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July 24, 2020

US Army Corps of Engineers

Regulatory Division, Wilmington District
Attn: Kim Browning

3331 Heritage Trade Drive, Suite 105
Wake Forest, NC 27587

RE: WLS Responses to NCIRT 30-day Review Comments Regarding Task 3 Submittal, Final Mitigation
Plan Approval for the Buffalo Creek Tributaries Mitigation Project, USACE AID# SAW-2018-00425,
NCDEQ DMS Full-Delivery Project ID #100042, Contract #7422, Neuse River Basin, Cataloging Unit
03020201, Johnston County, NC

Dear Ms. Browning:

Water & Land Solutions, LLC (WLS) is pleased to provide our written responses to the North Carolina
Interagency Review Team (NCIRT) review comments dated June 10, 2020 regarding the Final Draft Mitigation
Plan for the Buffalo Creek Tributaries Mitigation Project. We are providing our written responses to the
NCIRT’s review comments below, which includes editing and updating the Final Mitigation Plan and associated
deliverables accordingly. Each of the NCIRT review comments is copied below in bold text, followed by the
appropriate response from WLS in regular text:

DWR Comments, Mac Haupt:

1. Section 2- Watershed Approach-this section mentioned an area being developed into a subdivision
on stream right near the bottom of MS-R2. One of the Figures (7e) shows a stormwater pond built at the
edge of the development, please make sure the designer is aware of where the outlet will drain into the
conservation easement and take the necessary design steps to account for the stormflow input.
Response: WLS has coordinated directly with the Cardinal Preserve design engineer and Johnston County Pubic
School Facilities Officer to identify all stormwater devices and stormflow input/outfall locations. Per this
correspondence, we have obtained the site grading and stormwater drainage design plans to appropriately size
and connect the proposed water quality treatment basins at these outfall locations within the conservation
easement. As noted in the comment above, the beginning of R6 is located below existing stormwater BMPs and
outlet swales that drain into the project area. The design of upper R6 includes a hardened structure to stabilize
both the inlet and outlet of the treatment basin while protecting the proposed stream reach. Section 2, pg2
language has been updated to describe how WLS will account for the stormwater inputs.

2. Section 3.1.4- Benthic Macroinvertebrates and Aquatic Habitat-DWR likes the fact that monitoring of
macrobenthics will occur. Response: WLS will continue collecting this data, as appropriate, to document
biological response and document functional uplift for our mitigation projects.

3. Table 8- Existing Channel Morphology Summary- DWR notes that all the R tributaries have small
drainage areas. DWR noted that stream gauges will be placed on R4 and R6. Does WLS have any
concerns regarding the stormwater ponds regulating the flow for R4 and R5? Please realize that if DWR
notes any flow issues at any time during the project construction or monitoring phase, we may require
more flow gauges be installed on the other tributaries (R3 and/or R5) as well. Response: WLS
understands this concern regarding jurisdictional stream flow and modified hydrology as a result of the
stormwater ponds. We are prepared to install additional flow gauges on the other project reaches if they do not
meet success criteria as described in Section 7 Performance Standards. It should be mentioned that we began
observing the catchment flow regime and regulated base flows discharging from the stormwater ponds in
spring 2017. As noted in DWR response comment #1 above, WLS obtained the site drainage plan(s) to analyze



the stormwater drainage network to consider potential deficiencies in pipe sizing and/or flow routing . We
have also coordinated with Johnston County Public Schools construction officer to validate our flow
observations and verify the maintenance requirements for the BMPs. Based on the analysis of hydrologic field
data, ongoing flow observations and ongoing correspondence, we are confident that the proposed restoration
and drainage alterations will not adversely affect our mitigation efforts and long term base flow conditions.

4. Section 3.4.5- Jurisdictional WOTUS- and Section 6.4- Wetland Design Approach- and Appendix9-
after review of the document, discerning the initial amount of jurisdictional wetlands seemed to be a
major issue. Recalling the site visit, it seems there were more jurisdictional wetlands than represented
on the second PJD. While we did not recall as many wetlands as represented on the first PJD. In addition,
evidently the Technical Proposal showed more rehabilitation/enhancement wetlands as well. DWR
accepts the current approach, however; it did raise red flags as to how many jurisdictional wetlands
were on site initially. With the concerns about the status of the current wetlands and the proposed
wetland re-establishment, DWR will be reviewing closely the wetland gauge (see comment #8) data.
Response: WLS understands this concern and rectified the jurisdictional wetland discrepancy in the revised
PJD submitted on August 2019. As described and clarified in Section 3.4.5, pg 19, the original P]D submittal was
incorrect and showed only the hydric soil boundary instead of the field delineated (unverified) wetlands. A
revised PJD package was corrected and submitted to the USACE in August 2019. The USACE (Christopher
Hopper) sent an email concurrence to WLS on April 34, 2020 which is included in Appendix 9. Based on the
revised PJD and USACE concurrence, the wetland mitigation type presented for DMS technical proposal did
change from enhancement to re-establishment along lower reach MS-R2 (wetland area ‘M3’) since this area
lacked wetland hydrology indicators. It should be noted that proposed wetland area ‘W3’ was reduced by 0.16
acres and the total proposed wetland areas were reduced by 0.50 acres after completing the existing conditions
assessment and formal design. Please refer to comment response #7 for more details regarding the wetland
monitoring and proposed groundwater gauges.

