 1 ft ’ Top width ft
] sed. deposition [ Channelized Bank Angle LT_____ ° andfor RT»j_O_" | WettedWidth __ fi

LAND OWNERSHIP : [ ] Private [ Public [X] Unknown | LAND COVER: [ Forest [ Field/Ag [X Developed:

POTENTIAL RESTORATION CANDIDATE: ] Grade control ] Bank stabilization

O neo (3 Other:

THREAT TO PROPERTY/INFRASTRUCTURE: B4 No [ Yes (Describe):

EXISTING RIPARIAN WIDTH : O<se Bas-s50n [s0-7se T75-10008 O >100f
EROSION Active dowrcutting; tall banks on both sides

Pat downcutling evident, active stream - "
widening, banks actvely eroding at a Grade and width stzble; isolated areas of bank

. failurelerasion; fikely caused by a pipa ouffall, local
ﬁg:g?&;ﬁ?? o lrest to property of scour, impaired riparian vegetation or adjacent use.

of the stream eroding at a fast rate; exosion
confributing significant amount of sediment to
stream; abvious threat to property or

Channelized=[ ] 1 | infrastructure.

SEVERITY (circlet)

75 q 3 2 I

. Good access: Cpen area in public Difficult access, Must cross welland, steep slope or
ACCESS: ! . . s WA
ownership, sufiicient room 1o stockpile other sensitive areas to access stream. Minimal
materials, easy stream channel access br stockpile areas available andfor located a great
heavy equipment using existing roads or distance from stream section. Specialized heavy

Fair access Forested or developed area
adjacent to stream. Access requires iree
removal of impact to 1andscaped areas.
Stockpile areas small or distant from stream,

trails. o equipment required.
3 ) 3 2 1
NOTES/CROSS SECTION SKETCH: - EPHEMELAL ;
' - MSCmARGE ALeh ok _
ouTFALL [5PreLnAYy  of o

STob M ATER MeenT Pordd
~ SuBSteAlE A MIK OF

samd fsinT feraver/

cor L frouiinsks

N

- RUEHT AfeE HieHYY
ExeSed Wi Lee
VETET o ae 2027
SYEPATT L

— LEPT BAMC HAS HERGACEPAS
VERETATION. 1T 18 STESP (3ur
SABLE

o Bp-RAP
; sPr vy

- SofL PROFILE
0-1" : pAGAMC
1-39"‘. SILT LeArn
3660, t SANDY wolim
LB : frAVEL -
RerorTED TO AUTHORITIES [] Yes (I No
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Stream: Aepo (be 12)

Estimating Near-Bank Stress (NBS)

Location:

Date:

)25 [

Crew. Ak, Rk

- VAN R A

" Josh:C/My Documents/Class
5 Filas/RAM/Field Manual/Design Forms.xls

Methods for Estimkting Near-Bank Stress -
“Cransverse bar or split channel/central bar creating
. Channel pattern (Re/W): Level I1 - G

NBS/high velocity gradient:
eneral Prediction. ’

Level I - Reconnaissance.

Ratio of pool slope to average water surface slope (S,,I_S): Level II - General Prediction.

. Ratio of pool stope to fiffle slope (SyfSug: Level I - General Prediction.

“Ratio of near-bank maximum depth to bankfull mean depth (d.4/du): Level TH - Detailed Prediction.
' Ratic of near-bank shear stress to bankfusll shear stress (t.o/tue): Level I« Detailed Prediction.

. Velocity proﬁlesllsovgisN.elocitS' gradient: Level TV - Validation. '

© 2003 Wildland Hydrology

= Transverse and/or central bars - short andlor discontinuous. NBS = High/Very High 0
=11 Extensive deposition-{(continuous, cross channel). NBS = Extreme.  ~0 :
=1 |Chute cutoffs, down-valley meander migration, converging flow (Figure X}. NBS = Extreme N9
Radius of | Bankfull . ~ '
, | Curvature Width Ratio Nesatl;essasnk
_Re(feet) | Wix (feet) | Re/W :
' Average -
= Pool Slope Slope Ratio Near-Bank
o | )
E 3 Sp S S,/S Stress Dominant
' ) Near-Bank Stress
. - Near-Bank
. Pool Slope | Riffle Slope Ratio Stress Lowd
’ Si /S .
i -S_P ' il SP] il Nonas s PRV Yy G‘IU“‘(
Near-Bank Mean . _
. | MaxDepth | - Depth Ratio Ne;;;i“k
S dy (feet) | d (feet) dne/d
% Near-Bank | Near-Bank Near-Bank] Mean Average Shear Ratio N B. K
— 5 Max Depth Slope Shear Depth Slope Stress e;t':e Zn
dp (feet) Swb T () | d (feet) S 7 (Ibfi) Tl s
= . . Near-Bank
£ 7 Velocity Gradient (ﬁ!siﬂ) Stress
Q
-
Converting Values to a Near-Bank Stress Rating
: . Method Number
Near-Bank Strgss 1 3 3 i —% —% 7
Very Low >3.0 <0.20 <0.4 - <10 <0.8 <1.0
Low N/A 291-3.0 | 0.20 -0.40] 0.41 - 0.60 170-15 | 08-1051 10-12
" Moderate 5.01-2.2 | 0.41-060] 0.61-0.80 151-1.8 11.06-1.14] 1.21 -1.6
‘High See (1) 1 981-20 | 061-0.80] 0.81-1.0 —1.81-25[1.15-1.19 161-2.0
Very High Above 15-18.1 0.81-1.0 101- 12 | 2.561-3.0 | 1.20-1.60 201-23
Extreme K : <15 >1.0 >1.2 . >30 | =16 >2.3 -

