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1.0 PROJECT SUMMARY 
The following report summarizes the vegetation establishment, stream stability, and wetland 
hydrology for Year 2 monitoring for the UT Millers Creek Site (hereafter referred to as the “Site”) 
in Duplin County, North Carolina. 

1.1 Goals and Objectives 
The primary goals of the UT Millers Creek stream and wetland mitigation project focus on: 

• Reducing stressors to water quality 
• Providing and enhancing flood attenuation 
• Restoring and enhancing aquatic, semi-aquatic and riparian habitat, and 
• Restoring and enhancing habitat connectivity with adjacent natural habitats. 

 
The following objectives accomplish the goals listed above: 

1. Removing stressors to water quality and increasing attenuation is directly tied to: 
a. Restoration of the formerly deeply incised and entrenched UT as a Priority I (PI) 

restoration where bankfull and larger flows access the historic floodplain allowing 
nutrients, sedimentation, trash and debris from upstream urban runoff to settle from 
floodwaters. 

b. Restoration of the UT as PI restoration allows the Site to mitigate flood flows by 
reconnecting bankfull and higher flows to its historic floodplain. 

c. Restoration of the riparian buffers and wetlands adjacent to the UT (i.e. restoration 
of an existing pond and ditch back to riparian wetlands) allows floodwaters to 
attenuate, in turn reducing stressors from upstream impacts. 

d. Restoration of wetland hydrology within the riparian buffer supports hydrophytic 
vegetation, which assists in the uptake, storage and fixation of nutrients and 
sedimentation from overbank flows. Adjacent low quality pine plantations were 
removed and planted with native hydrophytic vegetation. 

2. Restoring and enhancing aquatic, semi-aquatic and terrestrial habitat is directly tied to: 
a. Introduction of woody materials such as planted vegetation, log sills, soil lifts and 

toe wood to the restored channel. Woody materials will promote shading, bed form 
diversity and foraging opportunities for aquatic organisms, benthic 
macroinvertebrates, and fish.   

b. Restoration of native vegetation to the stream channel banks and the adjacent 
riparian corridor has diversified flora and provides an abundance of available 
foraging and cover habitat for amphibians, reptiles, mammals and birds. 

c. Restoration of wetland hydrology and introducing floodwaters back to the historic 
floodplain provides a diversity of habitats for semi-aquatic flora and fauna that may 
have not been seen on the Site since before anthropogenic disturbances.  

3. Habitat restoration and connectivity can be directly tied to: 
a. The removal of existing pine plantations and replanting of native vegetation.  
b. The restored community ensures a protected habitat corridor between the Site and 

the downstream mature riparian buffers and upland habitats. 
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1.2 Success Criteria 
Monitoring of restoration efforts will be performed until success criteria are fulfilled. Monitoring 
includes stream channel/hydraulics, wetland hydrology, and vegetation. In general, the 
restoration success criteria, and required remediation actions, are based on the Stream 
Mitigation Guidelines (USACE et al. 2003) and the Ecosystem Enhancement Program 
Monitoring Requirements and Performance Standards for stream and/or Wetland Mitigation 
(NCEEP 2011).  Project success criteria are further detailed in the Baseline Monitoring 
Document & As-Built Baseline Report (ICA 2015). 

1.3 Background Summary 
The North Carolina Department of Environmental and Natural Resources Department of 
Mitigation Services (DMS) contracted ICA Engineering, Inc. (ICA) to restore 2,625 linear feet of 
the Unnamed Tributary to Millers Creek (UT) and 4.5 acres of riparian wetlands within the Site 
to assist in fulfilling stream mitigation goals in the watershed (Table 1 and Table 4). The Site is 
located approximately one-half (0.5) mile west of Magnolia in Duplin County, North Carolina and 
contains an unnamed tributary to Millers Creek and associated restored riparian wetlands 
(Figure 1). The Site is located within DMS Targeted Local Watershed Catalogue Unit (CU) 
03030006. The Site is comprised of one property owned by William Jeffrey Hatcher and wife 
Susan King Hatcher (PIN # 247100987405).  Additional information concerning project history is 
presented in Table 2.   