5. Section 6.5.2- Planting Material and Methods- DWR expects the site to be planted by March 15. If
planting is desired to be done at a later date, the IRT should be notified. Planting at the end of May will
not be accepted. Response: Based on recent USACE correspondence and mitigation plan guidance/approvals,
it is our understanding that all tree planting must be completed by the end of April unless otherwise approved
by the IRT. WLS will notify the IRT if planting is desired past March 15t and understands that planting at the
end of May is no longer accepted or counted towards the first year of monitoring. We have updated the language
in Section 6.5.2, pg. 43 accordingly.

6. Section 8.2.1- Hydrologic Monitoring-DWR prefers pressure transducers to crest gauges to monitor
overbank flooding. Especially with this project where the stream channel is expected to be lifted and
the flood frequency increased, we would like to see a more accurate form of measurement utilized.
Response: WLS will install pressure transducers to monitor overbank flooding in addition to using the crest
gauges as back up data in case of a pressure transducer malfunction. We have updated the language in Section
8.2.1, pg. 50 accordingly.

7. Section 8.3 and 8.4 Wetland and Vegetation Monitoring- DWR requires more wetland gauges be
installed on this project. Given the back and forth regarding the PJD, more gauges are essential to
confirm the extent of the wetland re-establishment proposed. There should be at least nine wetland
gauges. DWR requires the addition of 5 more wetland monitoring gauges. In addition, there should be
more vegetation plots. Currently you are showing 5, none are located at the bottom of MS-R2. DWR
recommends at least 8-10 vegetation plots. Please note, some of these can be random plots. Response:
WLS appreciates the comment and understands the rationale for installing additional gauges for the purpose
of monitoring groundwater hydrology. We anticipate the stream restoration activities and proposed approach
to improve overall wetland hydrology and function as compared to the current conditions. However, based on
DWR response comment #4 and P]D clarification, we would appreciate further justification and suggested
locations for an additional five (5) wetland monitoring gauges. Sections 7 and 8 of the mitigation plan describe
specific performance standards and monitoring methods related to applicable and reasonable guidelines
regarding project monitoring. Installing nine (9) gauges to monitor groundwater hydrology for 3.837 wetland
acres was not an anticipated IRT requirement based on current guidance and recent mitigation plan approvals.
WLS respectfully requests the number of required monitoring gauges be reduced from nine (9) to seven (7)
total. In addition, the five (5) vegetation plots shown on Figure 10 comprise 2% of the total planted area.
However, the total estimated planting area is 6.3 acres and may vary depending on areas disturbed during



construction. WLS respectfully requests the number of required veg plots be six (6) with an additional two (2)
random plots random plot upon approval from DMS and IRT.

8. Photos- from the photos it seems a new (large) culvert was installed. DWR is hoping your designer
was in touch with these folks regarding the desired culvert invert elevations. Response: As described in
DWR comment responses #1 and #3, the designer coordinated directly with the developer on the size, invert,
and location of the newly installed culverts along MS-R2. The stream design profile and floodplain grading will
be tied into the newly installed culvert invert and side slopes near STA 36+36 as shown on design plan sheet
11. The culvert capacity is sized adequately for a 25-yr storm and WLS does anticipate a flow conditions to
adversely affect stream channel stability or wetland hydrology.

9. Appendix 3- Typically, DWR likes to see the final conservation easement before final approval of draft
mitigation comments. Response: The conservation easement is now final and was recorded on April 24th,
2020. The design plans and supporting mitigation plan figures illustrate the final easement boundary.

10. Design sheet 3- DWR is not crazy about the streambank slopes shown on your typical cross sections.
The slopes seem a bit steep, I believe we made this comment previously. Response: WLS has noted this
comment on previous stream designs submitted to the IRT. The average riffle side slopes/ranges shown on the
typical sections (2.1:1 to 3.5:1) are within a common stable range of Rosgen C4 and B4 stream types. The typical
section illustrations have been modified to represent more proportional dimensions. The stream dimension
and streambank slopes are based on proven engineering principals and appropriate shear stress and velocities
for the proposed design geomorphology (i.e. width to depth ratio). WLS designers do not design channel side
slopes (other than outside meander bends) less than 2H:1V and do not consider the slopes too steep.

11. Design sheet Typicals- DWR did not find the vernal pool typical. Response: The vernal pool typical is
part of the channel block detail shown on sheet 6 of the plan set.

12. Design sheets 8-12- after review of these sheets, it appears that the channel bed is being raised 2-3
feet. Is this correct? DWR is expecting significantly increased overbank flooding to increase the
hydrology of the adjacent wetlands. Response: Yes, in many some areas the main channel (MS-R1 and MS-
R2) is being raised an average 2-3 feet to accommodate a Priority Level 1 restoration approach. This will likely
increase overbank flooding throughout the valley which will increase adjacent wetland hydrology.

13. Please realize any cut over 12 inches adjacent to the channel area will result in a change of
wetland approach from re-establishment to creation. Response: WLS has revised the profiles along MS-
R1 and MS-R2 to reduce the cut in the wetland restoration areas below 12”.

Kim Browning, USACE:

1. On future projects, please keep the same stream and wetland labels throughout the life of the project.
It’s difficult to refer to notes from the technical proposal and compare them to the JD and mitigation
plan when labels change. Response: WLS understands the importance of this comment. On future projects,
we will maintain consistency and keep stream and wetland labels the same throughout the life of the project.
We had to revise our original JD package submittal, which resulted in a change to the wetland IDs/naming
convention.