A26



Severe Bank Erosion ER
WATERSHED/SUBSHED: APp0 6 i+ rhiriic (ve 13) DATE: & 124 /07 | ASSESSED BY: K
SURVEY REACH: I TIME:___: AMPM PHOTO ID { CAMERA-PIC #): # 15-19
STTE 1D (Conditiori#) . | SpagTLAT__°___'___"LONG__ °__' " LMK _____ | GPSt(UnitID)
ER-: " . .| Evp LT o r wWIONG__° ' __" LMK __
PROCESS: 1 Currently unknown BANK OF CONCERN: DA LT [ RT [ Both (looking downstream)
[ Downutiing [] Bed scour LOCATION: M?ﬂder be)nd [ Straight section [ Steep slope/valley wall [] Other: -y L{
] widening ,.Bank failure DIMENSIONS : derM: 3
[ Headcutting [ Bank scour Length (ifno GPS) LT_2-0 ft andfor RT ft | Bottom width ft QEH 2
O Aggrading E Slope failure Bank Ht LT /7 ft andlor RT ft Top width ft gFws 33
[J Sed. deposition | [] Channelized Bank Angle LT &0 ° andlor RT____ ° | WettedWidth ____ &
LAND OWNERSHIP: (] Private [J Public 5 Unknown | LAND COVER: B Forest [ Field/Ag [ Developed:
POTENTIAL RESTORATION CANDIDATE: [ Grade control [[] Bank stabilization
O No ] Other:
THREAT TO PROPERTY/INFRASTRUCTURE: B No [ Yes (Describe):
EXISTING RIPARIAN WIDTI : O<2se C2s-son  [Js0-7st [375-1008 P >100f
EROSION Active downcutiing; tall banks on both sides I .
SEVERITY (circles of the stream eroding at a fast rate; erosion :,?é ;?‘:"?;?:E 2&131' :ﬁﬁ SZTE:“ Grade and width stable; isolated areas of bank
(cfrefed) | contributing sighificant amount of sediment 1o o eragt’é cate: o threa,; o rogefty or failureferosion; likely caused by a pipe cutfal, local
siream; obvious threat to property or infrastructure ' prop scour, impalred riparian vegetation or adjacent use.
Channelized=_] 1 infrastructure. N
5 q (3) 2 T
ACCESS: Good access: Open area in public Fair access Forested or developed area Difficult access. Must cross wetland steep slope o
ownership, sufficient rooim to stockpile adiacent fo stream. Access requires ree other sensitive areas to access stream. Minimal
materials, easy stream channel access or rerlnoval o impa ctio lan dscapl d areas. stockpile areas available andfor located a great
heavy equipment using existing roads of . : i distance from siream section. Specialized heavy
wrails, Stockpile areas small or distant from stream. equipment required.
5 4 3y 2 i
NOTES/CROSS SECTION SKETCH: - PergsinsAl STREAM
- LoCATED ted A . FoRESTED
AceA Behwegr REHDENTIMR
N EHBoRHoon A A Davevofit-
Na RS oRHTOD .
~ RooT DEPRM4: 7'
T PENSIT] .85 7, !
GANK - SuemenTE: SAnd JouT [ coBlEfGravaL
TR ~ LARGE SA~D IMV&, gar oM
gt N DE OF GErd (] Seme vEHEWNON )
BAN [ ge W SomeE VE Ord
-~ WETLAND ouTLeT T THE
pMorTAERS T .
- STRETM™M 15 SLow § SHALLOW
- ShrY / ST BAvik
- (RovrivATER- RECHARSE ont
LEefT Savve & | FT
- VESEWNON! mifue, POPLAL, TErEwEDh
WULTE FLpftdt ROSE s § Wupk CAEEATE
ReporTED TO AUTHORITEES [ 1 YES []No
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. Estimating Near-Bank Stress (NBS)
1 Strearm: AP0 (b 13) Location: Date: 5/24/67 Crew: RK
, 1= Transverse andfor central bars - short and/or discontinuous. NBS = High/Very High 25
= 2 | 1 |Extensive deposition-(continuous, cross channel). NBS = Extreme.  ~? :
. S . Chute cutoffs, down-valley meander migration, converging flow (Figure X). NBS = Extreme  ~?
- Radius of | Bankfull g - )
K ) Curvature | Width Ratio ﬂesatrr;iasnk
l Rofeet) | Wh(feet) | RoW | .
Average i
1o = Pool Slope Slope Ratio Near-Bank
. . :5; 3 Sp s S,/ Stress Do’mihant
L& _ Near-Bank Stress
. . Near-Bank i
! . Pool Slope | Riffle Slope Ratio Stress Hip b
.Sy Sq S,/S; .
i - z - - il PI il Chnoanine\ Crads 52 L'L‘OV‘
' . {
2 Near-Bank| Mean Rafio | Near-Bank Onemnel Sudds e
R 5 | Max Depth| Depth e;‘;;“
. 5 d. (feet) | d (feet) d/d
| S NearBank | Near-Bank | Near-Bank| Mean | Average Shear ratio |N Bank
. - 5 Max Depth | Slope Shear Depth Slope Stress ?trr-e a;n
dy, {feet) Shb Tap {IDITE) d (feet) S 1 (Ibfi2) TlT . S
. > . - Near-Bank
N R Velocity Gradient (.ﬁ!slft) Stress
g -
% -,; Converting Values to a Near-Bank Stress Rating
e ' _ Method Number
am: |Near-Bank Strgss 1 3 3 2 —% —% 7
Very Low >3.0 <0.20 < 0.4 - <1.0 <0.8 <1.0
Low N/A 591-3.0 {0.20-0.40]0.41-060] 1.0- 15 | 08-105] 1.0-12
* Moderate 2.01-22 [0.41-060]0.61- 080] 1.51-1.8 |.1.06- 1.14] 1.21 -1.6
‘High See(1) | 181-2.0 |061-0.80] 0.81-1.0 | 181-251115-1.19] 161-20
Very High Above 15-1.8.] 0.81-1.0 ) 1.01- T2 1 2.51-30 | 1.20-1.60] 2.01- 2.3
Extreme | : <1.5 >1.0 >1.2 . >30 | >16 >23 .
Methods for Estimating Near-_Bs;nk Stress o '
1. Transverse bar or split channel/central bar creating NBS/high velocity gradient: Level I - Reconnaissance.
2. Channel pattern (Rc/W): Level II - General Prediction. . :
. 3. Ratio of pool slope to average water surface slope (S,/S): Level I - General Prediction.
4. Ratio_of pool slope to tiffle slope (8,/Sses Level II - General Prédiction. =~
5. Ratio of near-bank maximum depth to bankfull mean depth (dn/dy): Level 1M - Detailed Prediction.
" 6. Ratio of near-bank shear stress to bankfull shear stress (t.y/tir): Level [XL - Detailed Prediction.
7. Velocity profiles/Isovels/Velocity gradient: Level IV - Validation.
2 Josh:C/My Documeits/Class . e
" Files/RAM/Field ManualDesign Forms.xls © 2003 Wildiand Hydrology A25