1.4 Vegetation 
Vegetation is meeting success criteria across the site following the second year of monitoring. 
Overall, the site is averaging 714 planted stems per acre; easily exceeding the success criteria 
of 320 stems per acre after Year 3 Monitoring.  Additionally, all plots are individually exceeding 
success criteria by well over 10%. 
 
A small amount of morning glory (Ipomoea sp.) was noted within Plot 1, however the cover 
totaled less than 5% of the plot.  It is not expected that morning glory will lead to reduced 
survival rates on-site; however, HDR|ICA will continue to monitor the status of this species. 
 
Four bare areas and two areas of thin grass are present on-site.  The total acreage of bare 
areas is 0.23 (1.9% of planted acreage) and the total acreage of thin grass is 0.24 (2% of 
planted acreage).  These areas have decreased slightly over the monitoring year but additional 
seeding may be required. 

1.5 Stream Stability 
UT Millers Creek appears to be stable and functioning as designed.  Cross section data shows 
that riffle sections have maintained bankfull cross sectional area as well as width/depth ratio 
over the course of the monitoring period.  Additionally, the stream pattern has not changed over 
the monitoring year.  The gullies noted at and below STA 33+00 are still present; however, it is 
apparent that the areas are not actively eroding and vegetation is beginning to fill in on the 
banks.  To further stabilize the area, ICA|HDR anticipates flattening the gullies using hand rakes 
and planting juncus in the disturbed areas. 
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Tag alder species planted as live stakes in the banks are surviving well and average 
approximately 3 feet tall.  It is expected that the stream will remain in a stable condition as 
vegetation continues to mature. 
 
The site has experienced several bankfull flows throughout the monitoring period.  Crest gauges 
were inspected on-site following the Hurricane Matthew rain event and showed that the site 
experienced a bankfull flow during the event.  Additional bankfull event documentation can be 
found in Appendix E. 
 
Bank pins were inspected on-site and showed no signs of bank erosion over the course of the 
monitoring period. 

1.6 Wetlands 
Based upon the Final Mitigation Plan, the hydrologic criteria for restored wetlands at the Site are 
as follows (based upon the corresponding landscape position and wetland community type): 

 
a. For the riparian bottomland hardwood forest community, the hydrologic criterion 

will be the establishment of a static water table at, or within, 12 inches of the soil 
surface for a minimum of 12.5 percent of the growing season, equivalent to 38 days 
based upon hydrologic monitoring undertaken from Feb 1st through Nov 30th of 
each monitoring year. 

b. For the headwater riparian community (zero-order geomorphic position), the 
hydrologic criterion will be the establishment of a static water table at, or within, 12 
inches of the soil surface for a minimum of 10 percent of the growing season, 
equivalent to 30 days based upon hydrologic monitoring undertaken from Feb 1st 
through Nov 30th of each monitoring year. 

 
The UT Millers site exhibits a range of hydrologic conditions characteristic of small stream 
swamp wetland community types of the inner Coastal Plain of North Carolina.  Several of the 
groundwater gauges documented elevated groundwater levels at or near the soil surface for 
extended periods of time during the growing season.  In addition, portions of the site exhibited 
intermittent to prolonged periods of surface inundation.  Hurricane Matthew generated 
abnormally wet conditions during the month of October, otherwise groundwater conditions were 
normal for the majority of the growing season.  Refer to the attached gauge hydrographs 
depicting recorded groundwater and surface water levels from February 1 through November 
30.   
 
All of the groundwater gauges located on the mitigation site exhibit hydrology indicative of 
jurisdictional wetlands (i.e. hydroperiods greater than 5% of the growing season), and all 
gauges exceeded the minimum success criteria as outlined above.  While the specific durations 
of wetland hydrology at each gauge varied across the site, each gauge also displayed 
prolonged wetland hydroperiods during normal rainfall conditions.  In addition, on-site 
restoration gauges generally exhibited similar hydroperiods as the off-site reference gauges. 

