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                             June 15, 2020 
 
 

 
Regulatory Division 
 
 
Re: NCIRT Review and USACE Approval of the NCDMS Seniard Creek Mitigation Site / 
Henderson Co./ SAW-2017-01571/ NCDMS Project # 100062 
 
Mr. Tim Baumgartner 
North Carolina Division of Mitigation Services 
1652 Mail Service Center 
Raleigh, NC 27699-1652 
 
Dear Mr. Baumgartner: 
 
 The purpose of this letter is to provide the North Carolina Division of Mitigation Services 
(NCDMS) with all comments generated by the North Carolina Interagency Review Team 
(NCIRT) during the 30-day comment period for the Seniard Creek Draft Mitigation Plan, which 
closed on April 8, 2020. Additional information was requested May 28, 2020, and received June 
5, 2020. These comments are attached for your review. 
 
 Based on our review of these comments, we have determined that no major concerns 
have been identified with the Draft Mitigation Plan, which is considered approved with this 
correspondence.  However, several minor issues were identified, as described in the attached 
comment memo, which must be addressed in the Final Mitigation Plan. 
 
 The Final Mitigation Plan is to be submitted with the Preconstruction Notification (PCN) 
Application for Nationwide permit approval of the project along with a copy of this letter.  Issues 
identified above must be addressed in the Final Mitigation Plan.  All changes made to the Final 
Mitigation Plan should be summarized in an errata sheet included at the beginning of the 
document.  If it is determined that the project does not require a Department of the Army permit, 
you must still provide a copy of the Final Mitigation Plan, along with a copy of this letter, to the 
appropriate USACE field office at least 30 days in advance of beginning construction of the 
project.  Please note that this approval does not preclude the inclusion of permit conditions in 
the permit authorization for the project, particularly if issues mentioned above are not 
satisfactorily addressed.  Additionally, this letter provides initial approval for the Mitigation Plan, 
but this does not guarantee that the project will generate the requested amount of mitigation 
credit.  As you are aware, unforeseen issues may arise during construction or monitoring of the 
project that may require maintenance or reconstruction that may lead to reduced credit. 
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Thank you for your prompt attention to this matter, and if you have any questions 

regarding this letter, the mitigation plan review process, or the requirements of the Mitigation 
Rule, please call me at 919-554-4884, ext 60. 
 
 Sincerely, 
  
  
  
 Kim Browning 
 Mitigation Project Manager  
 for Tyler Crumbley 
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MEMORANDUM FOR RECORD 
 
SUBJECT: Seniard Creek Mitigation Site - NCIRT Comments during 30-day Mitigation Plan Review 
 
PURPOSE: The comments listed below were received during 30-day comment period in accordance 
with Section 332.8(g) of the 2008 Mitigation Rule in response to the Notice of NCDMS Mitigation Plan 
Review.  
 
NCDMS Project Name: Seniard Creek Mitigation Site, Henderson County, NC 
 
USACE AID#: SAW-2017-01571 
NCDMS #: 100017 
30-Day Comment Deadline: April 8, 2020 
 
DWR Comments, Mac Haupt: 
 

1. In the future please do a thorough Qualtiy Control check of the document.  There were a number 
of pages (in the text portion) out of order and it made the review more time consuming. 

2. DWR likes the fact that fish sampling took place on Seniard Creek for the pre-construction phase, 
however; we did not see any mention of fish monitoring during the post-construction monitoring 
phase.  DWR recommends fish sampling at some point to attempt to establish the work on 
Seniard reach 1A allowed fish passage through the culvert.  In addition, this would help support 
the proposal for restoration credit being awarded for this reach, since it was initially proposed as 
EI. 

3. Section 7.2- Design Approach- 
a. Seniard Creek- (1A)DWR can accept the proposed credit ratio for 1A provided the above 

fish monitoring occurs and  a cross section is placed in the transition area mentioned 
below.  DWR is not proposing success criteria for the fish monitoring, but it should be 
done to see if the fish populations are able or will move back and forth. DWR is concerned 
with the concept of a “threshold transition reach” as mentioned in the last paragraph on 
page 42 of the mitigation plan, for reach 1A.  DWR requests that this section of reach 1A 
get monitored closely;  DWR recommends adding the cross section mentioned above, 
photos, and periodic (more than once a year) on-site visual assessment. 

b. Sitton Reach-  As you may recall, there were extensive discussions on site at this reach 
concerning the movement of this reach into the valley and removing it from some 
considerable amount of in stream habitat.  DWR is willing to accept the design approach, 
however; we will require a couple of wetland monitoring gauges placed in the floodplain 
to verify the wetland hydrology has been restored/maintained. 

c. David Branch- DWR maintains its concern for the lower reach of this tributary and its 
probable transition to more of a linear wetland. 



d. DWR does not believe proposed cross-sections for both the Whitaker and Redmond 
Branches are necessary. 

4. Section 8.1- Determination of Credits- recalling the site visit, and our response to the minutes, 
DWR does not believe the reaches Whitaker and Redmond Branches warrant a 5:1 credit ratio.  
DWR believes a credit ratio of 7.5:1 or 8:1 is more fitting given the likely functional uplift for these 
two reaches. 

5. Appendix A- Photo Log- There were no photos of Whitaker or Redmond Branches. 
6. Design sheets- Sheet 1A- it is likely that the riparian area between Sitton and Seniard will wet 

up considerably.  In fact, it is likely to wet up outside the current easement lines.  DWR suggests 
the easement be adjusted to account for this possible condition.  In the past, the IRT has seen 
landowners come in a ditch immediately adjacent to the easement thereby decreasing the 
functional uplift of the adjacent wetlands.  While DWR realizes there is not wetland credit on this 
site, one of the main reasons we are allowing the channel on Sitton to be moved is because of 
the restoration of the riparian wetlands. 