Severe Bank Erosion ER

WATERSHED/SUBSHED: g@foauywumemic { DP 1Y ) DATE; S /24 /07 l ASSESSEDBY: 2K

SURVEY REACH: | TIME: . AMPM PHOTO ID {CAMERA-PIC #): IR

SITE ID; (Condition#) .~ | SragTlaT__° __'__"LoNG__° ' " LMK GPS: (Unit D)

ER- .. .- |Ewp Lar__°_ ' _"Long__°__' " LMK

PROCESS: [ Currently unknown BANKOF CoNcErN: ] LT [1RT B Both (looking downstream}

[ Downeutting (] Bed scour LOCATION: [] Meander bend [] Straight section [ Steep slope/valley wall 7] Other: 8" 2’

] widening [} Bank failure DIMENSIONS : [7oWESy i

[ Headcutting [ Bank scour Length (if no GPS) LT — ft andlor RT = f o Bottom width ft peprd §
N} Aggrading X Slope failure Bank Ht LT ft and/or RT ft |  Top width ft wopd - S
[ Sed. deposition Channelized | Bank Angle LT_30 ° andlor RT_8O ° Wetted Width fi

LAND OWNERSHIP : [] Private [] Public [] Unknown | LAND COVER: [ Forest [ Field/Ag [ Developed:

POTENTIAL RESTORATION CANDIDATE: [ Grade control [C] Bank stabilization

[ No 1 other:

THREAT TO PROPERTY/INFRASTRUCTURE: J No [ Yes (Describe):

EXISTING RIPARIAN WIDTH <sft [(d2s-s00 [dso-7see OO 7s-100ft [J>1008
EROSION Active downcutting; tll banks on both sides

Pat downcutting evident, active stream A y
widening, barks actively exoding at a Grade and width stable; isolated areas of bank

. failureferosion; likely caused by a pipe outfall, Jocal
i’:gg?;&gtﬁf‘ o threat to property or scour, impaired riparian vegetation or adjacent use.

of the stream eroding at a fast rate; erosion
contributing significant amount of sediment to
stream; obvious threat to property or

Channelized=[_] 1 | infastructure.

SEVERITY (circle#)

-

5 4 3 2 !

