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Michael Baker Engineering, Inc.  
8000 Regency Parkway, Ste. 600 | Cary, North Carolina 27518 

Office: 919.463.5488 | Fax: 919.463.5490 
 

 
April 6, 2022 
 
 
 
Matthew Reid, PM 
NCDEQ, Division of Mitigation Services (DMS) 
5 Ravenscroft Dr. – Suite 102 
Asheville, NC 28801 
 
Subject:  Response to DMS Comments for Draft MY0 Report Review 

Whittier Creek Mitigation Project, Surry County 
Yadkin River Basin:  03040101 
DMS Project #100020, DEQ Contract #7182 

 
 
Mr. Reid: 
 
Please find enclosed our responses to the NC Division of Mitigation Services’ review comments dated 
March 28, 2022 in reference to the Whittier Creek Mitigation Project’s Draft MY0 Report.  We have 
revised the Draft document in response to the referenced review comments as outlined below. 
 

General Report Comments 
 

• DMS recommends using the most current templates for monitoring reports. It is understood that this 
project was contracted in May 2017 and therefore templates from that time period are applicable. 
However, the most current templates provide the IRT and DMS with the needed information in a more 
streamlined and less verbose format. 

Response:  Given that the project has already been set up using the older baseline template version from 
June 2017 (along with our experience using that version), we are electing to stick with that format for this 
project.  However, we are certainly open to any tweaks or simple modifications to the existing format or 
tables that would be of any help in streamlining the report.   
 
• Recommend displaying project information (county, basin, project #, etc.) on title page in a vertical list 

format as opposed to horizontally separated by commas. Reduce photo size if necessary. 
Response:  The project information was rearranged into a two-column tabular format beneath the title.  It 
appears to be much clearer and easier to read. 
 
• 1.1 Project Description: Please update stream mitigation credits to 3,059.667 in the second paragraph. 

This is the official credit amount for the site and what is used on debit ledgers. 
Response:  Text revised as recommended.  I have tried to be consistent in my reporting of stream credit 
and length numbers to avoid confusion but clearly missed this one.  
 
• Table 2: Please add “Institution Date – May-17” as the first entry on the table. 
Response:  Table revised as requested. 
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• Table 2: Please add two lines below As-Built Baseline Monitoring Report (MY0) entry: “Vegetation 
Monitoring” and “Stream Survey” and the dates that these activities were completed. Please include this 
information for future monitoring reports. 

Response:  Table revised as requested. 
 
• Table 5: Approved Mitigation Plan indicates CVS protocol will be used for vegetation monitoring. Please 

use the CVS output tables or the DMS vegetation tool and include all supporting data. 
Response:  The veg table provided is the required CVS output for this template version.  However, we had 
revised it to remove the Volunteer and Total stem columns as there were no volunteers to be reported at 
this stage.  In an attempt to streamline the table we inadvertently created confusion – our apologies.  The 
veg table has been revised to replace the deleted columns so that it now looks like the standard output 
veg table we will use for the remaining monitoring period.  
 
• Table 6: Please include grid lines in final submittal. 
Response:  Table 6 was revised to include grid lines. 
 
• Table 7: Please include the baseline bankfull elevation used for the calculations. Include grid lines in final 

submittal. Consider using most current monitoring template. Only 6 parameters are required as 
opposed to the 11 currently shown. 

Response:  The baseline/as-built bankfull elevations are shown on the individual riffle cross-section 
graphs.  In future monitoring years, these original as-built elevations will still be provided (both 
numerically and drawn onto the cross-section figure) along with the monitoring year bankfull elevations 
and the thalweg elevations.  That allows the reviewer to do the calculations required to determine BHR as 
per DMS’ methodology and to more easily compare changes from the baseline condition.  We feel placing 
this information on the graphs as opposed to Table 7 is much more useful as you can visually see what the 
data is telling you.  Grid lines have been added to the table as requested. 
  
• Please review and revise cross-section entrenchment ratios. Cross-section 1, 3, 5 and 10 graphs show 

different values than shown on Table 7. 
Response:  Those values were reviewed and have been corrected so they now all match.  Our apologies 
for the confusion. 
 

DMS conducted a field visit on March 24, 2022. The following comments/observations are a result of 
that visit: 
 

• Overall, the site is in excellent condition. All structures are performing as intended, boundary marking is 
excellent, and all fences are intact.  No conservation easement encroachments were identified. 

Response:  We’re glad you found in site in overall excellent condition! 
 
• Please keep a watch on the right flood plain of UT4A near veg plot 3. There is an approximately 10-15’ 

wide strip that extends approximately 200’ of existing vegetation that contains of fescue and other 
pasture grasses. If this inhibits tree growth in this area, please consider ring spraying or other 
alternatives to prevent competition. 

Response:  We intend to treat the surviving fescue with ring-spraying around the planted stems this fall 
after the leaves have dropped and report as part of MY1 activities. 
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• Invasive populations consisting mainly of multiflora rose was identified in areas of undisturbed trees and 
existing vegetation along the left bank of UT4A. Please be sure to map these areas for MY1 and treat 
accordingly throughout the monitoring period. 

Response:  Absolutely.  We are aware of those multiflora rose populations that survived initial treatments 
conducted during the first construction phase in the autumn of 2020 and are regrowing this year.  We 
intend to treat them again this spring and report as part of MY1 activities. 
 

Digital Deliverable Comments 
 
• The submitted vegetation data does not meet the 2016 IRT requirements (e.g. x,y, stem height, etc.). 

Please reference the DMS vegetation table tool and either use the tool to replicate the output and 
include the supporting data. (https://ncdms.shinyapps.io/Veg_Table_Tool/) 

Response:  I failed to include the CVS database with the draft e-submission files but will do so for the final 
submission.  It contains all the standard vegetation data (x/y location, stem heights and vigor, etc) that we 
collected in the field. 
 
• If available, please include features representing the mitigation plan stream lengths. 
Response:  GIS shapefiles for the streams showing the mitigation plan design lengths have been included 
with the final e-submission. 

 
As requested, one hardcopy of the final revised Baseline/MY0 report has been included with this response 
along with a full electronic copy on a USB drive.  Please do not hesitate to contact me further should have 
any additional questions regarding our response submittal. 
 
Sincerely, 
 

 Scott King, LSS, PWS 
Project Manager 
 
 
 

https://ncdms.shinyapps.io/Veg_Table_Tool/
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1.0 PROJECT SUMMARY 

1.1 Project Description 
Michael Baker Engineering, Inc. (Michael Baker) restored approximately 2,844 linear feet of existing 
jurisdictional stream and enhanced 328 linear feet of stream along both the main stem of, and unnamed 
tributaries to, Whittier Creek.  The project also reestablished roughly 5.5 acres of riparian buffer, though 
not for buffer credit.  The project is located in the Yadkin River Basin, within the Hydrologic Unit Code 
(HUC) 03040101-110040 (the Bull Creek – Ararat River Watershed), which is identified as a Targeted 
Local Watershed (TLW) in DMS’s 2009 Upper Yadkin Pee-Dee River Basin Restoration Priorities (RBRP) 
report.  
The Whittier Creek Mitigation Project is located on an active cattle farm in Surry County, North Carolina, 
approximately 7 miles west of the Town of Pilot Mountain (Figure 1). Historic agriculture uses on the 
project site have been predominantly cattle pasture and crop production (tobacco and hay). These activities 
had negatively impacted both water quality and streambank stability along the project streams and their 
tributaries (Table 4).  The project is being conducted as part of the NCDMS Full Delivery In-Lieu Fee 
Program and is anticipated to generate at close-out a total of 3,059.667 cool stream mitigation credits (Table 
1) and is protected by a 6.9-acre permanent conservation easement.  