2. Reach R5: Is a BMP being planned to address the runoff from the sheep pen upstream at the school?
Response: WLS currently does not have plans for a BMP to address the runoff from the sheep pen. The runoff
from the pen flows across a toe ditch in a protected wooded buffer. This protected buffer will help filter effluent
from the sheep pen.

3. Reach MS-R2: There is some concern with the loss of slope and sedimentation. Please include fixed
photo points along this reach to document stream channel characteristics. Response:MS-R2 was designed
to competently transport sediment throughout the reach. Along with other required stream monitoring
protocols, WLS will establish permanent photo identification points to document reach stability and any
excessive sedimentation along the reach. The proposed Priority Level I restoration approach will allow for
more frequent overbanks flows and fine sediments to naturally deposit across the floodplain.



4. Section 6.5: Please identify the target community types. Response: The target community types are
identified in Section 6.5.1 and based on local reference vegetation as well as Schafale’s (2012) guidance on
vegetation communities for Piedmont Bottomland Forest (mixed riparian community) and Dry-Mesic Oak-
Hickory Forest (Piedmont Subtype) .

5. Section 6.5.2: Please reference the planting window specified in the 2016 NCIRT Mitigation Update
Guidance. Response: Section 6.5.2, pg. 43 planting window language has been updated to reference the 2016
NCIRT guidance.

6. Table 20: In regard to the note indicating species substitutions may occur due to availability or
refinement, please red-line the As-Built and MYO report if substitutions occur. Response: WLS added
language to the footnote in Table 20 stating that we will red-line any changes/substitutions made to the planted
species list in the as-built report.

7. Please place a veg plot in W3. Additionally, please add random plots along reaches R6 and R5.
Response: Please see the response to comment #7 above. A vegetation plot has been added in W3 and two
random plots have also been added near R6 and R5.

8. Reach R4: Given that this reach is currently ephemeral, it's suggested that additional photos or video
footage be submitted during monitoring to supplement flow data. Response: WLS will take videos showing
stream flow on the quarterly site visits in addition photos of R4 will be submitted in the monitoring report.

9. Section 3.4.5: When submitting the 404 permit applications, please submit that through DMS. The
PJD should be submitted to Chris Hopper in the Raleigh Regulatory Office. Response: WLS will submit the
404 permit through DMS. The P]D was already submitted and we received an email concurrence on April 314,
2020 which is included in Appendix 9.

10. Section 3.1.4: I'm pleased to see that benthic monitoring will occur. Please indicate the location of
sampling on Figure 10. Additionally, if you plan to request additional credit for this monitoring, please
adjust the credit tables accordingly. Response: The location of sampling has been added to Figure 10. WLS
does not plan to request additional credit for this monitoring.

11. Please add a section regarding potential future risks and uncertainties, such as adjacent
development or logging, beaver, sewer/water line maintenance, beaver impacts, road/culvert
maintenance. Response: WLS added section 3.5.6 in the mitigation plan to address future potential site risks
and uncertainties.

12. Section 7.1: Stream profiles, vertical stability, floodplain access section: This standard should apply
to all reaches where the channels were adjusted to reference conditions through design and
construction, to include both restoration and EI reaches. Response: WLS added a sentence in Section 7.1 to
include this practice on both restoration and EI reaches.

a.Page 47, first paragraph: please QA this paragraph for wording. Response: WLS has revised this language
to clarify the paragraphs intent.

13. Section 8.1: Please show the location of the fixed photo points on Figure 10. If cross-sections are to
be used for photo points, please indicate in the text. Additionally, it would be helpful to have photo
points at crossings to show the condition of the culverts. Response: Language has been added to Section
8.1, pg. 49 stating that the fixed photo points are to be located at the cross-sections. A photo point at the culvert
crossing location will be added as well and will be shown on the monitoring CCPV map.



Please contact me if you have any additional questions or comments.
Sincerely,

Water & Land Solutions, LLC

RV

Kayne M. Van Stell

Vice President, Ecosystem Design Services
Water and Land Solutions, LLC

7721 Six Forks Road, Suite 130

Raleigh, NC 27615

Office Phone: (919) 614-5111

Mobile Phone: (919) 818-8481

Email: kayne@waterlandsolutions.com
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Prepared by:

WATER & LAND SOLUTIONS

7721 SIXFORKS ROAD, SUITE 130, RALEIGH, NC 27615
(919) 614 - 5111 | waterlandsolutions.com



This mitigation plan has been written in conformance with the requirements of the following:

e Federal rule for compensatory mitigation project sites as described in the Federal Register, Title
33, Navigation and Navigable Waters, Volume 3, Chapter 2, Section § 332.8, paragraphs (c)(2)
through (c)(14).

e NCDEQ Division of Mitigation Services In-Lieu Fee Instrument, signed and dated July 28, 2010.

These documents govern NCDEQ Division of Mitigation Services operations and procedures for the
delivery of compensatory mitigation.