ACCESS: Good access: Open area in public Difficult access, Must cross welland, steep stope or
ownership, sufficient room to stockpile other sensitive areas to access stream. Minimal
materials, easy siream channel access or stackpile areas available and/or located a great
heavy equipment using existing roads or distance from stream section. Specialized heavy

Fair access: Forested or developed area
adjacent to stream. Access requires tree
removal or impact to landscaped areas.
Stockpite areas small or distant from stream.

trails. oy aguipment required.
5 {4.) 3 2 1
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Estimating Near-Bank Stress (NBS)

Stream: Aeeo { Qp )

Location:

Date:

5[zufsz

Crew:

R

N BN

. Channel pattern (Re/W): level {1~
. Ratio of pool slope to average water

Josh:C/My Documents/Class

" Files/RAM/Field Manual/Design Forms.xls

General Prediction.
surface slope (S/S): Level IL - General Prediction.
Ratio of pool slope to iffle slope (S,/Sqp): Level Il - General Préediction. =~
. ‘Ratio of near-bank maximum depth to b
. ‘Ratio of near-bank shear stress 10 bankfull shear
. Velocity proﬁlesfisovglsNelocitﬁ( gradient: Level IV - Validation.

© 2003 Wildland Hydrology

ankfull mean depth (do/due): Level XII - Detailed Prediction.
stress (/e ): Level IIL - Detailed Prediction.

= Transverse and/or central bars - short andlor discontinuous. NBS = High/Very High  ves
% | 1 |Extensive deposition {continuous, cross channel). NBS = Extreme. P
. ) Chute cutoffs, down-vailey meander migration, converging fiow (Figure X). NBS = Extreme 0
Radius of | Bankfull . : '
o Curvature Width Ratlo Ne:t';jsink
_Ro (feet) | Wixs (feet) | RcW :
Average "
— PoolSlope}| g ope Ratio Near-Bank
@ | ‘
E 3 Sp S S,/S Stress Dominant
' ) Near-Bank Siress
. . Near-Bank .
. Pool Slope | Riffle Slope|  Ratio Stress H S\’*
: S, S S./Sq . .
’ _p - ul ol S AN %e&mo\%iﬁdﬂ
Near-Bank| Mean .
5 Max Depth | Depth Ratio Nesat'::si"k
- dn (feet) d (feet) dap/d
% Near-Bank | Near-Bank Near-Bank| Mean Average Shear Ratio N B‘ K
- 6 Max Depth| Slope Shear Depth Slope Stress eSatl: Zn
dye (feet) Sb T (1) | d{feet) S < (b/fé) Tl es
o . . Near-Bank
5 | 7 Velocity Gradient (‘fb'slft) Stress
QQ
-
Converting Values to a Near-Bank Stress Rating
‘ ) Method Number
Near-Bank Strgss 1 3 3 2 —7 = —
Very Low >3.0 <0.20 <0.4 - <1.0 <0.8 <1.0
Low N/A 221-3.0 |0.20-040]0.41-060) 10- 15 | 08-105] 1.0-1.2
" Moderate 201-2.2 | 041-0.60]0.61-0.80 151-1.8 |1.06-1.14] 1.21 -1.6
‘High See (1) {1 181-20 | 061-0.80} 0.81-1.0 "1.81-2.5 | 1.15-1.19 161-2.0
Very High Above 15-1.8.1 0.81-1.0 101-12 | 2.51-3.0 | 1.20-1.60 201-2.3
Extreme K : <15 >1.0 >1.2 . >30 | >16 2.3 .
Methods for Estiméﬁng Near—_Bz;nk Stress . . .
Transverse bar or split channel/central bar creating NBS/high velocity gradient: Level I - Reconnaissance.
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Severe Bank Erosion

ER

WATERSHED/SUBSHED: A fPo@uiiminic  ( D.P. IS)

DATE: S / 24 /077 ‘ ASSESSEDBY: ARic

SURVEY REACH: I TIME: L AMPM PHOTO ID (CAMERA-PIC #): B 1-4
“SITE ID: (Condition#) . | SraRTLAT__°__'___"LONG__°_ ' " LMK GPS: (Unit ID)
ER— 5 o | Evp  LaT o ' " LONG o ' " LMK

PROCESS: [ Currently unknown BaNK OF CoNCERN: L] LT (O RT [ Both (looking downstream)

] Downcutting [ Bed scour LOCATION: [] Meander bend [] Straight section [ ] Steep slope/valley wall [] Other:

[} Widening ] Bank failure DIMENSIONS :

O Headcutting (] Bank scour Length (ifno GPS) LT ft  and/or RT ft Bottom width ft

M Aggrading O Slope failure Bank Ht LT ft and/or RT ft Top width ft

[ Sed. deposition (] Channelized Bank Angle LT ¢ and/or RT N Wetted Width ft

LAND QWNERSHIP : (] Private [ Public Unknown

LAND COVER: [X Forest

(O Field’/ag [ Developed:

POTENTIAL RESTORATION CANDIDATE:
CNe O other;

(] Grade control

] Bank stabilization

AN

THREAT T0O PROPERTY/INFRASTRUCTURE: X] No

EXISTING RIPARIAN WIDTH :

[ Yes (Describe):

O<2se [25-50/ 5075 [ 75-100ft

B9 >100f

Active downcutting; tall banks on both sides
of the stream eroding at a fast rate; erosion
contributing significant amount of sediment to
stream; obvicus threat to property or
infrastructure.

EROSION
SEVERITY (circletf)

Channelized=[_] 1

Pat downcuiting evident, active stream
widening, banks actively eroding at a
moderate rate; no threat to preperty or
infrastructure

Grade and width stable; isolated areas of bank
failureferosion; likely caused by a pipe outfall, local
scour, impaired fiparian vegetation or adjacent use.