 
The summary of hydroperiods for each gauge is presented in Table 12 and gauge locations are 
depicted in Figure 2.0 – 2.6. 
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2.0 METHODOLOGY 
 
Year 2 monitoring surveys were completed using a Total Station.  Each cross section was 
marked with a rebar monument at their beginning and ending points.  The rebar has been 
located vertically and horizontally in NAD 83-State Plane.  Surveying these monuments 
throughout the Site ensured proper orientation.  The survey data was imported into MicroStation 
for verification.  RIVERMorph and the Ohio Department of Natural Resources’ “The Reference 
Reach Spreadsheet Version 4.3L” were used to analyze cross section data (Mecklenburg 
2006).  Tables and figures were created using Microsoft Excel.  The channel is entirely a sand 
bed system; therefore, a pebble count was not conducted.  Bank pins were not oberserved and 
therefore were not surveyed. 
 
Vegetation monitoring was completed using CVS level II methods, for nine, 100 square meter 
vegetation plots (Lee et al. 2006). The taxonomic standard for vegetation used for this 
document was Flora of the Southern and Mid-Atlantic States (Weakley 2011).  
 
Groundwater hydrology was monitored using six automated gauges (RDS, Inc. WM-20s) 
located within the riparian wetland restoration areas.  Two reference gauges were installed; one 
in a Headwater Riparian Wetland and one in a Bottomland Hardwood Wetland.  Gauges were 
installed in accordance with installation methods outlined in the Wetlands Regulatory Assistance 
Program (WRAP) Technical Note 00-02 (Sprecher, 2000).  Water levels were recorded once 
daily and the data was downloaded every two months. 
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APPENDICES 

Appendix A.  Project Vicinity Map and Background Tables 
 
  

 
DMS IMS No. 95719                                                                                                                                         Page 7 
UT to Millers Creek 
Duplin County, North Carolina 
YEAR TWO MONITORING REPORT  
December 2016 



Project Site

Copyright:© 2013 National Geographic Society, i-cubed

Vicinity Map
UT to Millers Creek Mitigation Site, Duplin County, NC

0 1,500 3,000 4,500 6,000750
Feet

1 inch = 2,000 feet

µ

Figure

1



Ty
pe

R
R

R
E

R
E

--
--

--
To

ta
ls

2,
70

9
8.

00

P
ro

je
ct

R
es

to
ra

tio
n

M
iti

ga
tio

n
S

M
U

 o
r

C
om

po
ne

nt
 o

r 
R

ea
ch

 ID
Fo

ot
ag

e 
or

R
at

io
W

M
U

A
cr

ea
ge

U
T 

M
ill

er
s

C
re

ek
D

ra
in

ed
W

et
la

nd
(P

in
es

)
D

ra
in

ed
 W

et
la

nd
 

(M
at

ur
e 

W
oo

ds
)

2.
55

1.
25

:1
2.

04

D
ra

in
ed

 W
et

la
nd

 
(B

er
m

/S
po

il 
A

lo
ng

 
U

T)
0.

45
1:

1
0.

45

P
on

d
0.

77
1.

5:
1

0.
51

TO
TA

L
2,

70
9/

8.
77

1 
– 

1.
5:

1
2,

70
9/

8.
00

S
tre

am
N

on
-

R
ip

ar
ia

n
B

uf
fe

r
U

pl
an

d

(li
ne

ar
 fe

et
)

R
iv

er
in

e
W

et
la

nd
 

(a
cr

es
)

(s
qu

ar
e  

fe
et

)
(a

cr
es

)

R
es

to
ra

tio
n

2,
70

9
8.