7. Design sheet 3- DWR is concerned with the lack of a footer log for the Brush Run detail.  
Preventing undercutting and/or headcutting will be vital to the success of the above “threshold 
transition reach” on Seniard 1A. 

8. Design sheet 10- Where is the existing bed elevation after station 210+85? 
9. Design sheet 11- What is the purpose of the proposed groundwater curtain?  Have you used 

these in the past and did they work? Are you expecting flow issues?  DWR does not recall this 
reach’s restoration approach being a headwater valley.  Was the credit calculated as valley 
length? 

10. Design sheets 12-14- these design sheets show David Branch being constructed as a headwater 
channel.  There was no mention of this type of approach in Section 7.2, nor was this discussed 
on site.  If this approach is to move forward DWR needs to be assured that the credit was 
calculated as a headwater valley and another stream gauge will need to be installed.  Please 
install a stream gauge mid-reach on David Branch 1B. In addition, DWR will require two wetland 
gauges on David Branch, one installed at station 404+00, stream left, and the other at station 
406+00 stream right.  Moreover, it is likely that the reach may lose flow around station 407+00 

11. Design sheet 16- We did not see any discussion of the water quality feature in the text of the 
document.  However, we did find it in Appendix B in Grant Ginn’s letter.  This should have been 
in the primary text of the Mitigation Plan. Are the 4 pool features intended to dry out?   

12. Given the time that has gone by since the initial IRT site visit and the changes proposed, 
typically, we would want another site visit to discuss and go over the changes.  However, with 
the current pandemic situation, this will not be possible.  So, DWR will expect a thorough 
response to our comments as well as others from the IRT.  This may require a conference call 
or Teams meeting to facilitate sharing of information and discussion. 

 
NCWRC Comments, Andrea Leslie: 

 Rainbow Trout are found in the project vicinity, and there is a nice wild Brown Trout population 
in downstream North Mills River.  To minimize impacts to trout reproduction, instream work 
should be avoided between October 15 and April 15.   

 The project is just upstream of the Mills River Aquatic Habitat, a natural area rated Very High by 
the NC Natural Heritage Program due to the richness of rare species it contains.  Near the 
project, the North Mills River hosts the Eastern Hellbender [Cryptobranchus alleganiensis, US 
Federal Species of Concern (FSC), NC Special Concern (SC)], Olive Darter (Percina squamata, 
NC SC), Slippershell (Alasmidonta viridis, US FSC, NC Endangered), French Broad Crayfish 
[Cambarus reburrus, US FSC, NC Significantly Rare (SR)], and Blotched Chub (Erimystax 
insignis, US FSC, NC SR). 

 Excellent erosion and sediment control is needed on this project to minimize impacts to the 
important aquatic community the North Mills River. 



 I'm very glad to see the attention given to wetland restoration and am especially appreciative of 
this, as there will be no wetland credit generated by the project.   

 The woody species list for riparian and wetland planting is missing. 
 
USACE Comments, Kim Browning: 
 

1. When submitting the PCN, please include an estimate of the number of trees, or acres, to be 
cleared for the NLEB 4(d) Rule.  

2. General Comments: In future mitigation plans, please locate all the maps/figures in one appendix 
for easier viewing. Also, please QC the document for errors and organization. Pages 51-58 and 
65-66 appear to be missing.  

3. Section 3.7: This section states that there are no anticipated land use changes that would 
influence this project; however, a portion of Seniard Reach 1A is adjacent to a road. Please 
discuss the potential for road maintenance. Additionally, overhead powerlines cross the project 
in many areas, please discuss the maintenance and potential affect on the easement.  

4. There is a section of David Branch Reach 1C that has an overhead powerline, near the 
confluence with Sitton Creek. Please remove this section from credit and update Figure 4, and 
Talbe 18A if necessary.  

5. During the IRT site visit Aug 29, 2017, a portion of Seniard Creek was proposed as EI, with 
benches and structures planned, but it was noted that were existing benches, pools and riffles. 
Please justify why it was changed to Restoration.  

a. I agree with DWR’s comment #12. 
6. It was noted during the site visit that David Branch Reach 1C was a wetland system and stream 

flow was questionable. It was proposed for restoration in the technical proposal. Constructing a 
channel through this area will impact existing wetlands. Wetland gauges will need to be installed 
in this area. This area is now proposed as a headwater channel, which is inappropriate 
considering it is in the middle of a restoration reach, and not the origin of the stream. A flow 
gauge will need to be installed in this area to demonstrate stream flow, and stream 
characteristics should be addressed in the performance standards (maintain an Ordinary High 
Water Mark).  

7. Lee Branch was proposed as EII during the technical proposal. The IRT discussed the possibility 
for EI on the reach since it needed benches, and berm removal on one side. What is the 
justification for Restoration on this reach?  Additionally, page 20 mentions that the stream flows 
subsurface for 75 feet. Is this the area that is piped and will have a groundwater barrier? 
Inconsistent data found in Table 14 and on page 39 suggest raising the channel with a Priority 
II. Please provide more justification for restoration in the narrative.  

8. It is appreciated that you widened the buffers on Redmond and Whitaker Branch to capture more 
of the existing wetlands, but it would be beneficial to capture all of Wetland W01.  

9. The technical proposal showed a BMP along the road, near Wetland W09, but this is not shown 
on the current figure 4 Assets Map.  