1.2 Goals and Objectives 
The goals of this project are identified below:  

• Reconnect stream reaches to their floodplains 
• Improve stream stability 
• Improve aquatic habitat 
• Reestablish forested riparian buffers 
• Permanently protect the project 

To accomplish these goals, the following objectives were identified: 

• To raise channel beds or excavate bankfull floodplains by utilizing either a Priority I  or Priority II 
Restoration approach, or through an Enhancement Level I approach. 

• To construct streams of appropriate dimensions, pattern, and profile in restored reaches, slope 
stream banks and provide bankfull benches on enhanced streams, and utilize bio-engineering to 
provide long-term stability.  

• Construct an appropriate channel morphology for all streams, increasing the number and depths of 
pools, increasing the amount of woody debris with structures including geo-lifts, brush-toe, log 
vanes/weirs, root wads, woody riffles, and/or log J-hooks.  

• Establish riparian buffers at a 30-foot minimum width along all stream reaches, planted with native 
tree and shrub species.  

• Establish a permanent conservation easement restricting land use in perpetuity. This will prevent 
site disturbance and allow the project to mature and stabilize.  



MICHAEL BAKER ENGINEERING, INC.                                                                                                                                                                   PAGE 2 
WHITTIER CREEK MITIGATION PROJECT, DMS NO. 100020 
AS-BUILT BASELINE MONITORING REPORT (FINAL) 
 

1.3 Project Success Criteria 
The success criteria and performance standards for the project will follow the North Carolina Interagency 
Review Team (NCIRT) guidance document Wilmington District Stream and Wetland Compensatory 
Mitigation Update dated October 24, 2016 and as described in Section 7 of the approved Mitigation Plan.  
All specific monitoring activities will follow those outlined in detail in Section 8 of the approved Mitigation 
Plan and will be conducted for a period of 7 years unless otherwise noted.  Annual monitoring reports will 
follow the DMS document Annual Monitoring Report Format, Data Requirements, and Content Guidance 
from June 2017. 

1.4 Mitigation Component Summary 
The project involved the restoration or enhancement of 4 reaches.  Reach R7 (Whittier Creek) was restored 
to a Rosgen C-Type stream using a Priority Level II approach. The stream had been straightened and 
relocated, which caused it to become deeply incised with steep, bare, and heavily eroding banks. It also had 
substantial impacts from cattle access and lacked a forested riparian buffer.  The channel was restored by 
excavating a wide new floodplain at the bankfull depth and by restoring an appropriate pattern back to the 
channel.  Multiple in-stream structures were also installed throughout the reach to control grade, dissipate 
energy, protect streambanks, and create more diverse bedform/habitat diversity.  Fencing was then installed 
to exclude cattle from the entire system.  
Reach UT4a was improved using an Enhancement Level I approach to increase bank stability and promote 
bedform diversity of the channel.  Sections of the reach had bankfull benches excavated while other sections 
of steep banks were graded back and stabilized.  A few in-stream structures were also installed to control 
grade, protect streambanks, and promote habitat diversity. A full riparian buffer was then planted on both 
sides of the reach, though mature existing trees growing along the reach bank were preserved to the 
maximum extent possible.    
Reach UT4b was restored to a Rosgen C-type stream using a Priority Level I approach. This reach was 
deeply incised, had been straightened, had substantial impacts from cattle access, and lacked a forested 
riparian buffer.  The channel was raised to reconnect it with the adjacent floodplain, tying into an existing 
bedrock knickpoint at the top, and had a meandering riffle-pool morphology restored.  Numerous in-stream 
structures were installed throughout the reach to control grade, promote bedform/habitat diversity, and 
protect streambanks. Fencing was then installed to exclude cattle from the reach. 
Reach UT5 was restored to a Rosgen B-type stream using a Priority Level I approach.  This reach was 
incised, had substantial impacts from cattle access, and lacked any forested riparian buffer.  Due to existing 
valley slope and valley floor widths, the channel was restored with an appropriate riffle-step-pool 
morphology with minor pattern adjustments incorporated to ensure stability and promote habitat diversity.  
Overall, the valley acts to confine the stream, though there are a couple of exceptions; towards the top 
around the gated crossing, and at the bottom near its confluence with UT4b.  In these locations the valley 
does flatten out or open up a bit for short sections (which increases the entrenchment ratio greater than 2.2) 
but given their relatively short lengths this will not cause any detrimental effects and the stream will 
function as designed.  Channel dimensions and banks were graded to appropriate sizes and slopes, 
reconnecting the stream to the adjacent floodplain.  Numerous in-stream structures were installed 
throughout the reach to control grade, promote bedform/habitat diversity, and protect streambanks. Fencing 
was then installed to exclude cattle from the reach, which included a gated rock ford crossing located at a 
break in the easement for an existing powerline. 
A full, minimum 30-ft width riparian buffer was established around all project streams, resulting in the 
ultimate re-establishment of 5.5 acres of forested riparian buffer that had previously been used for pasture 
or crop production.  The entire project area will be preserved in perpetuity in a 6.9-acre permanent 
conservation easement.  A full summary of the project components and mitigation assets/credits is presented 
in Table 1 and shown in Figure 2.   
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1.5 Project Timeline 
Project construction was originally initiated in April 2020 and was very close to completion in October 
2020, before the remnants of Hurricane Zeta hit the site on October 29, 2020, dropping a substantial amount 
of rainfall over a relatively short timeframe.  The resulting regional flooding blew out the two-lane NCDOT 
bridge at the top of the main stem (Reach R7) which resulted in substantial scouring and sediment 
deposition, leaving large sections of newly built channel buried (see photographs in Appendix B).  
Relatively minor damage was also observed along sections of the tributaries as well, particularly to lower 
portion of UT4b. The NCDOT requested that Michael Baker delay repair work until they could rebuild the 
bridge at the top of the project as well as remove the large chunks of the old bridge that had been washed 
down onto the project’s floodplain.  This request, along with the subsequent very wet winter and spring 
season delayed project repair work by several months, ultimately beginning in April and finishing up in 
June of 2021.  The fencing and conservation boundary marking was completed shortly thereafter in July of 
2021.  All easement monuments were located at this time to confirm none had been lost or damaged during 
construction.  The As-Built survey was completed in August of 2021.  All 11 cross-sections (6 riffle and 5 
pool) and 3 in-stream gauges were installed in June of 2021.  Bareroot stems and livestakes were fully 
planted in January of 2022, while the vegetation plots (4 permanent and 1 random) were installed and 
vegetation data collected immediately thereafter, also in January of 2022.  Thus, Monitoring Year 1 was 
delayed and is now scheduled for 2022 as shown in Table 2.  