77

E
le

m
en

t
Lo

ca
tio

n

Fo
re

st
ed

 B
uf

fe
r

U
T 

M
ill

er
s 

bu
ffe

r

B
M

P 
El

em
en

ts
P

ur
po

se
/F

un
ct

io
n

N
ot

es
B

uf
fe

r t
o 

pr
ot

ec
t 

st
re

am
Fi

lte
r n

ut
rie

nt
s 

an
d 

pr
ov

id
e 

co
ve

r, 
fo

ra
gi

ng
 

ar
ea

s,
 h

ab
ita

t, 
w

oo
dy

 d
eb

ris
, a

nd
 w

ild
lif

e 

C
om

po
ne

nt
 S

um
m

at
io

n

R
es

to
ra

tio
n 

Le
ve

l
R

ip
ar

ia
n 

W
et

la
nd

 (a
cr

es
)

N
on

-R
iv

er
in

e

N
A

0.
77

N
A

R
es

to
ra

tio
n

N
A

2,
10

0/
8.

77
P

I/N
A

R
es

to
ra

tio
n

N
A

2.
55

N
A

R
es

to
ra

tio
n

N
A

0.
45

N
A

R
es

to
ra

tio
n

2,
70

9
1:

1
2,

70
9

N
A

5.
00

N
A

R
es

to
ra

tio
n

5.
00

1:
1

5.
00

10
+1

3 
–

37
+2

2
2,

10
0

P
I

R
es

to
ra

tio
n

A
pp

ro
ac

h

(P
I, 

P
II,

 e
tc

.)

R
es

to
ra

tio
n

or
 R

es
to

ra
tio

n  
E

qu
iv

al
en

t

S
ta

tio
ni

ng
/

Lo
ca

tio
n

E
xi

st
in

g

Fo
ot

ag
e/

 A
cr

ea
ge

R
E

R

Pr
oj

ec
t C

om
po

ne
nt

s

Ta
bl

e 
1.

 P
ro

je
ct

 C
om

po
ne

nt
s 

an
d 

M
iti

ga
tio

n 
C

re
di

ts
 U

T 
to

 
th

e 
M

ill
er

s 
C

re
ek

, D
up

lin
 C

ou
nt

y
D

M
S

 P
ro

je
ct

 ID
 N

o.
 9

57
19

M
iti

ga
tio

n 
C

re
di

ts

S
tre

am

(S
M

U
)

R
ip

ar
ia

n 
W

et
la

nd

(W
M

U
)

N
on

-r
ip

ar
ia

n

W
et

la
nd

B
uf

fe
r

N
itr

og
en

  
N

ut
rie

nt
 O

ffs
et

P
ho

sp
ho

ro
us

  
N

ut
rie

nt
 O

ffs
et

P
ag

e 
9



Data Completion
Collection or Delivery
Complete

Restoration Plan Aug-13 Sep-14
Final Design – Construction Plans Sep-14 Sep-14
Construction 3-Nov-14 23-Jan-15
Temporary S&E Mix Applied to Entire Project Area --- 23-Jan-15
Permanent Seed Mix Applied to Entire Project Area --- 23-Jan-15
Bare Root, Containerized, and B&B plantings for Entire
Project Area --- 10-Mar-15

Mitigation Plan/As-built (Year 0 Monitoring-Baseline) Mar-15 Apr-15
Year 1 Monitoring Oct-15 Dec-15
Year 2 Monitoring Nov-16 Feb-17
Year 3 Monitoring
Year 4 Monitoring
Year 5 Monitoring
Year 6 Monitoring
Year 7 Monitoring

Activity or Report

Table 2. Project Activity and Reporting History
UT to Millers Creek (DMS Project ID No. 95719)   
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Designer HDR ICA Engineering ׀
5121 Kingdom Way, Suite 100
Raleigh, North Carolina 27607

Primary project design POC Kevin Williams (919) 851-6066
Construction Contractor Land Mechanic Designs, Inc.

126 Circle G Lane
Construction Contractor POC Willow Spring, NC 27592

Lloyd Glover (919) 639-6132
Planting Contractor River Works, Inc.

6105 Chapel Hill Road
Planting Contractor POC Raleigh, NC 27607

Phillip Todd (919) 582-3574
Seeding Contractor Land Mechanic Designs, Inc.