10. Table 18B Buffer Credit Adjustment: Site wide, what percentage of the actual buffers do not 
meet the minimum 30 ft. buffers? (More than 5%?) It appears that using the buffer tool caused 
a loss of 244.06 credits. Please provide the Ideal buffer map and the buffer tool spreadsheet.  
The number of crossings (powerlines and roads) and terminal ends on this project is concerning. 

11. A large part of the justification for Restoration on Sitton Creek was the functional uplift generated 
by raising the channel and enhancing the riparian wetlands. A gauge should be installed near 
the confluence of Sitton Creek with Seniard Creek, to demonstrate functional uplift (pre-data 
should be provided to compare to monitoring data).  

12. Section 3.6: Given the fact that four archaeological sites were identified within the project 
boundaries, please provide the location of these sites on a map, and provide the correspondence 
with SHPO.  



13. Page 19, Sitton Creek: Given the fact that the justification for Restoration on this reach is based 
on the reference reach data, a performance standard should be added that this reach will match 
the reference stream channel geometry/morphological data.  

14. Section 7.2.7: It would be beneficial to add some coarse woody debris to the depressional 
areas in the buffers and throughout the adjacent wetlands for habitat, and to help store 
sediment, increase water storage/infiltration, and absorb water energy during overbank events.  

15. Section 7.3: It’s suggested to expand this section to include potential risks such as road and 
powerline maintenance, beaver, easement encroachments or hydrologic trespass, as 
appropriate.  

16. Table 19: The 30-day consecutive flow in tributaries is only applicable to intermittent streams. 
Nearly continuous flow is expected in perennial channels.  

a. Where bank migration does occur, it should not exceed 10% of the bankfull width. The 
20% bank migration threshold applies over the duration of monitoring. 

b. Please add a height standard for vegetation for monitoring years 5 and 7.  
17. Please show the location of vegetation monitoring plots on figure 6.  
18. Although there was a section on reference vegetative communities, the plan narrative did not 

include a discussion on vegetation establishment, targeted communities, species or planting 
dates. Please update. 

a. The design sheets only lists herbaceous and temporary seeding mixes. Please include 
a planting list for the Montane Alluvial Forest target community referred to in Section 
7.1.2. 

19. Please discuss the plan for fescue removal in conjunction with vegetation establishment.  
20. Please discuss the pond removal planned for David Branch and plans for sediment removal in 

the pond bottom.  
21. Sheet 10: Was there an existing ditch to be filled near the confluence of Sitton and Seniard 

Creeks?  
22. Secton 4.2, page 19: The investigation of fish species diversity is helpful. Please discuss future 

plans to monitor fish, and which monitoring years it will take place. Please label the sample 
areas on the monitoring map.  

23. The proposed ratio for Redmond Branch 1A of 5:1 is only acceptable depending on the 
amount of riparian buffer being replanted, and the number of log sills being installed. Please 
provide this information for justification. 

24. The proposed ratio for Whitaker Branch should be closer to 8:1. Some supplemental planting 
in an existing buffer does not provide enough functional uplift to justify 5:1.  Invasive removal is 
expected on all reaches and does not provide justification.  

 
 
 
 
 
 
Kim Browning 
Mitigation Project Manager 
Regulatory Division 
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May 29, 2020 
File: Seniard Creek Stream Mitigation Project 

Henderson County 
French Broad River CU 06010105 
DMS Project ID No. 100017 / DEQ Contract #7189 
A/E Project ID No. 172621103 
 

Attention: Kim Browning, Mitigation Project Manager    
U.S Army Corps Engineers 
3331 Heritage Trade Dr, Ste. 105 
Wake Forest, NC 27587 

Dear Kim Browning, 

Reference: Final Mitigation Plan 

EW Solutions has addressed the comments provided by the IRT for the review of the Draft 
Mitigation Plan. The following is a description and explanation of revisions that have been 
completed to address the comments: 

Mac Haupt, NCDWR, May 1, 2020 

Comment: (1) In the future please do a thorough Qualtiy Control check of the document. There 
were a number of pages (in the text portion) out of order and it made the review more time 
consuming. 
 
Response: Stantec has noted this concern and has conducted a thorough review of the 
document. The PDF was complete, and the missing/disordered pages occurred in the hard copies 
only. We recognize this is not acceptable; it is not up to our standard and we apologize for the 
oversight. 
 
Comment: (2) DWR likes the fact that fish sampling took place on Seniard Creek for the pre-
construction phase, however; we did not see any mention of fish monitoring during the post-
construction monitoring phase. DWR recommends fish sampling at some point to attempt to 
establish the work on Seniard reach 1A allowed fish passage through the culvert. In addition, this 
would help support the proposal for restoration credit being awarded for this reach, since it was 
initially proposed as EI. 

Response: Post-construction fish monitoring will be added to the proposed monitoring plan. 

Comment: (3a) Section 7.2 Design Approach - Seniard Creek - (1A) DWR can accept the 
proposed credit ratio for 1A provided the above fish monitoring occurs and a cross section is 
placed in the transition area mentioned below. DWR is not proposing success criteria for the fish 
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monitoring, but it should be done to see if the fish populations are able or will move back and 
forth. DWR is concerned with the concept of a “threshold transition reach” as mentioned in the 
last paragraph on page 42 of the mitigation plan, for reach 1A. DWR requests that this section of 
reach 1A get monitored closely; DWR recommends adding the cross section mentioned above, 
photos, and periodic (more than once a year) on-site visual assessment. 

Response: A monitoring cross section will be added to the threshold transition reach, periodic, on-
site visual assessment shall be conducted during annual monitoring and following significant storm 
events during the monitoring period. 