1.6 Design Change Deviations 
During project construction, there were several relatively minor deviations from the original design plans 
as marked in red in the as-built plan sheets (Appendix E).  They were mostly structure substitutions made 
in the field due to recent IRT feedback on this and other projects requesting more wood structures in the 
stream.  In many locations, rock vanes were substituted with log vanes, rock sills with log sills, boulder-toe 
bank protection with brush/wood-toe, etc.  The presence of bedrock in the bank and channel bed on Reach 
UT4a resulted in minor adjustments to the exact structure placement location.  The pipe culvert crossing in 
upper Reach UT5 was replaced with a rock ford crossing to keep the stream daylighted.  Additionally, after 
the damage caused by the storm in October of 2020 it was deemed prudent to install boulder-toe bank 
protection at the top of project along the outer banks of the first two meander bends (located outside of the 
conservation easement), and on the meander bend of UT4b at approximately Station 19+50.  In each of 
those locations the extreme flooding had scoured the banks in these bends, thus additional protection was 
deemed prudent.  But none of the changes described here should ultimately affect stream performance, 
function, or credit.   
Additionally, after planting was completed in January of 2022, Michael Baker staff was informed by the 
contractor that their crew had planted a few extra stems leftover from another project.  These were installed 
in addition to (not in substitution for) the proposed species list and density.  There were approximately 50 
stems each of swamp chestnut oak (Quercus michauxii), blackgum (Nyssa sylvatica), serviceberry 
(Amelanchier arborea), and sugarberry (Celtis laevigata) planted on site.  This equates to just 1% each of 
the total planted stem numbers as shown on the revised planting plan tables on Sheet 1-A of the as-built 
plan sheets (Appendix E).   
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1.7 Vicinity Map 
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1.8 Technical and Methodological Descriptions and References 
Stream survey data was collected to a minimum of Class C Vertical and Class A Horizontal Accuracy using 
a Leica TS06 Total Station and was georeferenced to the NAD83 State Plane Coordinate System, FIPS3200 
in US Survey Feet.  The survey data from the permanent project cross-sections were collected and classified 
using the Rosgen Stream Classification System to confirm design stream type (Rosgen 1994). 
The vegetation-monitoring quadrants (plots) were installed across the site in accordance with the CVS-
DMS Protocol for Recording Vegetation, Version 4.1 (Lee 2007) and the data collected from each was 
input into the CVS-DMS Data Entry Tool v. 2.3.1 (CVS 2012).   
Three automated, in-stream continuous stage recorders were installed in Reaches UT4b, UT5, and R7 
following suggestions and guidance from DMS Science and Analysis Section (G. Melia, personal 
communication, August 21, 2019).  The gauges themselves are all In-Situ brand Rugged Troll 100 data 
loggers.  The gauges will record flow depth to determine bankfull and near-bankfull events within each 
reach.   
References: 
Carolina Vegetation Survey (CVS) and NC Division of Mitigation Services (DMS). CVS-DMS Data 

Entry Tool v. 2.3.1. University of North Carolina, Raleigh, NC.  2012. 
Lee, M., Peet R., Roberts, S., Wentworth, T.  2007. CVS-DMS Protocol for Recording Vegetation, 

Version 4.1. 
North Carolina Division of Mitigation Services.  2009.  Upper Yadkin Pee-Dee River Basin 

Restoration Priorities.  NC Department of Environmental Quality.  Raleigh, NC. 
North Carolina Interagency Review Team (NCIRT).  2016.  Guidance document “Wilmington 

District Stream and Wetland Compensatory Mitigation Update”. October 24, 2016 

Rosgen, D.L. 1994.  A Classification of Natural Rivers. Catena 22:169-199. 
Rosgen, D.L. 1996.  Applied River Morphology.  Wildlands Hydrology.  Pagosa Springs, CO. 
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Table 1.0  Project Components and Mitigation Credits
Whittier Creek Mitigation Project - NCDMS Project No. 100020

Existing Mitigation

Project Wetland Footage As-Built Plan Approach Mitigation

Component Position and or Restored Designed Restoration Priority Mitigation Plan

(reach ID, etc.) HydroType Acreage Stationing Footage1
Footage Level Level Ratio (X:1) Credits 2

Reach R7 (Whittier Creek) 1,462
11+36 - 15+50, 
15+62 - 24+91 1,343 1,332 R P2 1 1,332.000

Reach UT4a 338 10+00 -13+27 328 328 E L1 1.5 218.667

Reach UT4b 764 13+76 - 21+30 754 761 R P1 1 761.000

Reach UT5 765
10+00 - 12+46, 
12+91 - 17+92 747 748 R P1 1 748.000

Wetland Group 1

Buffer Group 1 (BG1)

1 All stream stationing and restored footage numbers reported here and shown in the as-built plan sheets use thalweg survey values and have had easement breaks removed. 
2 Credits reported here are derived from the design lengths as taken from the approved mitigation plan Table 11.1

Table 1.1 Table 1.2
As-Built Centerline Length and Area Summations by Mitigation Category Overall Assets Summary

Riverine Non-Riverine

Restoration 2,844 3,059.667
Enhancement RP Wetland
Enhancement I 328 NR Wetland
Enhancement II

Creation

Preservation

High Quality Pres

Overall 
Credits

Buffer

Restoration Level
Riparian Wetland (acres)

Asset Category
Stream (cool)

Stream    (linear 
feet)

Non-riparian 
Wetland 
(acres)

Credited 
Buffer (ft2)

MICHAEL BAKER ENGINEERING, INC. 

WHITTIER CREEK MITIGATION PROJECT (DMS #100020)

AS‐BUILT BASELINE MONITORING REPORT
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Figure 2. Project Asset and Credit Map
Whittier Creek Mitigation Project

DMS Project No. 100020

Conservation Easement

Stream Mitigation Type
Restoration (1:1)

Enhancement I (1.5:1)

No Credit

0 250 500125
Feet

Rock Hill Church Road

Nurse Road

UT4a

UT5

UT4b

R7 (Whittier Creek)

Reach Mitigation 
Approach

Creditable 
Length (ft)

Credits 
(cool)

R7 R (1:1) 1,332 1,332.000
UT4a EI (1.5:1) 328 218.667
UT4b R (1:1) 761 761.000
UT5 R (1:1) 748 748.000

3,169
2,841 2,841.000
328 218.667

3,059.667

Whittier Creek Assets and Credits

Total Design Footage
Restoration
Enhancement I

Total Credits



Grading Completed in June 2021
Elapsed Time Since grading complete: 8 months
All Planting Completed in January 2022
Elapsed Time Since planting complete: 1 month
Number of Reporting Years1: 0

Data Collection Completion or
Activity or Deliverable Complete Delivery
Institution date N/A May-17
404 permit date N/A May-20
Mitigation Plan N/A Mar-20
Final Design – Construction Plans N/A Jul-20
Construction Grading Completed N/A Jun-21
As-Built Survey Aug-21 Aug-21
Livestake and Bareroot Planting Completed N/A Jan-22
As-Built Baseline Monitoring Report (MY0) Jan-22 Feb-22
    As-Built Stream Survey Aug-21 N/A
    As-Built Vegetation Monitoring Jan-22 N/A
Year 1 Monitoring (anticipated) Oct-22 Dec-22
Year 2 Monitoring (anticipated) Oct-23 Dec-23
Year 3 Monitoring (anticipated) Oct-24 Dec-24
Year 4 Monitoring (anticipated) Oct-25 Dec-25
Year 5 Monitoring (anticipated) Oct-26 Dec-26
Year 6 Monitoring (anticipoated) Oct-27 Dec-27
Year 7 Monitoring (anticipated) Oct-28 Dec-28

1 = The number of monitoring reports excluding the as-built/baseline report

Table 2. Project Activity and Reporting History
Whittier Creek Mitigation Project - NCDMS Project No. 100020
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Designer 797 Haywood Rd, Suite 201
Asheville, NC 28806

Michael Baker Engineering, Inc. Contact:
Scott King, Tel. 828-412-6102

Construction Contractor 5616 Coble Church Rd
Julian, NC 27283

KBS Earthworks, Inc. Contact:
Kory Strader, Tel. 336-362-0289

Survey Contractor 88 Central Avenue 
Asheville, NC 28801

Kee Mapping and Surveying Contact:
Brad Kee, Tel. 828-575-9021

Planting Contractor 5616 Coble Church Rd
Julian, NC 27283

KBS Earthworks, Inc. Contact:
Kory Strader, Tel. 336-362-0289

Seeding Contractor 5616 Coble Church Rd
Julian, NC 27283

KBS Earthworks, Inc. Contact:
Kory Strader, Tel. 336-362-0289

Seed Mix Sources 
Telephone:

Green Resources 336-855-6363

Nursery Stock Suppliers
Mellow Marsh Farm Telephone: 919-742-1200
Bruton Natural Systems Telephone: 919-242-6555