126 Circle G Lane
Willow Spring, NC 27592

Seeding Contractor POC Lloyd Glover (919) 639-6132
Seed Mix Sources Green Resources – Triangle Office

1) ArborGen
2) Mellow Marsh Farm, Inc.
3) Foggy Mountain Nursery (live stakes)
HDR ׀ ICA Engineering
5121 Kingdom Way, Suite 100
Raleigh, North Carolina 27607
William Wollman (919) 801-6251
HDR ׀ ICA Engineering
5121 Kingdom Way, Suite 100
Raleigh, North Carolina 27607
William Wollman (919) 801-6251
Land Management Group, Inc
3805 Wrightsville Avenue, Suite 15
Wilmington, NC 28403
Kim Williams (910) 452-0001 x 1908

Nursery Stock Suppliers

Monitoring Performers

Stream Monitoring POC

Vegetation Monitoring POC

Table 3. Project Contacts Table
UT to Millers Creek (DMS Project ID No. 95719)
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Project Name UT to Millers Creek Stream and Wetland Mitigation Site

Project County Duplin
Project Area (acres) 15.944 AC
Project Coordinates 34.894467,-78.067625

Physiographic Region Coastal Plain
Ecoregion Southeastern Plains
Project River Basin Cape Fear
USGS 8-digit HUC 3030006
USGS 14-digit HUC 3030006110040
NCDWQ Subbasin 03-06-19
Project Drainage Area 250 AC

Watershed Land Use Cultivated, Southern Yellow Pine, Bottomland Forest / 
Hardwood Swamps 

Parameters UT to Millers Creek
Restored length 2,709 linear feet
Drainage Area 250 AC.
NCDWQ Index Number 36
NCDWQ Classification C, Sw
Valley Type/Morphological Description X/Existing G/5/Restored E5

Dominant Soil Series

Bibb sandy loam and Torhunta fine sandy loam 
(USDA/NRCS records). Cape Fear, Rains, Plummer, 
Rutlege and Lynn Haven Soil series (additional series 
mapped by LMG)

Drainage Class Poorly and very poorly
Bibb sandy loam (hydric)

Torhunta mucky fine sandy loam (hydric)
Slope 0.0016
FEMA Classification Zone X
Native Vegetation Community Mixed stand of hardwoods and pine
Percent Composition of Exotic Invasives <5%

Parameters Wetland 1 Wetland 2 Wetland 3
Size of Wetland (acres) 0.21 0.12 0.59
Wetland Type (non-riparian riverine or riparian non-riverine Riparian Non-Riverine Riparian Non-Riverine Riparian Non-Riverine
Mapped Soil Series BbA ToA BnB
Drainage class Poorly Drained Very Poorly Drained Moderately Well Drained
Soil Hydric Status Hydric Hydric Partially Hydric
Source of Hydrology Groundwater Groundwater Groundwater
Hydrologic Impairment Stream Incision Stream Incision Stream Incision/Beavers
Native vegetation community Forested Forested Emergent
Percent composition of exotic invasion vegetation 0 0 0

Regulation Applicable Resolved Supporting 
Documentation

Waters of the U.S. –Sections 404 and 401 Yes Yes Restoration Plan/NW 27
Endangered Species Act No Yes NCNHP/USFWS
Historic Preservation Act No Yes NCSHPO
CZMA/CAMA No Yes --
FEMA Floodplain Compliance Yes Yes HECRAS
Essential Fisheries Habitat No N/A --

Soil Hydric Status

Regulatory Considerations

Table 4. Project Information
UT to Millers Creek (DMS Project ID No. 95719)

Project Information

Project Watershed Summary Information

Reach Summary Information

Wetland Summary Information
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Appendix B.  Visual Assessment Data 
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Figure 2.0 – 2.6. Current Condition Plan View (Sheets 1-7) 
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Figures 3.1 - 3.14. Vegetation Plot Photos and Problem Areas 
 

  
         3.1 Vegetation Plot 1               3.2 Vegetation Plot 2 

 
 
 