3 4

3

2 1

Good access; Open area in public
awnership, sufficient room to stockpile
matesials, easy stream channel access for
heavy equipment using existing roads or
trails.

ACCESS:

Fair access Forested or developed area
adjacent 1o stream. Access requires tree
remaoval or impact to landscaped areas.
Stockpile areas smalf or distant from stream.

Difficult access. Must cross wetland steep slope o
other sensitive areas to access stream. Minimal
stockpile areas avalable andfor focated a great
distance from stream section. Specialized heavy
equipment required.

5

NOTES/CROSS SECTION SKETCH:

T LAZES WETLAND omPLEX

SLOW , SIMUOAS CHAMMILY
BoAvEre frt’/ﬁw‘r"
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(SKuvi creBaEEs Beetn, maeLe , Asw)

TrREEs
~ Suauaw { £1° Deer), Svow
- MUl BoTam
= W EwinenlE of etotied

— NT M EATRAEIENTS  TAKED

ReporTED To authoRriTiES ] YES [ No
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Severe Bank Erosion

WATERSHED/SUBSHED: A PPog ANty i (DP 16 ) DATE: S /24 / 07 l ASSESSEDBY: A&«
SURVEY REACH: | TIME:___:__ AMPM PHOTO ID (CAMERA-PIC #): # S~ O
SITE ID: (Condition-#). | SpapTLAT_°__'___"LONG___°__' " LMK ___ GPS: (UnitID)
ER-: -7 . Evp LAT___°__'__"loNg__° __' " LMK____

PROCESS: ] Currently unknown BANKOF CONCERN: (] LT BPIRT [ Both (looking downstream)

(] Powncutting [ Bed scour LOCATION: [ 1 Meander bend B Straight section [ Steep slope/valley wall [] Other:
] Widening [ Bank failure DIMENSIONS :

O Headcutting &4 Bank scour Length (ifne GPS) LT ft andfor RT_20 30 I Bottom width ft
[ Aggrading [ Slope failure | Bank Ht LT ft andior RT__Y- | Topwidth ft
] Sed. deposition O Channelized Bank Angle LT ° andlor RT_75 ° 1 Wetted Width ft

LAND OWNERSHIP : B4 Private [] Public [J Unknown

LAND COVER: BJ Forest [ Field/Ag [] Developed:

POTENTIAL RESTORATION CANDIDATE:
)

(J Grade control
] Other:

] Bank stabilization

THREAT TO PROPERTY/INFRASTRUCTURE: [2d No

] Yes (Describe):

EXISTING RIPARIAN WIDTH : O<2sa Oas-sen 50750 [ 75-1001t >100ft
EROSION Active downcuiting; tall bapks on both sides

of the stream eroding at a fast rate; erosion
contributing significant amount of sediment to
stream; obvious threat to property or
infrastructure.

SEVERITY (circleft)

Channelized=[| 1

Pat downcutting evident, active siream
widening, banks actively erading at a
moderate rate; no threat to property or
infrastructure

Grade and width stable; isolated areas of bank
failure/erosion; likely caused by a pipe outfall, local
scour, impaired riparian vegetation or adjacent use.

5

4 3 ¢ 1

Good access: Open aréa in public
ownership, sufficient reom to stockpile
materials, easy stream channel access or
neavy equipment using existing roads or
trails.

ACCESS:

ifficuit access. Must cross wetland, steep slope or
olher sensitive areas to access stream. Minimal
stockpile areas available andfor [ocated a great
distance from stieam section. Spetialized heavy
squipment required.

Fair access Forested or developed area
adjacent to stream, Access requires tree
removal or impact to landscaped areas.
L§tmkpile areas small or distant from streem.