Monitoring Performers
797 Haywood Rd, Suite 201

Michael Baker Engineering, Inc. Asheville, NC 28806

Stream Monitoring POC Scott King, Tel. 828-412-6102
Vegetation Monitoring POC Scott King, Tel. 828-412-6102

  

Table 3. Project Contacts
Whittier Creek Mitigation Project - NCDMS Project No. 100020
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USGS Hydrologic Unit 8-digit 3040101

Stream Temperature Regime cool

Reach R7 UT4a UT4b UT5

1,462 338 764 765

Unconfined Moderately 
Confined Unconfined Moderately 

Confined

1,722 225 305 72

Perennial Perennial Perennial Perennial

C C C C

G4&F4/C4 E4&B4/B4b E4&G4c/C4 B4/B4
 IV – 

Degradation and 
Widening

III – Degradation IV – Degradation 
and Widening III – Degrading 

Zone X Zone X Zone X Zone X

Applicable? Resolved?
Yes Yes
Yes Yes
Yes Yes
Yes Yes
No N/A
No N/A
No N/A

Physiographic Province Northern Inner Piedmont

Table 4. Project Attributes for Existing Conditions
Whittier Creek Mitigation Project – NCDMS Project No. 100020

Project Information

Project Name Whittier Creek Site – Option D Mitigation Project

County Surry

Project Area (acres) 6.97

Project Coordinates (lat. and long.) 36.3779 N, -80.5999 W
Project Watershed Summary Information

River Basin Yadkin Pee-Dee

USGS Hydrologic Unit 14-digit 03040101-110040

DWR Sub-basin 03-07-03

Perennial, Intermittent, Ephemeral

Project Drainage Area (acres) 1,722 acres / 2.69 square miles (at downstream end of R7)

Project Drainage Area Percentage of 
Impervious Area 0.95% impervious area

USGS National Land Cover Database 
(NLCD) for 2011

8.2% developed (predominantly rural residential), 41.6% cultivated crops 
and hay, 6.9% grass/pasture, 4.8% shrub/scrub, and 38.3% forested.

Reach Summary Information
Parameters

Existing length of reach (linear feet)

Valley confinement (Confined, moderately 
confined, unconfined)

Drainage area (acres)

NCDWR Water Quality Classification

Stream Classification (existing / proposed)

Evolutionary trend (Simon)

FEMA classification

Regulatory Considerations
Parameters Supporting Docs?

Water of the United States - Section 404 PCN
Water of the United States - Section 401 PCN

FEMA Floodplain Compliance N/A
Essential Fisheries Habitat N/A

Endangered Species Act Categorical Exclusion
Historic Preservation Act Categorical Exclusion
Coastal Zone Management Act (CAMA) N/A
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Visual Assessment Data 
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Whittier Creek:  As-Built MY0 Stream Station Photo-Points (taken 6/15/21) 

 

 

 
PP-1: Reach 7, looking down valley from top of project  PP-2: Reach 7, downstream, Station 11+00 

 

 

 
PP-3: Reach 7, downstream, Station 12+00  PP-4: Reach 7, downstream, Station 13+25 

 

 

 
PP-5: Reach 7, downstream, Station 13+75 

 
 PP-6: Reach 7, downstream, Station 14+25 



Whittier Creek:  As-Built MY0 Stream Station Photo-Points (taken 6/15/21) 

 

 

 
PP-7: Reach 7, downstream, Station 14+75  PP-8: Reach 7, downstream, Station 15+50 

 

 

 
PP-9: Reach 7, downstream, Station 16+00  PP-10: Reach 7, downstream, Station 16+50 

 

 

 
PP-11: Reach 7, downstream, Station 17+50  PP-12: Reach 7, downstream, Station 18+00 

 
 
 



Whittier Creek:  As-Built MY0 Stream Station Photo-Points (taken 6/15/21) 

 

 

 
PP-13: Reach 7, upstream, Station 19+00 at confluence with 

Reach UT4B 
 PP-14: Reach 7, downstream, Station 19+25 

 

 

 
PP-15: Reach 7, downstream, Station 19+75  PP-16: Reach 7, downstream, Station 20+25 

 

 

 
PP-17: Reach 7, downstream, Station 20+75  PP-18: Reach 7, downstream, Station 21+50 

 



Whittier Creek:  As-Built MY0 Stream Station Photo-Points (taken 6/15/21) 

 

 

 
PP-19: Reach 7, upstream, Station 22+75  PP-20: Reach 7, downstream, Station 23+25 

 

 

 
PP-21: Reach 7, downstream, Station 24+00  PP-22: Reach UT4B, upstream, Station 21+10 

 

 

 
PP-23: Reach UT4B, upstream, Station 20+50  PP-24: Reach UT4B, upstream, Station 20+00 

 



Whittier Creek:  As-Built MY0 Stream Station Photo-Points (taken 6/15/21) 

 

 

 
PP-25: Reach UT4B, upstream, Station 19+25  PP-26: Reach UT4B, upstream, Station 18+75 

 

 

 
PP-27: Reach UT4B, upstream, Station 18+00  PP-28: Reach UT4B, Station 17+50 at confluence with Reach 

UT5 

 

 

 
PP-29: Reach UT4B, upstream, Station 17+25  PP-30: Reach UT4B, upstream, Station 16+50 

 



Whittier Creek:  As-Built MY0 Stream Station Photo-Points (taken 6/15/21) 

 

 

 
PP-31: Reach UT4B, upstream, Station 15+75  PP-32: Reach UT4B, upstream, Station 15+50 

 

 

 
PP-33: Reach UT4B, upstream, Station 13+75  PP-34: Reach UT4A, upstream, Station 13+25 

 

 

 
PP-35: Reach UT4A,upstream, Station 12+50  PP-36: Reach UT4A, upstream, Station 11+75 

 
 
 
 



Whittier Creek:  As-Built MY0 Stream Station Photo-Points (taken 6/15/21) 

 

 

 
PP-37: Reach UT4A, upstream, Station 10+25  PP-38: Reach UT5, upstream, Station 17+75 

 

 

 
PP-39: Reach UT5, upstream, Station 17+00  PP-40: Reach UT5, upstream, Station 16+15 

 

 

 
PP-41: Reach UT5, upstream, Station 15+00  PP-42: Reach UT5, upstream, Station 14+00 

 
 
 
 



Whittier Creek:  As-Built MY0 Stream Station Photo-Points (taken 6/15/21) 

 

 

 
PP-43: Reach UT5, upstream, Station 13+60  PP-44: Reach UT5, upstream, Station 13+00 at ford crossing 

 

 

 
PP-45: Reach UT5, upstream, Station 12+50  PP-46: Reach UT5, upstream, Station 11+75 

 

 

 
PP-47: Reach UT5, upstream, Station 11+25  PP-48: Reach UT5, upstream, Station 10+50 

 



Whittier Creek: As-Built MY0 Vegetation Plot Photos (taken 1/31/2022) 

 

 

 
Vegetation Plot 1  Vegetation Plot 2 

 

 

 
Vegetation Plot 3  Vegetation Plot 4 

 

  

Random Vegetation Plot – MY0   

 



Whittier Creek:  As-Built MY0 Additional Project Photos 

 

 

 
Continuous Stage Recorder #1 on UT5 (7/22/21)  Continuous Stage Recorder #2 on UT4b (7/22/21) 

 

 

 
Continuous Stage Recorder #3 on R7 (7/22/21)  UT5 Rock Ford Crossing (6/15/21) 

 

 

 
UT5 Rock Ford Crossing after fencing/gates installed 

(7/22/21) 
 UT5 Rock Ford Crossing after fencing/gates installed, 

looking upstream with interior wire (7/22/21) 



Whittier Creek:  As-Built MY0 Additional Project Photos 

 

 