  
      3.3 Vegetation Plot 3             3.4 Vegetation Plot 4 
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      3.5 Vegetation Plot 5             3.6 Vegetation Plot 6 

 
 
 

  
      3.7 Vegetation Plot 7             3.8 Vegetation Plot 8 
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      3.9 Vegetation Plot 9                      3.10 Bare area STA 25+00 
         

 
    3.11 Bare area adjacent to XS-10       3.12 Minor gully near STA 19+00 
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 3.13 Gully on left bank at STA 34+00                  3.14 Gully on right bank at STA 34+50  
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Parameter Pre-Existing 
Condition 

Referece - 
UT Brick 
Bound 
Swamp

Design

Dimension and Substrate - Riffle Mean Mean Mean Min Mean Med Max SD n
Bankfull Width (ft) 9.7 6.1 8.8 8.8 9.6 9.7 10.5 0.7 5

Floodprone Width (ft) 12.3 24.5 125.0 126.3 177.1 182.9 219.0 35.1 5
Bankfull Mean Depth (ft) 0.75 0.50 0.92 0.8 0.9 0.9 1.1 0.1 5

Bankfull Max Depth (ft) 1.1 1.0 1.4 1.1 1.5 1.5 1.8 0.3 5
Bankfull Cross Sectional Area (ft2) 7.2 3.1 8.3 7.7 9.1 8.7 12.0 1.7 5

Width/Depth Ratio 12.9 12.2 9.5 8.8 10.2 10.0 12.2 1.4 5
 Entrenchment Ratio 1.3 4.0 14.3 11.9 13.1 12.9 14.3 0.9 5

Bank Height Ratio 4.83 1.00 1.00 1.0 1.0 1.0 1.0 0.0 5
d50 (mm) sand sand sand

Riffle Length (ft) 8.6 21.9 22.8 33.6 9.0 7
Riffle Slope (ft/ft) Channelized 0.0012 0.0007 0.0039 0.0069 0.0075 0.0096 0.0019 7

Pool Length (ft) 9.1 27.0 25.7 53.9 11.6 61
Pool Max depth (ft) Channelized 1.25 1.75 1.60 1.86 1.90 2.20 0.23 5

Pool Spacing (ft) Channelized 15.29 - 27.81 20.1 - 84.9 12.5 41.8 40.3 96.3 18.4 63
Pool Cross Sectional Area (ft2) 8.80 10.46 10.90 11.40 1.05 5

Channel Beltwidth (ft) Channelized 13.8 - 19.4 17.5 - 52.5
Radius of Curvature (ft) Channelized 5.0 - 9.0 20.1 - 22.8

Rc: Bankfull Width (ft/ft) Channelized 0.9 - 1.5 2.3 - 2.6
Meander Wavelength (ft) Channelized 23.0 - 29.0 14.0 - 56.0

Meander Width Ratio Channelized 2.3 - 3.2 2.0 - 6.0

Ri% / P% 
SC% / Sa% / G% / C% / B% / Be%

d16 / d35 / d50 / d84 / d95/ dip / disp (mm)
Reach Shear Stress (competency) lb/ft2

Max part size (mm) mobilized at bankfull
Unit Stream Power (transport capacity) lbs/ft.s 0.01 0.01

Drainage Area (SM) 0.37 0.11 0.37
Impervious cover estimate (%)

Rosgen Classification G-F/5 E5 E5
Bankfull Velocity (fps) 0.97 0.80

Bankfull Discharge (cfs) 8.4 3.0 8.4
Valley length (ft) 2126 2126

Channel Thalweg length (ft) 2339 2679
Sinuosity (ft) 1.10 1.35 1.26

Water Surface Slope (Channel) (ft/ft) 0.0011 0.0016 0.0005
BF slope (ft/ft) 0.0005

Bankfull Floodplain Area (acres)
Proportion over wide (%)

Entrenchment Class (ER Range)
Incision Class (BHR Range)

BEHI VL% / L% / M% / H% / VH% / E%
Channel Stability or Habitat Metric

Biological or Other

Eq. Mean
8.2

130.0

Table 8. Baseline Stream Data Summary
UT to Millers Creek, DMS Project ID No. 95719