Comment: (3b) Section 7.2 Design Approach - Sitton Reach - As you may recall, there were 
extensive discussions on site at this reach concerning the movement of this reach into the valley 
and removing it from some considerable amount of in stream habitat. DWR is willing to accept the 
design approach, however; we will require a couple of wetland monitoring gauges placed in the 
floodplain to verify the wetland hydrology has been restored/maintained. 

Response: Groundwater monitoring wells will be installed along Sitton Branch in locations where 
hydric soils will be rehydrated to demonstrate wetland uplift. 

Comment: (3c) Section 7.2 Design Approach - David Branch- DWR maintains its concern for the 
lower reach of this tributary and its probable transition to more of a linear wetland. 

Response: Stantec notes DWR’s concern and submits that this risk will be mitigated by the 
moderate channel slope (4.3-8.5%) and with the installation of closely spaced transplants along 
both banks of David Branch – Reach 1C. Live stake installation is the typical streamside 
revegetation protocol, but transplants (willow, alder and silky dogwood, harvested from Seniard 
Creek – Reach 1B) will provide more full and immediate shade to prevent herbaceous growth 
from establishing within the channel bed. 

Comment: (3d) Section 7.2 Design Approach - DWR does not believe proposed cross-sections for 
both the Whitaker and Redmond Branches are necessary. 

Response: Whitaker Branch and Redmond Branch – Reach 1A channel dimensions have been 
removed from Table 1 on the Typical Sections sheet (sheet 2) of the plan set. 

Comment: (4) Section 8.1- Determination of Credits- recalling the site visit, and our response to the 
minutes, DWR does not believe the reaches Whitaker and Redmond Branches warrant a 5:1 credit 
ratio. DWR believes a credit ratio of 7.5:1 or 8:1 is more fitting given the likely functional uplift for 
these two reaches. 

Response: The proposed credit ratio has been revised to 8:1 for Whitaker Branch and 7:1 for 
Redmond Branch. 
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Comment: (5) Appendix A- Photo Log- There were no photos of Whitaker or Redmond Branches. 

Response: Photos of Whitaker and Redmond Branches have been added to the photo log. 

Comment: (6) Design sheets- Sheet 1A- it is likely that the riparian area between Sitton and Seniard 
will wet up considerably. In fact, it is likely to wet up outside the current easement lines. DWR 
suggests the easement be adjusted to account for this possible condition. In the past, the IRT has 
seen landowners come in a ditch immediately adjacent to the easement thereby decreasing the 
functional uplift of the adjacent wetlands. While DWR realizes there is not wetland credit on this 
site, one of the main reasons we are allowing the channel on Sitton to be moved is because of the 
restoration of the riparian wetlands. 

Response: The proposed conservation easement has already been recorded and represents the 
maximum footprint the property owners were willing to concede. It will not be possible to adjust 
the easement in this location to capture additional hydric soils. The location referenced in the 
above comment will be utilized as a waste location for excess soil. The grade outside of the 
conservation easement boundary will be raised and the likelihood of hydrologic trespass in that 
location will be reduced. 

Comment: (7) Design sheet 3- DWR is concerned with the lack of a footer log for the Brush Run 
detail. Preventing undercutting and/or headcutting will be vital to the success of the above 
“threshold transition reach” on Seniard 1A. 

Response: Stantec notes DWR’s concern. This detail depicting a single log supporting the Brush 
Run represents the typical construction technique and has been implemented many times without 
adverse effects. The log in the detail serves the function of a footer to the structure, and the 
dimensions of the log/logs, the relative grade at which they are installed, the nature of the 
brush/cobble backfill material and the overall structure configuration reduce the risk of 
headcutting to the point where Stantec does not consider that to be a major concern with 
respect to profile stability. 

Comment: (8) Design sheet 10- Where is the existing bed elevation after station 210+85? 

Response: Existing Sitton Creek ends at its confluence with Seniard Creek at approximate 
proposed station 210+85, and is therefore nonexistent for the remainder of proposed Sitton Creek. 
The proposed abandoned channel depicted as proposed fill on sheet 10 is existing Seniard Creek; 
therefore, it would be inaccurate to depict the existing bed profile on the proposed Sitton Creek 
profile grid.  

Comment: (9) Design sheet 11- What is the purpose of the proposed groundwater curtain? Have 
you used these in the past and did they work? Are you expecting flow issues? DWR does not recall 
this reach’s restoration approach being a headwater valley. Was the credit calculated as valley 
length? 
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Response: At the upstream end of Lee Branch, upstream of the conservation easement, piping 
and subsurface flow were observed. A groundwater curtain is proposed to encourage the lifting 
of groundwater hydrology at the upstream reach of Lee Branch. This approach has been 
implemented successfully in the past to provide what amounts to a groundwater dam, forcing the 
subsurface hydrology closer to the surface upstream of the installation location. 

The restoration approach for Lee (as well as David) Branch is not headwater valley restoration but 
represents the configuration of a small channel positioned at the upper extents of the watershed. 
“Headwater Channel” is simply the nomenclature selected by Stantec to indicate the 
implementation of a different channel construction technique utilized for building small channels 
positioned high in the watershed before a point at which alluvial process dominates (total 
drainage area not exceeding 0.1 mi2 for this specific physiographic region). This restoration 
approach acknowledges that alluvial process is not the dominant channel forming process at this 
point in the watershed and calls for installation of woody material in the channel bed matrix to 
provide form roughness. As the restoration approach is to restore a small headwater stream, credit 
was calculated along the proposed stream centerline. 