 
Fencing with CE marker (1/31/22)  Fencing with CE marker located inside (1/31/22) 

 

 

 
Fencing with CE marker (1/31/22)  Fencing with CE marker located inside (by the gate at the  

break on R7)  1/31/22 

 

 

 
Fencing with CE marker located inside (1/31/22)  Standalone CE marker on UT4b right bank (1/31/22) 

 
 



Whittier Creek:  As-Built MY0 Additional Project Photos 

 

 

 
Flooding from Hurricane Zeta remnants on Upper R7 

(10/29/20) 
 Flooding from Hurricane Zeta remnants on Upper R7 just 

below bridge (10/29/20) 

 

 

 
Flooding from Zeta remnants above the bridge upstream of 

R7 (10/29/20) 
 Flooding from Zeta remnants collapsed the bridge 

immediately upstream of R7 (10/29/20) 

 

 

 
The bridge after the flooding subsided (11/4/20)  Looking upstream of the bridge  (11/4/20) 

 



Whittier Creek:  As-Built MY0 Additional Project Photos 

 

 

 
Upper R7 Before Storm (10/14/20)  Upper R7 After Storm (11/4/20) 

 

 

 
Upper R7 Before Storm (10/14/20)  Upper R7 After Storm (11/4/20) 

 

 

 
Middle R7 Before Storm (10/14/20)  Middle R7 After Storm (11/4/20) 

 



 

 

 

 

 
 

APPENDIX C 

 

Vegetation Plot Data 
 

 

 

 

 

 

 



Annual Means
Veg Plot 1 Veg Plot 2 Veg Plot 3 Veg Plot 4 RVP‐MY0 1 MY0 (2022)

P V T P V T P V T P V T P V T P
Acer negundo Box Elder 6 6 3 3 9

Betula nigra River Birch 4 4 6 6 1 1 11

Carpinus caroliniana Iron Wood 1 1 1 1 2

Celtis laevigata Sugarberry 1 1 1

Diospyros virginiana Persimmon 5 5 2 2 1 1 8

Fraxinus pennsylvanica Green Ash 2 2 2

Hamamelis virginiana Witch Hazel 4 4 3 3 2 2 9

Juglans nigra Black Walnut 1 1 1 1 2

Lindera benzoin Northern Spicebush 1 1 1 1 2 2 4

Liriodendron tulipifera Tulip Poplar 7 7 8 8 2 2 7 7 24

Nyssa sylvatica Blackgum 1 1 1

Platanus occidentalis Sycamore 3 3 2 2 1 1 1 1 7

Quercus lyrata Overcup Oak 1 1 5 5 4 4 6 6 2 2 18

Quercus michauxii Swamp Chestnut Oak 3 3 3

Quercus phellos Willow Oak 4 4 1 1 6 6 9 9 3 3 23

Ulmus americana American Elm 1 1 1 1 2

26 26 31 31 20 20 26 26 23 23 126

5

0.124

Species Count 8 8 7 7 7 7 10 10 10 10 16

1,052 1,052 1,255 1,255 809 809 1,052 1,052 931 931 1,020

Color for Stem Density P = Planted Stem 1 RVP‐MY0 is a random vegetation plot that will move locations each monitoring year.

Exceeds requirements by >10% V = Volunteer Stem
T = Total Stems

Table 5.  As-Built Planted Stem Counts by Plot and Species
Whittier Creek Mitigation Project - NCDMS Project No. 100020

0.025

1

0.025

1

0.025

Plots (ares)
Plot Size (Acres)

Stems/Acre

Scientific Name Common Name

Stems/Plot

Whittier Creek Vegetation Plots (MY0 2022)

1

0.025

1

0.025

1
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Stream Measurement and  
Geomorphology Data 

 

 

 

 

 
 

 



Dimension and Substrate - Riffle Min Mean Max Min Mean Max Min Mean Max Min Mean Max
BF Width (ft) 18.5 20.1 21.7 ----- ----- ----- ----- 22.2 ---- 20.5 22.0 22.9

Floodprone Width (ft) 22 23.0 24 ----- ----- ----- 50 100 150 75 130 155
BF Mean Depth (ft) 1.8 1.8 1.8 ----- ----- ----- ----- 1.8 ---- 1.6 1.7 1.8
BF Max Depth (ft) 2.2 2.3 2.3 ----- ----- ----- ----- 2.3 ---- 2.4 2.5 2.6

BF Cross-sectional Area (ft²) 33.5 36.2 38.8 ----- ----- ----- ----- 41.0 ---- 36.2 37.7 40.0
Width/Depth Ratio 10.2 11.2 12.1 12.0 13.5 15.0 ----- 12.3 ---- 11.6 12.9 14.2

Entrenchment Ratio 1.1 1.2 1.2 ----- ----- ----- 2.3 4.6 6.8 3.3 5.4 7.1
Bank Height Ratio 2.8 3.0 3.2 1.0 1.0 1.0 ----- 1.0 ---- 1.0 1.0 1.0

d50 (mm) 6.4 16 26 ----- ----- ----- ----- ----- ----- 44 48 50
Pattern

Channel Beltwidth (ft) 45 55 65 ----- ----- ----- 80 100 120 70 97 120
Radius of Curvature (ft) 25 39 53 ----- ----- ----- 36 48 60 41 46 59
Rc/Bankfull width (ft/ft) 1.2 1.8 2.3 2.0 2.5 3.0 1.6 2.4 3.1 1.7 2.1 2.7

Meander Wavelength (ft) 61 125 188 ----- ----- ----- 160 180 200 165 183 200
Meander Width Ratio 2.1 2.5 2.8 3.5 5.8 8.0 3.6 4.5 5.4 3.2 4.2 6.2

Profile
Riffle Length (ft) ----- ----- ----- ----- ----- ----- ----- ----- ----- 21 37 55

Riffle Slope (ft/ft) 0.0030 0.0075 0.0120 ----- ----- ----- 0.0057 0.0073 0.0089 0.0028 0.0072 0.0116
Pool Length (ft) ----- ----- ----- ----- ----- ----- ----- ----- ----- 37 65 91

Pool to Pool Spacing (ft) 36 104 172 ----- ----- ----- 78 117 155 45 91 144
Pool Max Depth (ft) 3.3 4.15 5 ----- ----- ----- ----- 4.0 ----- 3.3 4.2 5.3

Substrate and Transport Parameters
SC% / Sa% / G% / C% / Bo% ----- ----- ----- ----- ----- -----

   d16 / d35 / d50 / d84 / d95 ---- ----- ----- ----- ----- -----
Additional Reach Parameters

Drainage Area (SM) ----- 2.69 ----- ----- ----- ----- ----- 2.69 --- ----- 2.69 -----
Impervious cover estimate (%) ----- 0.95% ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Rosgen Classification ----- G4/F4 ----- ----- C4 ----- ----- C4 ----- ----- C4 -----
BF Velocity (fps) 4.9 5.3 5.7 3.5 4.3 5.0 ----- 4.6 ----- ----- ----- -----

BF Discharge (cfs) ----- 190 ----- ----- ----- ----- ----- 190 ----- ----- 190 -----
Valley Length ----- 1,153 ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Channel Length (ft) ----- 1,488 ----- ----- ----- ----- ----- 1,484 ----- ----- 1,495 -----
Sinuosity ----- 1.29 ----- ----- ----- ----- ----- 1.21 ----- ----- 1.22 -----

Water Surface Slope (Channel) (ft/ft) ----- 0.0051 ----- ----- ----- ----- ----- 0.0056 ----- ----- 0.0053 -----

0% / 9% / 86% / 5% / 0% 0% / 2% / 63% / 33% / 2%  
11 / 19 / 26 / 51 / 64 21 / 34 / 48 / 103 / 151

Table 6.  Baseline Stream Data Summary
Whittier Creek Restoration Project: DMS Project No ID. 100020
Reach 7 (Whittier Creek)

Parameter Pre-Existing Condition
Reference Reach(es) Data

Design As-built
Composite

MICHAEL BAKER ENGINEERING, INC. 