R VS

Kayne M. Van Stell

Vice President, Ecosystem Design Services
Water & Land Solutions, LLC

7721 Six Forks Road, Suite 130

Raleigh, NC 27615

Office Phone: (919) 614-5111

Mobile Phone: (919) 818-8481

Email: kayne@waterlandsolutions.com



mailto:kayne@waterlandsolutions.com

Table of Contents

A o T [=Yot fl [ e Yo [V ot of o o SRR 1
2 Watershed Approach and Site SElECLION ........coeii i e e e e nrree e e e e 2
3 Baseline Information and Existing Conditions ASSESSMENT ........ccecvviieeeiiiieeeeiiee et e e e e e 3
3.1 Watershed Processes and Resource CoONditioNns..........ceceereerieriinniieneeneenee e 5
3.11 WaterShed OVEIVIEW ....cc..eiiiiiiiiiieiie ettt ettt st sb e st e s e e ar e e s b e e s eneeesaneeeanes 5
3.1.2 Surface Water ClassifiCation ........cocueiiiieiiieeiiii e et 6
3.1.3 Aquatic Resource Health and FUNCLION........c.cooiiiiiii i 6
3.14 Benthic Macroinvertebrates and Aquatic Habitat........cccccoeeevieiiiiiee e, 6
3.15 Pollutant Load CoNSIAErations ........ceeveerierieiieiie ettt et s s 6

3.2 Landscape Characteristics and Regional CoONtrols ........c.eeiiiiiiiiiiiiies i 8
3.21 Physiography and GEOIOEY.......ceiiiciiiiiiiiiiie ettt e st e e s e e s sbre e e s s areeesssreeees 8
3.2.2 S0H1S ettt et h e b e sttt b et e e sh e e she e sab e s bt e b e e beenneeanees 8
3.2.3 (611701 ) TSSO P PP UPURTOPOPPTO 9
3.24 EXISTING VEEETATION .eiiiiiiiiieiee ettt et e e e e s st ree e e e e e s e sanns 11

33 Land Use and Development TreNdS.....cc.uiiiiiiee ettt e e e s e s e sarae e e e 11
3.4 Watershed Disturbance and RESPONSE........uiiiciiiii it e eiitee s ecitee s erree e s seiee e e ssntaeesssaraeeesenraeeesans 12
3.4.1 Existing Reach Condition SUMMAIY .....cc.uiiiiiiiiie et 12
3.4.2 Channel Morphology and Stability ASSESSMENT.......cc.veiiiiiiieeiiiiiee e eeeee e 16
343 Channel EVOIULION .....ueiiiiieiee ettt ettt et esbe e e s e st e snteesaneeenns 17
3.4.4 Sediment Supply, Delivery and STOrage......cccovvivieiiciiiii et s saee e 18
345 JUFISAICTIONAl WOTUS ...ttt et st st st sb e esaees 18

3.5 Potential Sit€ CONSTIAINTS. .....eitieiieieree ettt ettt et st s s b e b e b e saeas 19
3.5.1 Existing Easements and Right-Of-Ways on the Site.........cccoeeiiiiciiiie e 19
3.5.2 Utility Corridors Within the Site .......eiiviiiiiiiie e 19
353 Mineral or Water RightS ASSUIANCE .....c.uuiiiiiiiiieiiiiee ettt estee e s e e see e e sbee e e e 19
354 o o To [ =4 ol I =Ty o - [ PP 19
3.55 INVASIVE SPECIES VEZETATION ...uuvuiiiiiiiiiiiiiiiititiittititttaaatba e e e aae s ee e sreeeaeaaeseseaeeeaeseersranes 19
3.5.6 Future Potential Site Risks and Uncertainties........cccceveereiriieiieenienec e 19

3.6 Existing Wetland CoONIitioNS ......cocuviiiiiiiiiiiiiee e e s s s seree e e e 20

4 Functional Uplift POtENTIAl......ccuviiiiiiiee ettt et e s st e s s eate e e s saraeesssntaeeesans 20
4.1.1 Function-Based Parameters and Measurement Methods..........ccccceveeriiriinicnieeieeneennen. 21
4.1.2 Performance Standards and Functional Capacity......ccccccceeeeiiuieeiciiiiee e e 21