Comment: (10) Design sheets 12-14- these design sheets show David Branch being constructed as 
a headwater channel. There was no mention of this type of approach in Section 7.2, nor was this 
discussed on site. If this approach is to move forward DWR needs to be assured that the credit was 
calculated as a headwater valley and another stream gauge will need to be installed. Please 
install a stream gauge mid-reach on David Branch 1B. In addition, DWR will require two wetland 
gauges on David Branch, one installed at station 404+00, stream left, and the other at station 
406+00 stream right. Moreover, it is likely that the reach may lose flow around station 407+00. 

Response: As described in the previous comment response, the restoration approach on David 
Branch is not headwater valley restoration. 

A groundwater curtain has been added to the plans on sheets 9 and 14 to mitigate against the 
potential loss of flow at station 407+00. 

Comment: (11) Design sheet 16- We did not see any discussion of the water quality feature in the 
text of the document. However, we did find it in Appendix B in Grant Ginn’s letter. This should have 
been in the primary text of the Mitigation Plan. Are the 4 pool features intended to dry out? 

Response: Language has been added to section 7.2.4 indicating function and purpose of wetland 
pockets.  
 
Comment: (12) Given the time that has gone by since the initial IRT site visit and the changes 
proposed, typically, we would want another site visit to discuss and go over the changes. 
However, with the current pandemic situation, this will not be possible. So, DWR will expect a 
thorough response to our comments as well as others from the IRT. This may require a conference 
call or Teams meeting to facilitate sharing of information and discussion. 
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Response: Agreed. We look forward to the opportunity to connect virtually.  

Andrea Leslie, NCWRC, May 1, 2020 

Comment: (1) Rainbow Trout are found in the project vicinity, and there is a nice wild Brown Trout 
population in downstream North Mills River. To minimize impacts to trout reproduction, instream 
work should be avoided between October 15 and April 15. 

Response: Noted. 

Comment: (2) The project is just upstream of the Mills River Aquatic Habitat, a natural area rated 
Very High by the NC Natural Heritage Program due to the richness of rare species it contains. Near 
the project, the North Mills River hosts the Eastern Hellbender [Cryptobranchus alleganiensis, US 
Federal Species of Concern (FSC), NC Special Concern (SC)], Olive Darter (Percina squamata, NC 
SC), Slippershell (Alasmidonta viridis, US FSC, NC Endangered), French Broad Crayfish [Cambarus 
reburrus, US FSC, NC Significantly Rare (SR)], and Blotched Chub (Erimystax insignis, US FSC, NC SR). 

Response: Noted. 

Comment: (3) Excellent erosion and sediment control is needed on this project to minimize 
impacts to the important aquatic community the North Mills River. 

Response: We understand the sensitive nature of the receiving waters and are proposing an 
erosion and sediment control plan to protect these resources. 

Comment: (4) I'm very glad to see the attention given to wetland restoration and am especially 
appreciative of this, as there will be no wetland credit generated by the project. 

Response: Noted and appreciated. 

Comment: (5) The woody species list for riparian and wetland planting is missing. 

Response: The woody species list has been added to the planting plans. 

Andrea Leslie, NCWRC, May 28, 2020 

Comment: (1) There will be long sections of Seniard Creek (approx. 800 ft) and Sitton Creek 
(approx. 900 ft) that will be newly constructed channels.  The mitigation plan notes harvesting 
substrate from Sitton Creek for the new channel but does not note this for Seniard Creek.   

Response: Existing bed material harvest is planned to occur on both Sitton and Seniard Creeks.  

Comment: (2) We would like to understand how this work will be staged.  How and when will 
substrate from the existing channels be harvested and placed into the new channels?  We would 
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like to better understand whether the substrate will be harvested from the old channels while 
flowing or not; if yes, we ask the designer to describe measures to control turbidity.  In addition, it is 
necessary for the designer to rescue/move aquatic animals that are abandoned in the old 
channels.  This can also aid in jumpstarting the biological community within the new channel 
segments. 

Response: Language describing construction phasing can be found within the Phasing of Work 
section (Sheet EC-2A) of the Seniard Creek Final Plans – Revision 1, located within Appendix B of 
the Final Mitigation Plan. All channel construction, including existing bed material harvest, shall be 
performed in the dry using off-line construction techniques and/or pump-around operations. 

When a portion of channel is dewatered for the first time, as well as immediately prior to the 
harvest of existing bed material, the contractor shall collect and relocate all stranded aquatic 
creatures observed within that dewatered reach to a protected location. A line item for Aquatic 
Animal Rescue and Relocation shall be included in the bid tab to ensure the contractor exercises 
proper diligence when dewatering reaches and rescuing stranded aquatic animals.  

Kim Browning, USACE, May 1, 2020 

Comment: (1) When submitting the PCN, please include an estimate of the number of trees, or 
acres, to be cleared for the NLEB 4(d) Rule. 

Response: An estimated clearing area will be provided at the time of PCN submittal. 

Comment: (2) General Comments: In future mitigation plans, please locate all the maps/figures in 
one appendix for easier viewing. Also, please QC the document for errors and organization. 
Pages 51-58 and 65-66 appear to be missing. 

Response: We will modify the order and format of mitigation plans or any subsequent projects. We 
apologize for the page omissions in the hard copy. We recognize this is not acceptable; it is not up 
to our standard and we apologize for the oversight. 

Comment: (3) Section 3.7: This section states that there are no anticipated land use changes that 
would influence this project; however, a portion of Seniard Reach 1A is adjacent to a road. Please 
discuss the potential for road maintenance. Additionally, overhead powerlines cross the project in 
many areas, please discuss the maintenance and potential affect on the easement. 