5 {4) 3 2 1
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[’
Estimating Near-Bank Stress (NBS)
1 Stream: peeo ( Dp_Ib) Location: Date:  $/rufoz  Crew. Rk
' o Transverse and/or central bars - short andlor discontinuous. NBS = High/Very ngh yes
3 2 | 1 |Extensive deposition-(continuous, cross channet). NBS = Extreme.  wo
. =t Chute cutoffs, down-valley meander migration, converging flow (Figure X). NBS = Extreme o
: Radius of ] Bankfull
_ a ' 0 Curvature |  Width Ratio ﬂesat:ia;nk
. R (feet) | Wi (feel) Ro/W .
& || {PoolSiope A;fgzge Ratio | Near-Bank
. : § 3 S, s ' S,/ Stress Dominant
7 _ Near-Bank Stress
A ' - . Near-Bank
! . Pool Slope | Riffle Slope Rlaho Stress Mg\
i | ép - S Splsm (@i, N e\ %tr)\.\ ME—"\}W’J‘:M
p Nga;—Bank Mean Ratio Near-Bank
Ld 5 Max Depth | Depth Siress
. B dy (feet) | d (feet) dpfd
‘ % Near-Bank | Near-Bank Near-Bank| Mean Average Shear Ratio N B. K
. — 6 Max Depth Slope Shear Depth Slope Stress e:trr-esasn
dps (feet) Snb T (/) | d (feet) S 7 (ID/fE) Tt
. = . - Near-Bank
e Velocity Gradient (ﬂlslft) Stress
3= 49
. 3
i_g Convertmg Values to a Near-Bank Stress Rating
S . Method Number
am: |Near-Bank Strgss 1 2 3 r —5 3 7
Very Low >3.0 <0.20 <04 - <1.0 <0.8 <1.0
Low N/A 521-3.0 | 0.20-0401041-060] 1.0- 15 {08-105| 1.0-12
" Moderate 501-22 | 0.41-060]0.61-0.80] 1.51- 18 11.06-1.14] 121-16
‘High See (1) 1 181-20 |061-0.80] 0.81-1.0 ~1.81-25 | 1.15-1.19] 161-20
Very High Above 15-1.8.] 081-1.0 101- 12 | 251-3.0 | 1.20-1.60 201-2.3
Extreme | - <15 >1.0 >1.2 . >30 >1.6 >2.3 -
Methods for Estnmatmg Near—Bank Stress -
1. Transverse bar or split channel/central bar creating NBS/high velocity gradmnt: Level 1 - Reconnaissance.
2. Channel patiern (Re/W): JLevel 11 - General Prediction.
. 3. Ratio of pool slope to average water surface slope (S,,IS) Level II - General Predlctmn
4. Ratio of pool slope to tiffle slope (S,/Sq0: Level 1~ General Prediction. =~
5. ‘Ratio of near-bank maximum depth to bankfull mean depth (dq/dy.): Level I - Detailed Prediction.
" 6. ‘Ratio of near-bank shear stress to bankifull shear stress (t/tug): Level III - Detailed Prediction.
1. Veloc:ty profiles/Isovels/V. eloc:ty gradient: Level IV - Validation.
Josh:C/My Documents/Class . .
' Ftles!RAMlFieid MatwalDesign Forms. xis ® 2003 Wildland Hydrology A25




Appendix B
Stream Site Photographs



Photograph 2: Data Point 1. Downstream view facing west.

Appoquinimink Watershed Assessment
Newcastle County, Delaware



Photograph 3: Data Point 1. Taken from Wiggins Mill Road. Stream
overview facing south.

Appoquinimink Watershed Assessment
Newcastle County, Delaware



Photograph 4: Data Point 2. Downstream view facing north.

Photograph 5: Data Point 2. Upstream view facing south.

Appoquinimink Watershed Assessment B-3
Newcastle County, Delaware



Photograph 6: Data Point 3. Upstream view of the right bank. Facing
north east.

Photograph 7: Data Point 3. Upstream view of the left bank. Facing
north east.

Appoquinimink Watershed Assessment B-4
Newcastle County, Delaware



Photograph 8: Data Point 3. Downstream view of the left bank. Facing
south west.

Photograph 9: Data Point 3. Downstream view of the right bank. Facing
south east.

Appoquinimink Watershed Assessment B-5
Newcastle County, Delaware



Photograph 11: Data Point 4. Upstream View. Facing south.

Appoquinimink Watershed Assessment
Newcastle County, Delaware

B-6
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Photograph 12: Data Point 4. Upstream view of the left bank. Facing
south.

Photograph 13: Data Point 4. Upstream view of right bank. Facing
south.

Appoquinimink Watershed Assessment B-7
Newcastle County, Delaware



5
o

Photograph 15: Data Point 5. Upstream view of the left bank. Facing
north.

Appoquinimink Watershed Assessment
Newcastle County, Delaware




Photograph 16: Data Point 5. View of left bank. Facing northeast.

Appoquinimink Watershed Assessment
Newcastle County, Delaware



Photograph 17: Data Point 6. View of outflows. Facing north

Photograph 18: Data Point 6. Overall outflow area. Facing south.

Appoquinimink Watershed Assessment B-10
Newcastle County, Delaware



Photograph 20: Data Point 7. Downstream view. Facing south.

Appoquinimink Watershed Assessment
Newcastle County, Delaware



Photograph 22: Data Point 7. View of left bank. Facing northeast.

Appoquinimink Watershed Assessment
Newcastle County, Delaware

B-12



Photograph 24: Data Point 7. View of left bank soil profile. Facing east.

Appoquinimink Watershed Assessment
Newcastle County, Delaware

B-13



Photograph 25: Data Point 7. View of outfall from basin storm water.
Facing east.

Photograph 26: Data Point 7. View of manhole cover. Facing east.

Appoquinimink Watershed Assessment B-14
Newcastle County, Delaware



Photograph 28: Data Point 8. Upstream view. Facing north.

Appoquinimink Watershed Assessment
Newcastle County, Delaware



Photograph 30: Data Point 9. Upstream view. Facing north.

Appoquinimink Watershed Assessment
Newcastle County, Delaware

B-16



Photograph 32. Data Point 9. Heavy vegetation. Facing east.

Appoquinimink Watershed Assessment
Newcastle County, Delaware



Photograph 34: Data Point 10. View downstream. Facing north.

Appoquinimink Watershed Assessment
Newcastle County, Delaware

B-18



Photograph 35: Data Point 10. View of upstream outfall. Facing south.

Appoquinimink Watershed Assessment
Newcastle County, Delaware



Photograph 36: Data Point 11. View upstream. Facing east.