4.1.3 R (ol = A o]t I 2o ] 1] o L F=] P PPPRRRPRPPRRRRR 22

Mitigation Project Goals and ObjJECHIVES. ......c.uvii it e e e rre e e e ebae e e e eaees 22
5.1.1 Project Benefits SUMMIAIY.... ..ottt ettt e e e e e e et rae e e e e e e e eanes 24
Design Approach and Mitigation WOrK Plan...........ceeeiioeiiiiiieeee ettt e e e e e e eenraae e e e e e e eeanes 26
6.1 Stream DesSigN APPrOACH ....uiii ittt e et e e et e e e et e e e seatr e e e seata e e e seataeeeeantaeeeaans 27
6.1.1 Proposed DeSigN ParameEterS......cccuuieeiciiieeiiiieeeciireeeestre e e e stre e e esabreeeenabaee e e asaeesenasreeseennens 28
6.1.2 DeSIZN REACKH SUMMIAIY....iiiiiiiiii ittt e s e e s bee e s s bee e s esnbeeeesnnnes 30
6.2 REFEIENCE SITES .ttt ettt et e st e et e et e e s be e e sareesabeeseneeesaneeeanes 33
6.2.1 RETEIENCE StrEAMS ..ottt ettt ettt e s be e e sar e e sbe e s eateesabeeesnneas 33
6.2.2 Reference Wetlands..........ooui oo s 34
6.3 Lo LT AU T={ T o1 PRSP 34
6.3.1 Bankfull Stage and DiSChare......cccuuiiiiiiiieieciiee et e e e 35
6.3.2 Regional CUrve COMPAriSON ......iiiiceiiieiiiiieeesirteeeseteeesssibeeesssbeeeesssbeeesssabeeeessnseeessnsseeesssnsens 36
6.3.3 Channel FOrming DISChArge .....c.uviiiiciiiii ettt ettt st e e sre e saaae e e senraeeesans 37
6.3.4 Channel Stability and Sediment Transport ANalySis ........ccceeeeeiieeeiiiiee e 38
6.4 Wetland Design APPIrOaCK ....coeiiiii et e e et e e s eata e e e eeata e e e eentaaeeeans 40
6.5 Riparian Buffer Design APProach ...ttt e e sarae e e e 41
6.5.1 Proposed Vegetation Planting ..........couiiiiiiiiiie ettt 42
6.5.2 Planting Materials and Methods........coccuiiiiiiiiie et 43
6.6 Water Quality Treatment FEATUIES......cciiiiiii ettt ettt e e e etee e e s eata e e e sentaeeeeensaaeesans 45
6.7 Site CONSLrUCLiION IMELTNOAS .....eoiieiiiiiieiieeee ettt s sre e 46
6.7.1 Site Grading and Construction EI@MENTS .....cccoccuiiiiiiiiiii it see e 46
6.7.2 In-stream Structures and Site Improvement FEAtUres .......coccvveveveiieeeeccieee e 46
6.7.3 Construction FEASIDIlITY......uiiiieiiee e e e rae e e 47
Performance STANAArds .........oc.oiiieieiien e e e e e 47
7.1 ] 1 =T 0 OO PPPRRRPPRR 47
7.2 W ETIANAS ...ttt et e s e e bt e e s bt e s b et e sate e s bt e e s b e e e b e e e neeesreeennreas 48
7.3 VL= <=1 -1 4[] o DO ST PP PPPPP O PPPPPPPP 48
1Y T a1 oY a4 =1 F-1 o USRS 49
8.1 Visual AsSeSSMENt MONITOIING.......oiiiiciiieiciiie ettt es e ee e e e et e e e saa e e e s e aaeeeeesbaeeeenneeens 49
8.2 Stream AsSSeSSMENT IMONITOIING......cuiiiiiiiiiiiieie ettt e e e s sirre e e e e e e e serbreeeeeeeessanns 50
8.2.1 [ Vo [o] [0 =4 Tol 1V, FoT T o] o T o V- PSPPI 50

8.2.2 (C1=YoTqaTo) g o] o ol Y/ FoT a1 ¥ T o -SSR 50



8.2.3 FIOW DUration IMONIEOTING.......viieiieiiee ettt ettt e e e e e ebae e e e ebae e e e raee s e abreeeeennees 52

8.3 WELIaNd MONITOTING ...veeiiiiiiee ettt e e e e e et e e e e srata e e e seataeeesentaeeesantaeeesnnsaneesans 52

8.4 RV A=T =023 o YT T 1Y/ Lo T 11 o o [ oY=t 52
9  Adaptive ManagemENt Plan .......cuuiiiiiiie ettt ee ettt e e e e et e e e e e e e et ae e e e e e e e e enntaaaeaaaeeenannes 55
10 Long-Term ManagemeENnt Plan ........oooiiiiiiiiee ettt e et e e e e e e ae e e e snaaeeeeenabaeeeennnaees 55
I =Y =Y =T o ol TSP 55
Tables
I o] LI R e Co T =T or XYY YU ' g - [ U 1
Table 2. Project Attribute Data and Baseline Summary Information ........ccccceeeiieiiiciiec e 4
Table 3. Total Annual Pollutant Loadings and Removal Estimates from the STEPL Model..................c....... 7
Table 4. BANCS REACH ASSESSIMENT .....uviiiiiiiiiieieiieeeesitee s settee e sttt e e s sttt e s ssabeeesssabeeesssabeeeesasseeessanseeessasenessns 8
Table 5. Project Soil Type and DeSCriPtiONS.....ccccuiiiiieiieeeiciiee ettt e et e et e e eetre e e setr e e e senbreeesenbaeeeennsaaeeenns 9
Table 6. Comparison of Monthly Rainfall Amounts vs. Long-term AVErages .........cccceeeeeecveeeescveeeessnnenns 10
Table 7. EXiSting Sit€ VEgETatiON . ....ccic ittt e et e e st e e e aae e e e estaeeesnsaaeeeennnees 11
Table 8. Existing Channel Morphology SUMMAIY ......cc.uviiiiiieicee e e e e srr e e e aaaee s 16
Table 9. Existing and Proposed Functional Condition Assessment SUMMary .......cccceeccivveeeeeeeeeccvvneeeeeenn. 21
Table 10. Functional Lift SCOMNG SUMMAIY.....ccocciiiiiiiiie ettt e e s e e e s saar e e e e nbaeeesssaeeeennanees 22
Table 11. Function-Based Goals and Design Objectives SUMMary........cccccvviieeeei e 24
Table 12. Project BENefitS SUMIMAIY ... ..ottt ettt e ettt e e e ette e e e etteeeeebaeeesenbasaeeensaseeseaseeaeeasenaanns 25
Table 13. Mitigation Components and Proposed Stream Credit SUMMaAry......ccccceeecvveeeeccieeecccieee e 27
Table 14. Proposed Design ParameEters.........uuiiiei i iiiciiieeee e e eccittee e e e s e esetre e e e e e s s e seetee e e e e e s eennssaeeeeeeesennnns 29
Table 15. Reference Reach Data CoOMPAriSON.......cciiciiiiieciiieeieiiee e eccite e eeite e e eeite e e sstaeeeesbreeeeeseeeeesseeeeens 34
Table 16. Flow Level and ECOlOZICAl ROIE......ciiuiiiiicieee ettt et etre e e e bte e e e sbaeeeeas 35
Table 17. North Carolina Rural Piedmont Regional Curve EQUationS.......c.cceececuiieeicciiiee et 36
Table 18. Design Discharge Analysis SUMMAIY .....c.occiiiiiiiiiie ittt e e estre e e e srae e e e srae e e ssraeeessraeeeens 38
Table 19. Boundary Shear Stress and Stream POWET ...........ueiieciieieeiiiie ettt e ettt et e e e saee e e e tree e e sraeeeens 39
Table 20. Proposed Riparian Buffer Bare Root and Live Stake Plantings .......cccccceeeeiieeeeiiieeecciieee e, 43
Table 21. Proposed Riparian Buffer Permanent SEeAING.........cccuveveriiiiiiriiiieeciee ettt a4
Table 22. Proposed Monitoring Plan SUMMATY .......ccuuiieeiiieeecciieeeeiieeeeeciee e e eevteeeessaeeessasaee e e nsseeesnnsaneeens 54