WHITTIER CREEK MITIGATION PROJECT (DMS #100020)

AS‐BUILT BASELINE MONITORING REPORT



Dimension and Substrate - Riffle Min Mean Max Min Mean Max Min Mean Max Min Mean Max
BF Width (ft) ----- 7.3 ----- ----- ----- ----- ----- 11.0 ---- ----- 10.6 -----

Floodprone Width (ft) ----- 20 ----- ----- ----- ----- ----- 30 ---- ----- 18 -----
BF Mean Depth (ft) ----- 1.4 ----- ----- ----- ----- ----- 0.9 ---- ----- 0.9 -----
BF Max Depth (ft) ----- 1.6 ----- ----- ----- ----- ----- 1.2 ---- ----- 1.5 -----

BF Cross-sectional Area (ft²) ----- 9.9 ----- ----- ----- ----- ----- 10.0 ---- ----- 9.9 -----
Width/Depth Ratio ----- 5.4 ----- 10.0 12.5 15.0 ----- 12.2 ---- ----- 12.0 -----

Entrenchment Ratio ----- 2.7 ----- ----- ----- ----- ----- 2.7 ---- ----- 1.7 -----
Bank Height Ratio ----- 1.3 ----- ----- 1.0 ----- ----- 1.0 ---- ----- 1.0 -----

d50 (mm) ---- 27 ---- ----- ----- ----- ----- ----- ----- ----- 42 -----
Pattern

Channel Beltwidth (ft) ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
Radius of Curvature (ft) ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
Rc/Bankfull width (ft/ft) ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Meander Wavelength (ft) ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
Meander Width Ratio ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Profile
Riffle Length (ft) ----- ----- ----- ----- ----- ----- ----- ----- ---- 6 13 18

Riffle Slope (ft/ft) 0.026 0.035 0.043 ----- ----- ----- 0.026 0.035 0.043 ----- 0.031 -----
Pool Length (ft) ----- ----- ----- ----- ----- ----- ----- ----- ---- 17 33 48

Pool to Pool Spacing (ft) 35 58 80 35 53 70 38 58 77 30 33 35
Pool Max Depth (ft) 1.1 1.9 2.7 ---- ----- ---- ----- 2.0 ---- --- 1.6 ---

Substrate and Transport Parameters
SC% / Sa% / G% / C% / B% ----- ----- ----- ----- ----- -----
   d16 / d35 / d50 / d84 / d95 ----- ----- -----

Additional Reach Parameters
Drainage Area (SM) ----- 0.35 ----- ----- ----- ----- ----- 0.35 ----- ----- 0.35 -----

Impervious cover estimate (%) ----- 1.28% ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
Rosgen Classification ----- E4/B4 ----- ----- C4/B4 ----- ----- B4 ----- ----- B4 -----

BF Velocity (fps) ----- 5.0 ----- 4.0 5.0 6.0 ----- 5.0 ----- ----- ----- -----
BF Discharge (cfs) ----- 50 ----- ----- ----- ----- ----- 50 ----- ----- 50 -----

Valley Length ----- 316 ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
Channel Length (ft) ----- 338 ----- ----- ----- ----- ----- 328 ----- ----- 334 -----

Sinuosity ----- 1.1 ----- 1.1 1.2 1.2 ----- 1.1 ----- ----- 1.1 -----
Water Surface Slope (Channel) (ft/ft) ----- 0.024 ----- ----- ----- ----- ----- 0.024 ----- ----- 0.021 -----

0% / 1% / 77% / 22% / 0% 0% / 1% / 69% / 29% / 1%
12 / 18 / 27 / 80 / 128 16 / 32 / 42 / 97 / 141

* The As-Built parameters shown here apply only to those surveyed sections of Reach UT4a where the channel was improved in its cross-section, profile, and in-stream structures. 

Whittier Creek Restoration Project: DMS Project No ID. 100020
Reach UT4a

Parameter Pre-Existing Condition
Reference Reach(es) Data

Design As-built
Composite

Table 6.  Baseline Stream Data Summary
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Dimension and Substrate - Riffle Min Mean Max Min Mean Max Min Mean Max Min Mean Max
BF Width (ft) 9.5 9.8 10.1 ----- ----- ----- ----- 12.7 ---- ----- 13.7 -----

Floodprone Width (ft) 13 18.0 23 ----- ----- ----- 30 45 60 ----- 49 -----
BF Mean Depth (ft) 1.0 1.2 1.4 ----- ----- ----- ----- 1.0 ---- ----- 1.1 -----
BF Max Depth (ft) 1.2 1.7 2.2 ----- ----- ----- ----- 1.2 ---- ----- 1.6 -----

BF Cross-sectional Area (ft²) 9.5 11.8 14.0 ----- ----- ----- ----- 13.0 ---- ----- 14.9 -----
Width/Depth Ratio 7.3 8.5 9.6 12.0 13.5 15.0 ----- 12.7 ---- ----- 12.6 -----

Entrenchment Ratio 1.3 1.8 2.3 ----- ----- ----- 2.4 3.6 4.7 ----- 3.6 -----
Bank Height Ratio 2.0 2.1 2.1 ----- 1.0 ----- ----- 1.0 ---- ----- 1.0 -----

d50 (mm) ---- 26 ---- ----- ----- ----- ----- ----- ----- ----- 46 -----
Pattern

Channel Beltwidth (ft) ----- ----- ----- ----- ----- ----- 45 48 50 36 46 53
Radius of Curvature (ft) ----- ----- ----- ----- ----- ----- 25 51 77 26 33 54
Rc/Bankfull width (ft/ft) ----- ----- ----- 2.0 2.5 3.0 2.0 4.1 6.1 2.0 3.1 4.1

Meander Wavelength (ft) ----- ----- ----- ----- ----- ----- 119 142 165 120 126 145
Meander Width Ratio ----- ----- ----- 3.5 5.8 8.0 3.5 3.7 3.9 2.8 3.6 4.1

Profile
Riffle Length (ft) ----- ----- ----- ----- ----- ----- ----- ----- ---- 19 24 36

Riffle Slope (ft/ft) 0.015 0.028 0.040 ----- ----- ----- 0.011 0.018 0.025 0.007 0.016 0.022
Pool Length (ft) ----- ----- ----- ----- ----- ----- ----- ----- ---- 13 39 62

Pool to Pool Spacing (ft) 30 60 90 ----- ----- ----- 45 67 89 28 60 94
Pool Max Depth (ft) 2.4 3.4 4.3 ---- ----- ---- ----- 2.5 ---- 2.4 2.8 3.7

Substrate and Transport Parameters
SC% / Sa% / G% / C% / B% ----- ----- ----- ----- ----- -----
   d16 / d35 / d50 / d84 / d95 ----- ----- -----

Additional Reach Parameters
Drainage Area (SM) ----- 0.48 ----- ----- ----- ----- ----- 0.48 ----- ----- 0.48 -----

Impervious cover estimate (%) ----- 1.30% ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
Rosgen Classification ----- E4/G4 ----- ----- C4 ----- ----- C4 ----- ----- C4 -----

BF Velocity (fps) 4.7 5.8 6.9 3.5 4.3 5.0 ----- 5.0 ----- ----- ----- -----
BF Discharge (cfs) ----- 65 ----- ----- ----- ----- ----- 65 ----- ----- 65 -----

Valley Length ----- 675 ----- ----- ----- ----- ----- 622 ----- ----- 622 -----
Channel Length (ft) ----- 764 ----- ----- ----- ----- ----- 801 ----- ----- 803 -----