Response: Two existing overhead utility lines have already been relocated to reduce the impact 
to the conservation easement boundary footprint, and we recognize this remains a concern. 
Language will be added to section 3.7 indicating potential utility maintenance incursions into the 
easement and steps that can be taken to minimize potential impacts. 



May 29, 2020 
Kim Browning, Mitigation Project Manager    
Page 7 of 11  

Reference: Final Draft Mitigation Plan 

  

 

Comment: (4) There is a section of David Branch Reach 1C that has an overhead powerline, near 
the confluence with Sitton Creek. Please remove this section from credit and update Figure 4, and 
Talbe 18A if necessary. 

Response: This was an oversight in graphical representation only. We did not include the footage 
from that location in the credit calculations. Figure 4 will be revised to accurately depict 
creditable/excluded footage. 
 
Comment: (5) During the IRT site visit Aug 29, 2017, a portion of Seniard Creek was proposed as EI, 
with benches and structures planned, but it was noted that were existing benches, pools and 
riffles. Please justify why it was changed to Restoration. 

Response: We have elaborated on this justification in the narrative. Please see section 7.2.1. 

Comment: (5a) I agree with DWR’s comment #12. 

Response: Noted. 

Comment: (6) It was noted during the site visit that David Branch Reach 1C was a wetland system 
and stream flow was questionable. It was proposed for restoration in the technical proposal. 
Constructing a channel through this area will impact existing wetlands. Wetland gauges will need 
to be installed in this area. This area is now proposed as a headwater channel, which is 
inappropriate considering it is in the middle of a restoration reach, and not the origin of the 
stream. A flow gauge will need to be installed in this area to demonstrate stream flow, and stream 
characteristics should be addressed in the performance standards (maintain an Ordinary High 
Water Mark). 

Response: Please refer to our response to DWR comments 9 and 10.  

Comment: (7) Lee Branch was proposed as EII during the technical proposal. The IRT discussed the 
possibility for EI on the reach since it needed benches, and berm removal on one side. What is the 
justification for Restoration on this reach? Additionally, page 20 mentions that the stream flows 
subsurface for 75 feet. Is this the area that is piped and will have a groundwater barrier? 
Inconsistent data found in Table 14 and on page 39 suggest raising the channel with a Priority II. 
Please provide more justification for restoration in the narrative. 

Response: Site constraints, indicated functional uplift potential and inadequate ability to provide 
buffer precluded enhancement of the channel in place and required relocation of the stream. 
The subsurface flow occurs immediately upstream of the project site. The groundwater curtain is 
proposed to provide hydrologic reconnection to the offsite reach, provided the channel profile is 
lifted onsite.  Upon performing a functional assessment, results indicated the system to be 
functioning at a marginal level, due in part to past dredging, subsurface baseflow, an excessive 
fine fraction in the bed material, a lack of community connectivity and minimal buffer width. 
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Implementing the restoration approach allows for the uplift from Marginal to Optimal function. As 
such, EW is seeking restoration credit. 

Comment: (8) It is appreciated that you widened the buffers on Redmond and Whitaker Branch to 
capture more of the existing wetlands, but it would be beneficial to capture all of Wetland W01. 

Response: The easement is already recorded and cannot be adjusted. The property owner was 
not agreeable to increasing easement footprint at this location due to existing infrastructure 
requirements. 

Comment: (9) The technical proposal showed a BMP along the road, near Wetland W09, but this is 
not shown on the current figure 4 Assets Map. 

Response: This feature was originally intended to capture runoff from a roadway pipe that was 
thought to discharge in a manner that caused excessive erosion onsite. On further investigation, it 
was determined the pipe discharges into wetland W09 and that stabilizing the outfall, which 
currently is not producing excessive sedimentation, would impact wetland W09. In order to avoid 
disturbing W09, Stantec proposes to excavate the overburden adjacent to the existing wetland to 
increase the area available for settling any sediment generated by the road surface.  

Comment: (10) Table 18B Buffer Credit Adjustment: Site wide, what percentage of the actual 
buffers do not meet the minimum 30 ft. buffers? (More than 5%?) It appears that using the buffer 
tool caused a loss of 244.06 credits. Please provide the Ideal buffer map and the buffer tool 
spreadsheet. The number of crossings (powerlines and roads) and terminal ends on this project is 
concerning. 

Response: Total buffer widths less than the minimum 30-foot width comprise approximately 8% of 
the site. Stantec will submit the figure depicting sitewide buffer widths as well as the buffer tool 
spreadsheet with digital documentation. 

Comment: (11) A large part of the justification for Restoration on Sitton Creek was the functional 
uplift generated by raising the channel and enhancing the riparian wetlands. A gauge should be 
installed near the confluence of Sitton Creek with Seniard Creek, to demonstrate functional uplift 
(pre-data should be provided to compare to monitoring data). 

Response: At that location, a groundwater gauge will be added to the monitoring features figure. 

Comment: (12) Section 3.6: Given the fact that four archaeological sites were identified within the 
project boundaries, please provide the location of these sites on a map, and provide the 
correspondence with SHPO. 

Response: Correspondence with SHPO is now included in Appendix C, and the archeological 
locations are now provided on Figure 3. 
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Comment: (13) Page 19, Sitton Creek: Given the fact that the justification for Restoration on this 
reach is based on the reference reach data, a performance standard should be added that this 
reach will match the reference stream channel geometry/morphological data. 

Response: The channels are designed based on reference data. As long as the channel maintains 
geometry and meets performance standards it will match reference parameters.  