Figures

=0 Project Location Map
FIBUI 2.ttt s s e s e s e e e e e e aeeeeaaaeeeaeeee e e e et e aeaaeabaaees Existing Geology Map
FIBUI Bttt e e e e s e e s e e e e e e e e e et e e e e e ee e e e e e e er e e ee et et et nanannnaan e seeesesaaaaaaeaaeaeeennne USGS Topographic Map
FIBUIE Aottt ettt e e et e e e e e sata e e e e e at e e e e e saataeeeesaattaeeesasteeeessastaeeessanntaeeesnnees NRCS Soils Map
FI U Sttt e et et e ettt ettt ettt et b e bbb e e b bbe s s s asaseeeeeeeeeeeeeaaeeeeeteeeeearerarereeaarnranan LiDAR Map
T (0| I N Current Conditions Map
FIBUIE 73, 70, 7C, 70, 7€ ettt ettt e st te e e e e st e e e s e s baeaeeeebbaeaaeennes Historic Aerial Map
T U] I < U UUURUURNE FEMA Floodplain Map
FIBUIE .ttt e e e e e e e e e e e ettt e e e et bbb s s s e e eeees Proposed Mitigation Features Map
FIBUIE 10..ciiiiiiiiiiiiiiiiiiiiietiiisssessss e s e e e e e e e eeeeeeeeeeeeseeeseseneaeseneaeennnnananans Proposed Monitoring Features Map
0T =0t Reference Site Location Map
Appendices

Y oY T=T o Yo [ PP Plan Sheets
F Y oY1= o Vo [ SRRt Site Analysis Data/Supplementary Information
F AN o] 01T oo [ TR SEPURN Site Protection Instrument
F Y oY T=] o Yo [ RS Credit Release Schedule
F AN o 01T o |5 T PUPRUURt Financial Assurance
F AN o 01T o [ SR Maintenance Plan
APPENIX 7.ttt e e rte e e e e ere e e e e e ate e e e e erte e e e e e nrees DWR Stream Identification Forms
F AN o] 01T o Lo [ - T USACE District Assessment Methods/Forms
F Y oY1= o Yo [t TS WOTUS Information
Y oY T=T o Yo [t 0 TP Invasive Species Plan
AN o] 01T o |t It SRR Approved FHWA Categorical Exclusion Form

APPENIX 12t e et e s aaaeee s Agency Correspondence & Floodplain Checklist



1 Project Introduction

The Buffalo Creek Tributaries Mitigation Project (“Project”) is a North Carolina Department of
Environmental Quality (NCDEQ), Division of Mitigation Services (DMS) full-delivery mitigation project,
contracted with Water & Land Solutions, LLC (WLS) in response to RFP 16-007279. The Project will provide
stream and riparian wetland mitigation credits in the Neuse River Basin (Cataloging Unit 03020201). The
project site is located in Johnston County, North Carolina, between the Town of Wendell and the
Community of Archer Lodge. The Project is located in the Lower Buffalo Creek Priority Sub-watershed
030202011504, study area for the Neuse 01 Regional Watershed Plan Phase Il, Final Report (RWP), and in
the Targeted Local Watershed 03020201180050, all of the Neuse River Basin (Figure 1).

The Project will involve the restoration, enhancement, and permanent protection of eight stream reaches
(MS-R1, MS-R2, R3 (upper), R3 (lower), R4, R5 (upper), R5 (lower) and R6 and their riparian buffers,
totaling approximately 5,029 linear feet of streams. The Project will also include riparian wetland
restoration (re-establishment) and enhancement of approximately 3.495 acres. The Project will provide
significant ecological improvements and functional uplift through stream and wetland restoration and
decreasing nutrient and sediment loads within the watershed. See Section 5 for a detailed benefits
summary and Table 1 for a summary of project assets. Figure 9 illustrates the project mitigation
components.