Sinuosity ----- 1.13 ----- ----- ----- ----- ----- 1.29 ----- ----- 1.29 -----
Water Surface Slope (Channel) (ft/ft) ----- 0.0165 ----- ----- ----- ----- ----- 0.0141 ----- ----- 0.0136 -----

0% / 9% / 83% / 8% / 0% 0% / 3% / 66% / 27% / 4%
8.4 / 16 / 26 / 52 / 76 22 / 36 / 46 / 101 / 179

Table 6.  Baseline Stream Data Summary
Whittier Creek Restoration Project: DMS Project No ID. 100020
Reach UT4b

Parameter Pre-Existing Condition Reference Reach(es) Data Design As-built
Composite
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Dimension and Substrate - Riffle Min Mean Max Min Mean Max Min Mean Max Min Mean Max
BF Width (ft) 7.8 7.9 8.0 ----- ----- ----- ----- 8.1 ---- ----- 9.1 -----

Floodprone Width (ft) 15 17.0 19 ----- ----- ----- 14 17 20 ----- 31 -----
BF Mean Depth (ft) 0.7 0.7 0.7 ----- ----- ----- ----- 0.6 ---- ----- 0.6 -----
BF Max Depth (ft) 2.3 2.6 2.8 1.2 1.4 1.5 ----- 1.2 ---- ----- 0.9 -----

BF Cross-sectional Area (ft²) 5.1 5.3 5.5 ----- ----- ----- ----- 5.0 ---- ----- 5.9 -----
Width/Depth Ratio 11.1 11.3 11.4 12 15 18 ----- 13.0 ---- ----- 14.3 -----

Entrenchment Ratio 2.0 2.2 2.4 ----- ----- ----- 1.7 2.1 2.5 ----- 3.3 -----
Bank Height Ratio 1.4 1.8 2.2 ----- 1.0 ----- ----- 1.0 ---- ----- 1.0 -----

d50 (mm) ---- 21 ---- ----- ----- ----- ----- ----- ----- ----- 44 -----
Pattern

Channel Beltwidth (ft) ----- ----- ----- ----- ----- ----- ----- ----- ----- 15 16 20
Radius of Curvature (ft) ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
Rc/Bankfull width (ft/ft) ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Meander Wavelength (ft) ----- ----- ----- ----- ----- ----- ----- ----- ----- 90 124 150
Meander Width Ratio ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Profile
Riffle Length (ft) ----- ----- ----- ----- ----- ----- ----- ----- ---- 7 24 57

Riffle Slope (ft/ft) 0.026 0.034 0.041 ----- ----- ----- 0.013 0.025 0.037 0.011 0.020 0.039
Pool Length (ft) ----- ----- ----- ----- ----- ----- ----- ----- ---- 7 13 33

Pool to Pool Spacing (ft) 22 81 139 ----- ----- ----- 15 28 40 24 33 44
Pool Max Depth (ft) 1.6 2.0 2.3 ---- ----- ---- ----- 1.5 ---- 0.8 1.7 2.7

Substrate and Transport Parameters
SC% / Sa% / G% / C% / B% ----- ----- ----- ----- ----- -----
   d16 / d35 / d50 / d84 / d95 ----- ----- -----

Additional Reach Parameters
Drainage Area (SM) ----- 0.11 ----- ----- ----- ----- ----- 0.11 ----- ----- 0.11 -----

Impervious cover estimate (%) ----- 1.47% ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
Rosgen Classification ----- B4 ----- ----- B4 ----- ----- B4 ----- ----- B4 -----

BF Velocity (fps) 3.6 3.8 3.9 4.0 5.0 6.0 ----- 4.0 ----- ----- ----- -----
BF Discharge (cfs) ----- 20 ----- ----- ----- ----- ----- 20 ----- ----- 20 -----

Valley Length ----- 740 ----- ----- ----- ----- ----- 740 ----- ----- 740 -----
Channel Length (ft) ----- 765 ----- ----- ----- ----- ----- 787 ----- ----- 792 -----

Sinuosity ----- 1.03 ----- 1.10 1.15 1.20 ----- 1.06 ----- ----- 1.07 -----
Water Surface Slope (Channel) (ft/ft) ----- 0.0250 ----- 0.020 0.025 0.030 ----- 0.024 ----- ----- 0.024 -----

3% / 11% / 72% / 14% / 0% 0% / 0% / 65% / 34% / 1%
5.6 / 12 / 21 / 57 / 104 23 / 33 / 44 / 109 / 169

Table 6.  Baseline Stream Data Summary
Whittier Creek Restoration Project: DMS Project No ID. 100020
Reach UT5

Parameter Pre-Existing Condition Reference Reach(es) Data Design As-builtComposite
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Stream Reach

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

BF Width (ft) 20.5 26.4 22.9 23.7
BF Mean Depth (ft) 1.8 1.9 1.6 1.8
Width/Depth Ratio 11.6 14.0 14.2 13.0

BF Cross-sectional Area (ft²) 36.2 49.5 36.9 43.0
BF Max Depth (ft) 2.5 3.8 2.4 3.1

Width of Floodprone Area (ft) 145 155 135 140
Entrenchment Ratio 7.1 - 5.9 -

Bank Height Ratio 1.0 - 1.0 -
Wetted Perimeter (ft) 21.5 28.0 23.8 25.3
Hydraulic Radius (ft) 1.7 1.8 1.6 1.7

d50 (mm) 49 - 44 -
Stream Reach

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

BF Width (ft) 22.6 10.6 14.6 13.7
BF Mean Depth (ft) 1.8 0.9 1.5 1.1
Width/Depth Ratio 12.8 12.0 9.9 12.6

BF Cross-sectional Area (ft²) 40.0 9.9 21.5 14.9
BF Max Depth (ft) 2.6 1.5 2.4 1.6

Width of Floodprone Area (ft) 75 18 48 49
Entrenchment Ratio 3.3 1.7 - 3.6

Bank Height Ratio 1.0 1.0 - 1.0
Wetted Perimeter (ft) 23.6 11.2 16.0 14.3
Hydraulic Radius (ft) 1.7 0.9 1.4 1.0

d50 (mm) 50 42 - 46

Stream Reach

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

BF Width (ft) 13.5 9.1 7.9
BF Mean Depth (ft) 1.6 0.6 1.3
Width/Depth Ratio 8.4 14.3 6.0

BF Cross-sectional Area (ft²) 21.7 5.9 10.4
BF Max Depth (ft) 2.7 0.9 1.9

Width of Floodprone Area (ft) 54 30 46
Entrenchment Ratio - 3.3 -
Bank Height Ratio - 1.0 -

Wetted Perimeter (ft) 15.3 9.5 9.3
Hydraulic Radius (ft) 1.4 0.6 1.1

d50 (mm) - 44 -

Table 7. Cross-Section Morphology Data Summary 
Whittier Creek Restoration Project: DMS Project No ID. 100020

Reach 7 (Whittier Creek)

Reach 7 (Whittier Creek)
Cross-section X-1 (Riffle) Cross-section X-2 (Pool) Cross-section X-3 (Riffle) Cross-section X-4 (Pool)

Cross-section X-5 (Riffle) Cross-section X-6 (Riffle) Cross-section X-7 (Pool) Cross-section X-8 (Riffle)

Reach UT4b Reach UT5

Reach UT4a Reach UT4b

Cross-section X-9 (Pool) Cross-section X-10 (Riffle) Cross-section X-11 (Pool)
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Feature
Stream 
Type BKF Area BKF Width

BKF 
Depth

Max BKF 
Depth W/D BH Ratio ER BKF Elev TOB Elev

Riffle C 36.2 20.5 1.8 2.5 11.6 1.0 7.1 992.48 992.48

(As-built Survey Data Collected: August 2021)
Permanent Cross-Section 1

Looking at the Left Bank Looking at the Right Bank
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Figure 5.  MY0 Cross-Sections