UT to Millers Creek:  2,709 LF

Regional Curve Reference - 
Wildcat Branch As-built/Baseline

8.0
15.9
1.09

1.03
1.6

8.5

1.75
14.0 - 16.6

Pattern
13.8 - 19.4
10.9 - 15.3

sand
Profile

0.0022

1.3 - 1.9
22.5 - 29.0
1.7 - 2.4

Substrate, bed and transport parameters
33/67

0.02
Additional Reach Parameters

0.44

1.00
8.5

2126

E5 E5

0.0024 0.0005
0.0005

2709
1.15 1.27
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Dimension Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+
Based on fixed baseline bankfull elevation

Bankfull Width (ft) 9.7 9.6 9.6 8.6 8.6 7.8
Floodprone Width (ft) 195.2 195.2 195.2

Bankfull Mean Depth (ft) 0.8 0.8 0.7 1.0 0.9 1.0
Bankfull Max Depth (ft) 1.1 1.1 1.1 1.7 1.5 1.5

Bankfull Cross Sectional Area (ft2) 7.7 7.3 6.8 8.8 7.3 7.3
Bankfull Width/Depth Ratio 12.2 12.6 13.5

Bankfull Entrenchment Ratio 20.2 20.3 20.3
Bankfull Bank Height Ratio 1.0 1.0 1.0

Dimension Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+
Based on fixed baseline bankfull elevation

Bankfull Width (ft) 9.9 9.2 10.4 9.4 9.8 10.2
Floodprone Width (ft) 126.3 126.3 126.3

Bankfull Mean Depth (ft) 0.9 1.0 0.9 1.2 1.2 0.9
Bankfull Max Depth (ft) 1.6 1.5 1.6 2.2 1.9 1.8

Bankfull Cross Sectional Area (ft2) 8.8 8.7 9.0 10.9 11.4 9.4
Bankfull Width/Depth Ratio 11.1 9.6 12.1

Bankfull Entrenchment Ratio 12.8 13.7 12.2
Bankfull Bank Height Ratio 1.0 1.0 1.0

Dimension Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+
Based on fixed baseline bankfull elevation1

Bankfull Width (ft) 9.1 10.2 8.9 10.5 9.7 9.8
Floodprone Width (ft) 182.9 182.9 182.9

Bankfull Mean Depth (ft) 0.9 1.0 1.0 1.0 1.0 0.9
Bankfull Max Depth (ft) 1.4 1.7 1.7 1.6 1.7 1.7

Bankfull Cross Sectional Area (ft2) 8.4 10.7 9.1 10.1 9.3 8.7
Bankfull Width/Depth Ratio 10.0 9.8 8.7

Bankfull Entrenchment Ratio 20.0 17.9 20.5
Bankfull Bank Height Ratio 1.0 1.0 1.0

Dimension Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+
Based on fixed baseline bankfull elevation

Bankfull Width (ft) 8.8 8.1 8.7 9.5 10.0 9.6
Floodprone Width (ft) 162.2 162.2 162.2

Bankfull Mean Depth (ft) 1.0 0.9 0.9 1.2 1.2 1.1
Bankfull Max Depth (ft) 1.5 1.4 1.6 1.9 2.0 1.9

Bankfull Cross Sectional Area (ft2) 8.7 7.0 8.0 11.1 11.9 10.8
Bankfull Width/Depth Ratio 8.8 9.4 9.6

Bankfull Entrenchment Ratio 18.5 19.9 18.6
Bankfull Bank Height Ratio 1.0 1.0 1.0

Dimension Base MY1 MY2 MY3 MY4 MY5 MY+ Base MY1 MY2 MY3 MY4 MY5 MY+
Based on fixed baseline bankfull elevation

Bankfull Width (ft) 10.5 9.9 9.8 9.8 9.2 10.5
Floodprone Width (ft) 219.0 219.0 219.0