Table 1. Project Asset Summary

Creditable
Units (LF)

Project Type of Mitigation
Component (Priority Level)

Mitigation
Ratio (X:1)

Stream Mitigation
Credits (SMCs)

Stream Restoration (PI) 1,543 1 1,543.000
m Stream Restoration (PI) 1,351 1 1,351.000
Stream Preservation 565 10 56.500
m Stream Restoration (PI/Pll) 116 1 116.000
“ Stream Enhancement Level | 459 1.5 306.000
Stream Enhancement Level | 585 1.5 390.000
BT stream Restoration (PI) 158 1 158.000
“ Stream Enhancement Level | 252 1.5 168.000
5,029 4,088.500

Note 1: No mitigation credits were calculated outside the conservation easement boundaries.
Note 2: Mitigation credit values were rounded to 3™ decimal place.
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Wetl Riparian Wetl
Project Wetland e Mitigation LU L T

Mitigation Type Acreage
(AC)

Mitigation Credits

C t
omponen (RWMCs)

Ratio (X:1)

_ Wetland Re-establishment 2.013 1 2.013
“ Wetland Re-establishment 0.932 1 0.932
“ Wetland Re-establishment 0.475 1 0.475
“ Wetland Enhancement 0.039 2 0.020
_ Wetland Enhancement 0.004 2 0.002
“ Wetland Enhancement 0.032 0.016

= — I — ——

Note 1: No mitigation credits were calculated outside the conservation easement boundaries.
Note 2: Mitigation credit values were rounded to 3™ decimal place.

The project streams are all unnamed tributaries of Buffalo Creek. Buffalo Creek flows southeast to its
confluence with the Little River west of Kenly, North Carolina. Buffalo Creek is listed by the NCDEQ Division
of Water Resources as a Class C and Nutrient Sensitive Water (NSW) from a point 200 feet upstream from
West Haywood Street near Wendell to its confluence with the Little River. The project site is in the
Northern Outer Piedmont (‘45f') US Environmental Protection Agency Level IV Ecoregion and the North
Carolina Piedmont Physiographic Province (Omernik, 2014).

2 Watershed Approach and Site Selection

In an effort to revise its watershed prioritization process, DMS developed a Regional Watershed Plan
(RWP) for the upper Neuse River Basin within Hydrologic Unit (HU) 03020201. The purpose of the Neuse
01 RWP is to identify and prioritize potential mitigation strategies to offset aquatic resource impacts from
development and provide mitigation project implementation recommendations to improve ecological
uplift within the Neuse 01 subbasin. The recommendations include traditional stream and wetland
mitigation, buffer restoration, nutrient offsets, non-traditional mitigation projects such as stormwater and
agricultural BMPs, and rare, threatened, or endangered (RTE) species habitat preservation or
enhancement (Neuse 01 RWP — Phase Il, 2015).

The Project site is situated in the lower Piedmont where potential for future development associated with
the 1-540 corridor and rapidly growing Johnston County area is imminent, as described in the RWP. The
USGS 2011 National Land Cover Data (NLCD, 2011) GIS Dataset was used to estimate the impervious cover
and dominant land use information for the project catchment area. Currently, the catchment area has an
impervious cover estimated to be approximately 13 percent and the dominant land uses are agriculture
and mixed forest. However, an existing high school (Corinth Holders) was built in 2009, adjacent to the
project area, which has contributed to increase in impervious surface area and stormwater runoff within
the eastern catchment area. Currently, the surrounding upland areas in the southwest catchment area
are being developed for a residential housing development (See Figure 7e). WLS has coordinated directly
with the residential developer and high school to identify all stormwater devices and stormflow input
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locations. The site grading and drainage plans were used to appropriately size and connect the proposed
water quality treatment basins within the conservation easement at these outfall locations.

The project will extend the wildlife corridor and protect diverse aquatic and terrestrial habitat in the area
through a permanent conservation easement, ahead of the anticipated development. The proposed in-
stream restoration practices will improve habitat diversity (e.g. restore floodplain and riparian wetlands,
provide deeper pools and depressional areas) and promote native species propagation throughout the
conservation easement (FISRWG, 1998). Additionally, water quality treatment basins will be incorporated
to treat direct stormwater inputs and pollutant contamination to the Project streams and wetlands.

As cited in the Neuse 01 RWP, the Project site was selected to provide a unique opportunity for
implementing “project clusters”, or combinations of different practices or measures, as part of a
comprehensive watershed approach to improve and protect aquatic resource functions, as outlined in the
DMS Compensation Planning Framework (CPF) and the Federal Mitigation Rule (USACE, 2008). Expected
benefits to water quality, ecology, and hydrology functions, as a result of implementing these “project
clusters” are further described in the Neuse 01 RWP. Developing specific goals and objectives that directly
relate to functional improvement is a critical path for implementing a successful restoration project. The
expected functional uplift is discussed further and in more detail under Section 4, and project goals and
objectives are further described and discussed under Section 5.

3 Baseline Information and Existing Conditions Assessment

WLS performed an existing conditions assessment for the Project by compiling and analyzing baseline
information, aerial photography, and field data. The purpose of this assessment was to determine how
aquatic resource functions have been impacted within the catchment area. Watershed parameters such
as drainage patterns, percent impervious cover, controlling vegetation and hydrology (rainfall/runoff
relationships) were evaluated, along with the analysis of physiography, local geology, soils, topographic
position (basin relief, landforms, valley morphology), and flow regime (discharge, precipitation, sediment

supply).