Photograph 37: Data Point 11. Downstream view. Facing northwest.

Appoquinimink Watershed Assessment B-20
Newcastle County, Delaware



Photograph 39: Data Point 12. Downstream view of spillway. Facing
north.

Appoquinimink Watershed Assessment B-21
Newcastle County, Delaware



Photograph 40: Data Point 12. Soil profile of right bank. Facing east.

Appoquinimink Watershed Assessment B-22
Newcastle County, Delaware



Photograph 42: Data Point 13. Upstream view. Facing east.

Appoquinimink Watershed Assessment B-23
Newcastle County, Delaware



Photograph 44: Data Point 13. View of left bank. Facing south.

Appoquinimink Watershed Assessment B-24
Newcastle County, Delaware



\t{'a- s

Photograph 46: Data Point 14. Downstream view. Facing south.

Appoquinimink Watershed Assessment B-25
Newcastle County, Delaware



Photograph 48: Data Point 14. View of left bank. Facing east.

Appoquinimink Watershed Assessment B-26
Newcastle County, Delaware



Photograph 50: Data Point 15. View facing east.

Appoquinimink Watershed Assessment B-27
Newcastle County, Delaware



Photograph 52: Data Point 15. View facing west.

Appoquinimink Watershed Assessment B-28
Newcastle County, Delaware



Photograph 54: Data Point 16. Downstream view. Facing east.

Appoquinimink Watershed Assessment B-29
Newcastle County, Delaware



Photograph 56: Data Point 16. Upstream view. Facing west.

Appoquinimink Watershed Assessment B-30
Newcastle County, Delaware



Appendix C
Tidal Marsh Assessment Datasheets
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Mid-Atlantic Tidal Fringe Wetland Assessment

Sample Plot: 1 Location: Date:  9/20/07
Water Quality:
pH: 8.92 Turbidity: 0.182
Conducttvity:  10.14 mS/cm TDS: 6.02 g/l
Salinity: 6.2 ppt
Conditions:
Quadrant

NW NE SE SW
# of snails on vegetation 0 0 0 0
# of snails, crabs, mussels on substrate 0 0 0 0
Soil penetrometer 16” 11~ 12~ 127
Vegetation volume 11 mi 14 ml 2 ml 11 ml
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Mid-Atlantic Tidal Fringe Wetland Assessment

Sample Plot: 2 Location: Date:  9/20/07

Water Quality:

pH: 9.22 Turbidity: 0.522
Conductivity:  5.96 mS/cm TDS: 5.80 g/l
Salinity: 6.0 ppt
Conditions:
Quadrant

NW NE SE SW
# of snails on vegetation 0 0 0 0
# of snails, crabs, mussels on substrate 0 0 0 0
Soil penetrometer 14~ 7 47 7
Vegetation volume 1 ml 3ml 19 ml Tml




00t %001
588 %E66-9.L
£9 %SG.L-LG

%05-9¢

SIUBLLLO D

§'GlL %S2-9
g'c %S~1
g0 %> g [ {peas uowiwod) s|edsne sallbeiyd

paypuspl =] PpajpH|od =3

{ysnuejpasu ¥oB|q) SNUBLAWS0] SNoUNP X
(sselbplioo mopeawes) suajed eupeds X
(paamaiayord} ejepion erapalucd X
{dwaljsiem ysIewapl}) SNUIJEUUED SNUJUBIELWY X
(poamuews peyop) wmepund wnuobiog X
(sselBpiod ysieunjes) eJopiuia)e eunieds X
181ep uadOAeupnppaIEIabaau X

Sa0adg | | 2

Jagquinp Jojdgng

Jurodpiy sauz  (pasy JUsISsessy uf (W gt X 2) siopdans gL u) pojenRse Joacn)

Jaweary] Usgoy pue [ages joolg ~  :SI9AISSUD

1aUoZ uoljejabap

L0/ 0z 6 eeq swep 8)g — % " #ols

Juswssessy puejep ebuild |epiL snueny-pIy
j9aysele(] syo|dgng uoneyabap



paxoayD

passugz
a0l %001
§'88 %66-94
€9 %SG1-15
%05-92

ISIUBWILOT

paunuap| =| PajoBlIed =0

X
X
{ysrug|paau »oB|q) SNUBLIBWACS Snaunp X
{sseubpiod mopeawnes) suajed eunleds X
{paameiavoid) ejeplo2 elepajuod X
{dwisiiaiem YSIEWSPN) SNUIEULUED SYjUBI Y| X
{poamuews payop) wmeppund wnuobAjod X
{sseiBpiod USIEW)ES) eloyiLIg)e eupeds X
181epn UsdOABIPNIN/RIEIeBaALN X
(43 satoadg | 2
Jagqunp 1eidgng