Comment: (14) Section 7.2.7: It would be beneficial to add some coarse woody debris to the 
depressional areas in the buffers and throughout the adjacent wetlands for habitat, and to help 
store sediment, increase water storage/infiltration, and absorb water energy during overbank 
events 

Response: Agreed. Coarse woody debris will be placed at locations throughout the buffer to 
provide habitat, roughness and complexity to the system. 

Comment: (15) Section 7.3: It’s suggested to expand this section to include potential risks such as 
road and powerline maintenance, beaver, easement encroachments or hydrologic trespass, as 
appropriate. 

Response: Section 7.3 has been expanded to include these potential risks. 

Comment: (16) Table 19: The 30-day consecutive flow in tributaries is only applicable to 
intermittent streams. Nearly continuous flow is expected in perennial channels. 

Response: Language has been corrected. 

Comment: (16a) Where bank migration does occur, it should not exceed 10% of the bankfull 
width. The 20% bank migration threshold applies over the duration of monitoring. 

Response: Language has been corrected. 

Comment: (16b) Please add a height standard for vegetation for monitoring years 5 and 7. 

Response: A height standard has been added for vegetation in monitoring years 5 and 7. 

Comment: (17) Please show the location of vegetation monitoring plots on figure 6. 

Response: Vegetation monitoring plots are now depicted on Figure 6. 

Comment: (18) Although there was a section on reference vegetative communities, the plan 
narrative did not include a discussion on vegetation establishment, targeted communities, species 
or planting dates. Please update. 
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Response: Language has been updated to describe vegetation establishment, targeted 
communities, species and planting dates. 

Comment: (18a) The design sheets only lists herbaceous and temporary seeding mixes. Please 
include a planting list for the Montane Alluvial Forest target community referred to in Section 7.1.2. 

Response: A woody species planting schedule has been added to the plans. 

Comment: (19) Please discuss the plan for fescue removal in conjunction with vegetation 
establishment. 

Response: Language has been added to describe fescue removal. 

Comment: (20) Please discuss the pond removal planned for David Branch and plans for sediment 
removal in the pond bottom. 

Response: The pond breaching elevation will not go lower than existing sediment levels in the 
pond. The Intent is not to remove sediments from the pond, but to turn the pond bottom into a 
wetland with relocated hydric soils. 

Comment: (21) Sheet 10: Was there an existing ditch to be filled near the confluence of Sitton and 
Seniard Creeks? 

Response: The existing ditch is depicted on plan sheet 9. 

Comment: (22) Section 4.2, page 19: The investigation of fish species diversity is helpful. Please 
discuss future plans to monitor fish, and which monitoring years it will take place. Please label the 
sample areas on the monitoring map. 

Response: Language has been added to describe future fish monitoring efforts and sample 
locations have been added to the monitoring figure. 

Comment: (23) The proposed ratio for Redmond Branch 1A of 5:1 is only acceptable depending 
on the amount of riparian buffer being replanted, and the number of log sills being installed. 
Please provide this information for justification. 

Response: We are no longer proposing log sill installation on Redmond Branch – Reach 1A. The 
credit ratio is revised to 7:1. 

Comment: (24) The proposed ratio for Whitaker Branch should be closer to 8:1. Some 
supplemental planting in an existing buffer does not provide enough functional uplift to justify 5:1. 
Invasive removal is expected on all reaches and does not provide justification. 

Response: Credit ratio for Whitaker Branch has been revised to 8:1. 
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Thank you for the opportunity to respond to these comments. Please do not hesitate to reach out 
if any additional information is necessary.  

Respectfully, 

 

Christopher Engle 
Associate 
Phone: (828) 229-8446   
chris.engle @stantec.com 

Attachment: Seniard Creek Stream Mitigation Plan 

c. C.C. 
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1.0 INTRODUCTION 

EW Solutions (EWS) proposes to restore and protect six streams and associated riparian corridors in 
Henderson County as a full-delivery mitigation project for the North Carolina Division of Mitigation 
Services (DMS). The Seniard Creek Stream Mitigation Site (the Site) is located approximately 1.7 
miles north-northwest of the Town of Mills River, NC in Henderson County (Figure 1).  The Site 
encompasses approximately 11.8 acres of agricultural and forested land and consists of portions 
of two named streams (Sitton Creek and Seniard Creek) along with four unnamed tributaries.  
Sitton Creek drains into Seniard Creek near the center of the project area, and Seniard Creek then 
flows southwestward off the Site before its confluence with the North Mills River. This mitigation plan 
describes the details, methods, and protocols to provide restoration, enhancement, and 
preservation activities of the project streams.  

Historic land use at the Site has consisted primarily of agriculture and livestock grazing. Additional 
land use practices, including excavation of drainage ditches, maintenance and removal of 
riparian vegetation and relocation, dredging, and straightening of streams have contributed to 
the unstable channel characteristics, degraded water quality, and degradation of prior wetlands. 
Current stream conditions at the Site consist of incised channel with unstable banks and limited 
riparian buffers. Seniard Creek and Sitton Creek flow through active pastures with past livestock 
access to the streams. The terrace adjacent to Sitton Creek contains approximately 2.35 acres of 
mapped relict hydric soils that have been abandoned and isolated by the past relocation of the 
stream to the edge of the valley.   