Combined with historical context, the processes of hydrology and geomorphology must be linked to
evaluate current physical and biological conditions and system responses to human activities within the
riparian ecosystem (Montgomery and Bolton, 2003). Identifying the hydrogeomorphic variability, site
constraints, and cause-and-effect relationships plays a key role in determining the functional loss and
maximizing potential uplift (Harman et al., 2012). The following sub-sections further describe the existing
site conditions, degrees of impairment, and primary controls that were considered for developing an
appropriate restoration design approach. Table 2 represents the project attribute data and baseline
summary information.
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Table 2. Project Attribute Data and Baseline Summary Information

Project Information

Buffalo Creek Tributaries Mitigation Project

Johnston

(acres)
Project
Coordinates
(latitude and
longitude)
Planted Acreage
(acres of Woody

Stems Planted)

17.1

35.722751° N, -78.342849° W

6.3

Physiographic
Province
USGS Hydrologic
Unit
DWR Sub-basin
Project Drainage
Area (acres)
Project Drainage
Area Percentage

of Impervious
Area

Project Watershed Summary Information

Piedmont

Neuse

03020201180050

03-04-06

543 acres

13.0%

CGIA Fa.nd .Use 2.01.03, 2.01.01, 3.02 (20% cultivated crops/hay, 9% grass/herbaceous, 48% mixed forest)
Classification

Parameters MS-R1 MS-R2

f reach
(linear feet)
Valley
confinement
(Confined, moderately moderately
moderately confined confined
confined,
unconfined)
Drainage area
(acres)
Perennial,
Intermittent, Perennial Perennial
Ephemeral
NCDWR Water
Quality C, NSW C, NSW
Classification

1,803 1,475

442 543

R3 (upper and
lower)

701

unconfined

24

Perennial/
Int!

C, NSW

Reach Summary Information

R4

469

unconfined

30

Ephemeral®

C, NSW

R5 (upper and
lower)

766

unconfined

19

Perennial

C, NSW

R6

208

unconfined

25

Intermittent

C, NSW
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Reach Summary Information Continued.

R3 (upper and R5 (upper and R6

Parameters Cont. MS-R1 MS-R2 R4
lower) lower)
Stream CSb upper Incised E5
Classification G4c G4c/Incised E4 Pper, G5c¢/C5 upper, G5c B5a
.. G5 for lower
(existing) lower
Evolutionary
trend (Simon) n/1Iv 1 1 IvV/V 1/11 |
FFI.VIA N/A N/A N/A N/A N/A N/A

classification

Regulatory Considerations

Parameters Applicable? Resolved? Supporting
Docs?

Water of the

United States - Yes Pending 404 Permit
Section 404
Water of the
United States - Yes Pending 401 Permit
Section 401
Endar\gered Yes Yes Categonlflcal
Species Act Exclusion
Historic Categorical
Preservation Act Yes Yes Exclusion
Coastal Zone
Management Act No N/A N/A
(CZMA or CAMA)
FEMA Floodplai
oodprain No N/A N/A
Compliance
Essential No N/A Categorical

Fisheries Habitat

Exclusion

Note 1: Indicates that the lower section of the reach was classified as perennial and upper stream reach was classified as
intermittent.

Note 2: Reach R4 is shown as a blue line stream on the USGS topographic map. The historic flow path has been piped from
an existing stormwater BMP towards Reach R5 and diverted away from its natural stream valley.

3.1 Watershed Processes and Resource Conditions

3.1.1 Watershed Overview

Spatial and temporal variability of hydrologic and geomorphic processes have influenced the overall
system response and stability trends in multiple reach segments across the Project site. Measurable
changes in the landscape ecology were first identified upon review of aerial photography, including native
buffer vegetation disturbance and/or removal and stream channel alteration. Evidence of these observed
changes were documented throughout the watershed as increased channel widths/depths and bank
height ratios, decreased riffle-pool frequency and bedform diversity, as well as limited floodplain
connectivity and hyporheic zone interaction. Additionally, agricultural fertilization and development of
adjacent parcels has increased nutrient and sediment levels within the watershed. These ecological
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impacts have negatively impacted historic stream and wetland functions at the site and have likely
increased over the past few decades due to anthropogenic changes within catchment.

3.1.2 Surface Water Classification

Buffalo Creek is classified as Class ‘C’ and Nutrient Sensitive Water (NSW) (Stream Index 27-57-16-(3))
“From a point 200 feet upstream from West Haywood Street near Wendell to Little River”. Class ‘C’ waters
are protected for secondary recreation, fishing, wildlife, fish and aquatic life propagation and survival,
agriculture and other uses suitable for Class ‘C’. NSW waters is a supplemental classification intended for
waters needing additional nutrient management due to being subject to excessive growth of microscopic
Oor macroscopic vegetation.

3.1.3 Aquatic Resource Health and Function

WLS reviewed DWR biological and water quality data within the Upper Buffalo Creek watershed to identify
any potential stressors near receiving waters. Currently, one DWR water quality monitoring station exists
well upstream of Lake Wendell. However, no benthic or fish monitoring sites are currently active in Upper
Buffalo Creek Watershed. A future monitoring site is proposed by DWR within the Lower Buffalo Creek
watershed and additional sites may be added by DWR as land use changes (i.e., land development) have
direct impacts to water quality throughout the watershed. At this time of this report no DWR monitoring
sites are proposed for monitoring use by WLS for this project.

It is generally accepted that nutrient loading and sedimentation from streambank erosion is a significant
pollutant to water quality and aquatic habitat. However, there can be data uncertainties and excessive
costs for monitoring nutrient levels and sediment delivery in streams (HESS, 2014). Without an extensive
nutrient monitoring and management plan, types, application rates, groundwater leaching, and lag times
can vary considerably, making it difficult to effectively determine water quality improvements in response
to various restoration practices. Additionally, measuring in situ sediments that deposit or collect in
ponds/reservoirs over time can often hav