Feature
Stream 
Type BKF Area BKF Width

BKF 
Depth

Max BKF 
Depth W/D BH Ratio ER BKF Elev TOB Elev

Pool - 49.5 26.4 1.9 3.8 14.0 - - 991.75 991.75

Permanent Cross-Section 2
(As-built Survey Data Collected: August 2021)

Looking at the Left Bank Looking at the Right Bank
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Feature
Stream 
Type BKF Area BKF Width

BKF 
Depth

Max BKF 
Depth W/D BH Ratio ER BKF Elev TOB Elev

Riffle C 36.9 22.9 1.6 2.4 14.2 1.0 5.9 990.44 990.44

Permanent Cross-Section 3
(As-built Survey Data Collected: August 2021)

Looking at the Left Bank Looking at the Right Bank
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Feature
Stream 
Type BKF Area BKF Width

BKF 
Depth

Max BKF 
Depth W/D BH Ratio ER BKF Elev TOB Elev

Pool - 43 23.7 1.8 3.1 13.0 - - 988.47 988.47

Permanent Cross-Section 4
(As-built Survey Data Collected: August 2021)

Looking at the Left Bank Looking at the Right Bank
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Feature
Stream 
Type BKF Area BKF Width

BKF 
Depth

Max BKF 
Depth W/D BH Ratio ER BKF Elev TOB Elev

Riffle C 40 22.6 1.8 2.6 12.8 1.0 3.3 986.8 986.8

Permanent Cross-Section 5
(As-built Survey Data Collected: August 2021)

Looking at the Left Bank Looking at the Right Bank

983

984

985

986

987

988

989

990

0 10 20 30 40 50 60 70

El
ev

at
io

n 
(ft

)

Station (ft)

Whittier Creek Restoration Site
Reach 7, Cross-Section 5

As-built

Bankfull

Floodprone

MICHAEL BAKER ENGINEERING, INC.
WHITTIER CREEK MITIGATION PROJECT (DMS #100020)
AS-BUILT BASELINE MONITORING REPORT



Feature
Stream 
Type BKF Area BKF Width

BKF 
Depth

Max BKF 
Depth W/D BH Ratio ER BKF Elev TOB Elev

Riffle B 9.9 10.6 0.9 1.5 12 1.0 1.7 1004.36 1004.36

Permanent Cross-Section 6
(As-built Survey Data Collected: August 2021)

Looking at the Left Bank Looking at the Right Bank
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Feature
Stream 
Type BKF Area BKF Width

BKF 
Depth

Max BKF 
Depth W/D BH Ratio ER BKF Elev TOB Elev

Pool - 21.5 14.6 1.5 2.4 9.9 - - 995.72 995.72

Permanent Cross-Section 7
(As-built Survey Data Collected: August 2021)

Looking at the Left Bank Looking at the Right Bank
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Feature
Stream 
Type BKF Area BKF Width

BKF 
Depth

Max BKF 
Depth W/D BH Ratio ER BKF Elev TOB Elev

Riffle C 14.9 13.7 1.1 1.6 12.6 1.0 3.6 992.24 992.24

Permanent Cross-Section 8
(As-built Survey Data Collected: August 2021)

Looking at the Left Bank Looking at the Right Bank
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Feature
Stream 
Type BKF Area BKF Width

BKF 
Depth

Max BKF 
Depth W/D BH Ratio ER BKF Elev TOB Elev

Pool - 21.7 13.5 1.6 2.7 8.4 - - 991.50 991.50

Permanent Cross-Section 9
(As-built Survey Data Collected:August 2021)

Looking at the Left Bank Looking at the Right Bank
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Feature
Stream 
Type BKF Area BKF Width

BKF 
Depth

Max BKF 
Depth W/D BH Ratio ER BKF Elev TOB Elev

Riffle B 5.9 9.1 0.6 0.9 14.3 1.0 3.3 1007.70 1007.70

Permanent Cross-Section 10
(As-built Survey Data Collected: August 2021)

Looking at the Left Bank Looking at the Right Bank
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Feature
Stream 
Type BKF Area BKF Width

BKF 
Depth

Max BKF 
Depth W/D BH Ratio ER BKF Elev TOB Elev

Pool - 10.4 7.9 1.3 1.9 6.0 - - 998.87 998.87

Permanent Cross-Section 11
(As-built Survey Data Collected: August 2021)

Looking at the Left Bank Looking at the Right Bank
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Scientific Name Common Name
Percent 

of 
Mixture

Seeding Density 
(lbs/acre)

Agrostis alba Redtop 10% 1.5
Elymus virginicus Virginia Wildrye 15% 2.25
Panicum virgatum Switchgrass 15% 2.25
Tripsacum dactyloides Eastern Gamma Grass 5% 0.75
Polygonum pennsylvanicum Pennsylvania Smartweed 5% 0.75
Schizachyrium scoparium Little Blue Stem 5% 0.75
Juncus effusus Soft Rush 5% 0.75
Bidens frondosa (or aristosa) Beggars Tick 5% 0.75
Coreopsis lanceolata Lance-Leaved Tick Seed 10% 1.5
Dichanthelium clandestinum Tioga Deer Tongue 15% 2.25
Andropogon gerardii Big Blue Stem 5% 0.75
Sorghastrum nutans Indian Grass 5% 0.75

FAC

Permanent seed mixtures for the project site shall be planted throughout the floodplain and riparian buffer areas 
except the vernal pools.  Permanent seed mixtures shall be applied with temporary seed, as defined in the 
construction specifications.

FACW
FACW

Wetness 
Tolerance

FAC
FAC

FACU

FACW
FACW
FACU
FACW
FACW
FACU

Common Name Scientific Name Application Time Application 
Rate Total (lbs/acre)

Cereal rye Secale cereale Sept - March 3 lb/1,000 sq ft. 130 lbs/acre

Browntop millet Panicum ramosum April - Aug 1 lb/1,000 sq ft. 44 lbs/acre

TEMPORARY SEEDING SELECTION AND APPLICATION RATES

Betula nigra River Birch 10% FACW
Juglans nigra Black Walnut 5% FACU
Platanus occidentalis Sycamore 15% FACW
Liriodendron tulipifera Tulip Poplar 15% FACU
Fraxinus pennsylvanica Green Ash 5% FACW
Quercus lyrata Overcup Oak 10% OBL
Quercus phellos Willow Oak 10% FAC
Ulmus americana American Elm 5% FACW
Diospyros virginiana Persimmon 5% FAC

Hamamelis virginiana Witch Hazel 5% FACU
Lindera benzoin Spicebush 5% FAC
Carpinus caroliniana American Hornbeam 5% FAC
Acer negundo Box Elder 5% FAC
Amelanchier arborea Serviceberry 1% FAC

.

Riparian Zone – Overstory SpeciesScientific Name Common Name
% Planted by 

Species
Wetland 

Tolerance

Betula nigra River Birch 10% FACW
Juglans nigra Black Walnut 5% FACU
Platanus occidentalis Sycamore 14% FACW
Liriodendron tulipifera Tulip Poplar 14% FACU
Fraxinus pennsylvanica Green Ash 5% FACW
Quercus lyrata Overcup Oak 10% OBL
Quercus phellos Willow Oak 10% FAC
Ulmus americana American Elm 5% FACW
Diospyros virginiana Persimmon 5% FAC
Nyssa sylvatica Blackgum 1% FAC
Quercus michauxii Swamp Chestnut Oak 1% FACW
Celtis laevigata Sugarberry 1% FACW

All Buffer Plantings at 680 stems/acre using 8’ X 8’ spacing
Riparian Zone – Overstory Species
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