Bankfull Mean Depth (ft) 1.1 1.0 1.0 1.2 1.0 1.0
Bankfull Max Depth (ft) 1.8 1.8 1.7 1.9 1.7 2.1

Bankfull Cross Sectional Area (ft2) 12.0 9.9 9.7 11.4 8.7 10.7
Bankfull Width/Depth Ratio 9.1 9.9 9.9

Bankfull Entrenchment Ratio 20.9 22.1 22.3
Bankfull Bank Height Ratio 1.0 1.0 1.0

Cross Section 5 (Riffle) Cross Section 6 (Pool)

Cross Section 7 (Riffle) Cross Section 8 (Pool)

Cross Section 9 (Riffle) Cross Section 10 (Pool)

Table 9. Morphology and Hydraulic Monitoring Summary (Dimensional Parameters - Cross Section)
UT to Millers Creek (DMS Project No. 95719)

UT to Millers Creek: 2,709 LF

Cross Section 3 (Riffle) Cross Section 4 (Pool)

Cross Section 1 (Riffle) Cross Section 2 (Pool)
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Appendix E.  Hydrologic Data 
 

Table 11. Verification of Bankfull Events 

Date 

Crest Gauge 
Info Gauge 

Readin
g (ft) 

Gauge 
Elevation 

(ft) 

Crest 
Elevation 

(ft) 

Bankfull 
Elevation 

(ft) 

Height 
above 

Bankfull 
(ft) Site Sta. 

7/14/2015 1 10+62 0.42 111.46 111.88 112.07 -0.19 
7/14/2015 2 37+03 2.29 107.16 109.45 107.71 1.74 
10/19/2015 1 10+62 1.50 111.46 112.96 112.07 0.89 
4/27/2016 1 10+62 1.88 111.46 113.34 112.07 1.26 
4/27/2016 2 37+03 3.70 107.16 110.87 107.71 3.15 
10/10/2016 1 10+62 2.79 111.46 114.25 112.07 2.18 
10/10/2016 2 37+03 3.43 107.16 110.59 107.71 2.88 

10/10/2016 N/A 
Approx. 
20+00 Visual Visual Visual Visual Visual 

 

Figures 5.1 - 5.4 Crest Gauge Photos 
 

 
 5.1 Crest Gauge 2 (4/27/2016)                          5.2 Crest Gauge 1 (10/10/2016) 
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 5.3 Crest Gauge 2 (10/10/2016)                          5.4 Overbank flow (10/10/2016) 
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Table 12.  Summary of Gauge Hydrologic Data 

 
 
 
 
 

 

 
 

Gauge 
Number 

 
 

Wetland 
Community 

Type 

 
 

Target 
Hydroperiod 

 
 

Percentage 
of Growing 

Season Year 
1 

Longest Number 
Of Consecutive 
Days Meeting 

Wetland 
Hydrology 

Criteria During  
Year 1 Growing 

Season 

 
 

Percentage 
of Growing 

Season 
Year 2 

Longest Number 
Of Consecutive 
Days Meeting 

Wetland 
Hydrology Criteria 

During  Year 2 
Growing Season 

1 
Riparian 

Bottomland 
Hardwood 

 
12.5% 

 
43 130 23 69 

2 
Riparian 

Bottomland 
Hardwood 

 
12.5% 

 
53 161 49 149 

3 
Riparian 

Bottomland 
Hardwood 

 
12.5% 

 
10 30 21 65 

4 
Headwater 
Riparian 

(Zero Order)  

 
10% 

 
70 212 100 304 

5 
Riparian 

Bottomland 
Hardwood 

 
12.5% 

 
32 97 49 149 

6 
Riparian 

Bottomland 
Hardwood 

 
12.5% 

 
52 158 48 146 

Reference  
Headwater 
Riparian 

(Zero Order) 

 
10% 

 
39 118 46 141 

Reference  
Riparian 

Bottomland 
Hardwood 

 
12.5% 

 
36 108 26 79 
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Figure 6.0-8. Monthly Precipitation Data and Wetland Gauge Data 
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