juodpiy so)ug

(rary jupiussassy ui {(w g0 X Z) S)oidqns 9f Ul pateu)se 1A00}

JBWIealy] a0}y pUe |agen Joolg ~  SJaAI8sqO

:eu0Z uojeiabap

0 1 024 6 @kQ

JUBWISSISSY puepapm ebully [epl) snuepy-pIy
jPayseieq sjo|dgng uopeyahap

swep o)s - % T #eus




- PROIAUIEP/IIBA

Al ueIS1ouL Weang
- FENTS) A Weans paziauLey)
- uonelado parispuey asald 10N Juasaly
e SURIE Pame)A MUON | " Smasg ABIZPOIN W3NS Furyonq
L asIned Jjon Azodne)Adojoapdy
A SeuLIEW pue ‘'STULIoW ‘s)00p ‘sigld.
A FUNSIATEY 35210 . o REDS)
A amnaudy A SpeOy
s SYOYIP JO SUIRIDS PIZNBUUTY) WY A 5510ad$ J0JESIPUT JUSLNNU JO 2UISAI]
A [esodsip A1sem/[[pue] - SIEUI [E8]e 95U
A sproy A Jounyuonuotdde 10211
P |esadsip agemag SIUSLIINU PASTAIOU]
\7 Ansuap wswdojoazg Pl Fuidwnp/afeqien
f1odae]) Jaymyg P SpelL
1 paung
P 130 - aud 01 palaAlED Jo pageuRy
- UONOLIS3I [epL], A . UONTI[OJap |edIuEayD)
e aIns0dxa J001/adUIPIS]NS (10§ eaal T A sa102ds JAISEAUT JO 23USA
s UOLIBIUIWIIPAS DAISS20XT A pow AsdASan2aq auntd;K10A G191 SAISS90XY
-~ Kydre3odooray 1U3saL] JON] JUELCER|
Vs UCNEARIXS /BUI[|L] QuoN Xy ¥seARH ISl [ Sulzel) [ paey | Fumol |
e sindut a01nes Jutod A10801R) Hrunumo)) JuelHenqey
\ wﬁ._n—:m JalemunIog 510582318
Iehted
Priwswinbaddyl 3L we ooy weg rang 5O Wweensdn  uonduose ang
Jurureuiboddy “PIYSIIE AL

(U0 J[2I12) NISUIIOUBYUD JO UOTIBI[IQRYDI JUIWIYST[GLISS “JUSWYSI[qRISI-2T ‘.@@9
(2U0 9[2I12) 9IS JUIWSSISSY IO 20lIRIgIDY

25y PPl vwenda  SSe[dqns WOH

9]qeD) Y001 pur ISWeary qoy 'SISAISSQQ)

L0/0T/6  =rd -uoned07] € 204 9jdweg

199Y§ B)e(] Jusmussassy pidey axeme[d(q




Mid-Atlantic Tidal Fringe Wetland Assessment

Sample Plot: 3 I.ocation: Date:  9/20/07
Water Quality:
pH: 9.16 Turbidity:  0.097
Conductivity:  11.29 mS/cm TDS: 6.66 g/l
Salinity: 6.9 ppt
Conditions:
(Quadrant

NW NE SE SwW
# of snails on vegetation 0 0 0 0
# of snails, crabs, mussels on substrate 0 0 0 0
Soil penetrometer 107 14” 177 19”
Vegetation volume 10 m} 10 ml 5 mi 9 ml
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Mid-Atlantic Tidal Fringe Wetland Assessment

Sample Plot: 4 Location: Date:  9/21/07
Water Quality:
pH: 9.01 Turbidity: 0.119
Conductivity:  14.28 mS/cm TDS: 7.90 g/LL
Salinity: 8.2 ppt
Conditions:
Quadrant

NW NE SE SW
# of snails on vegetation 0 0 0 0
# of snails, crabs, mussels on substrate 0 0 0 2
Soil penetrometer 3” 5” 4 3”
Vegetation volume 1 ml 7 ml 7 ml 5 ml
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Appendix D
Wetland Site Photographs



Photograph 1: View looking north from Data Point 1 (September 2007).

Photograph 2: View looking south from Data Point 1 (September 2007).

Appoquinimink Watershed Assessment D-1
Newcastle County, Delaware



Photograph 4: View looking west from Data Point 1 (September 2007).

Appoquinimink Watershed Assessment
Newcastle County, Delaware

D-2



Photograph 5: View looking north from Data Point 2 (September 2007).

Photograph 6: View looking south from Data Point 2 (September 2007).

Appoquinimink Watershed Assessment D-3
Newcastle County, Delaware
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Photograph 8: View looking west from Data Point 2 (September 2007).

Appoquinimink Watershed Assessment
Newcastle County, Delaware

D4



Photograph 9: View looking north from Data Point 3 (September 2007).

Photograph 10: View looking south from Data Point 3
(September 2007).

Appoquinimink Watershed Assessment D-5
Newcastle County, Delaware



Photograph 11: View looking east from Data Point 3 (September 2007).

Photograph 12: View looking west from Data Point 3 (September 2007).

Appoquinimink Watershed Assessment
Newcastle County, Delaware

D-6



Photograph 13: View looking north from Data Point 4
(September 2007).

Photograph 14: View looking south from Data Point 4
(September 2007).

Appoquinimink Watershed Assessment D-7
Newcastle County, Delaware



Photograph 15: View looking east from Data Point 4 (September 2007).

Photograph 16: View looking west from Data Point 4 (September 2007).

Appoquinimink Watershed Assessment D-8
Newcastle County, Delaware