The goal of the project is to restore ecological function to the existing streams, floodplains and 
riparian corridors. Measures to promote functional uplift will include returning the degraded 
streams to a stable condition, restoring floodplain connectivity, removing invasive plant species, 
and revegetating the riparian area with native plant species appropriate for the given valley and 
watershed conditions. Benefits of grading activities will be to improve riparian hydrology and 
increase hydrologic access of the floodplain for overbank flows. Stream restoration activities will 
also yield improved water quality by re-establishment of a wooded riparian area and stabilized 
stream banks resulting in reduced downstream sediment load. Improvement of terrestrial and 
aquatic habitats will result from removal of invasive plant species, re-establishment of native 
vegetation in the riparian buffer, improved landform complexity associated with the floodplain 
grading, and improved stream habitat complexity.  
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TABLE 1 PROJECT DESCRIPTORS 

Project Descriptors 
River Basin French Broad 

Hydrologic Unit Code (HUC) 06010105 
Physiographic Region Blue Ridge Mountains 

EPA Level IV Ecoregion Southern Crystalline Ridges and Mountains (66d) 
Latitude/Longitude 35°24'32.6"N 82°37'39.6"W 

Street Address Dave Whitaker Rd., Mills River, NC 28742 
Existing Stream Length (ft) 5,385 linear feet 

Existing Wetland Area (ac) 0.823 acres 
Expected Stream Mitigation Units (SMU) 3648.65 stream mitigation units 
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2.0 WATERSHED APPROACH AND SITE SELECTION 

The Site was selected to support the DMS watershed planning approach to restoration activities. 
A product of the watershed planning by the DMS was the development of the River Basin 
Restoration Plans (RBRP) to identify restoration goals and targeted local watersheds (TLW). The Site 
lies in the North Fork Mills River watershed, which is identified as a Targeted Local Watershed 
according to the 2009 French Broad River Basin Restoration Priorities Plan (RBRP) (NCDMS 2009). 
The French Broad RBRP identifies several major stressors that are predominant in the watershed 
and are contributing to degradation of water quality and natural resources. A list of preliminary 
project goals has been developed to identify how the project will help to address the degrading 
factors of the overall watershed. The table below illustrates the linkage between the watershed 
stressors and the preliminary goals. These preliminary goals will be further defined and expanded 
in Section 6 of this report following the functional assessment of the existing site conditions. 

TABLE 2 WATERSHED STRESSORS AND PRELIMINARY PROJECT GOALS 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Streambank erosion 

Streambed scour  

Habitat degradation 
associated with 

sedimentation 

Reduce sediment inputs from eroding stream 
banks 

Restore proper sediment transport 

Improve substrate quality 

Stressors Preliminary Goals 

Excess fecal coliform 

Nutrient enrichment 

Habitat 
Fragmentation 

Reduce pollutant inputs to the project streams 
(fecal coliform, nitrogen, phosphorus) 

Improve biological communities within the site 

Improve landscape connectivity 
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3.0 WATERSHED AND RESOURCE CONDITIONS 

Investigations into the existing resource conditions were conducted as a part of the Environmental 
Resource Technical Report (ERTR), dated February 2018, prepared by Equinox Environmental. A 
summary of the findings from the ERTR are presented in the following sections and include 
jurisdictional determinations for aquatic resources and effects on threatened and endangered 
species. Investigations were conducted to evaluate historical land use and future development 
trends, which included review of available historical aerial and satellite imagery, interviews with 
local residents and property managers, and interviews with planning authorities. Additionally, 
investigations were conducted into the geology, physiography, and soil properties which included 
review of the geologic mapping by the NC Geologic Survey, topographic mapping of the Site, 
and the county Soil Survey. The following sections summarize these findings and their potential 
influence on the characteristics of the Site. 

 

3.1 USGS HYDROLOGIC CODE AND NCDWR RIVER BASIN 
DESIGNATIONS 

Sitton Creek Drains into Seniard Creek, which drains to the North Mills River, part of the French 
Broad River watershed. Table 3 lists the watershed designations for the Site.   

TABLE 3 WATERSHED DESIGNATIONS 

Watershed Designations 
River Basin French Broad  

DWR Sub-basin 04-03-03 
Watershed North Mills River  

Hydrologic Unit Code (HUC) 060101050403 
NCDWR Classification (1992) WS-II; Tr; HQW 

Thermal Regime Cold 
EPA 303(d) List Not Listed 

 

3.2 WATERSHED CHARACTERIZATION 

A significant portion of this watershed is in the Pisgah National Forest and 94% of the watershed’s 
landcover is forested. The remaining land uses are comprised of agriculture and rural residential 
use. There are no significant developments within the watershed that are altering the hydrologic 
regime. Henderson County receives moderate rainfall, having an annual precipitation averaging 
approximately 56 inches according to the NRCS National Water and Climate Center.  
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TABLE 4 WATERSHED CHARACTERIZATION 

Watershed Characterization 

Reach DA (mi2) DA (ac) Forest Agriculture Residential Impervious 

Seniard Creek 2.47 1580 94% 4% 1% <1% 

Sitton Creek 0.99 633 93% 5% 1% <1% 

Redmond Branch 0.07 45 86% 13% <1% <1% 

Whitaker Branch 0.04 26 77% 22% <1% <1% 

David Branch 0.017 11 90% 9% <1% <1% 

Lee Branch 0.023 15 94% 5% <1% <1% 

 

3.3 PHYSIOGRAPHY, GEOLOGY, AND SOILS 

The Site lies in the Southern Crystalline Ridges and Mountains (66d) Level IV ecoregion of the Blue 
Ridge Level III ecoregion (Griffith et al. 2002). This ecoregion contains the highest and wettest 
mountains in western North Carolina and are underlain by Precambrian aged igneous and high-
grade metamorphic rocks. Soils are typically deep, well drained, loamy to clayey Fluventic 
Humudepts and Fluvaquentic Dystrudepts, with variation between upland and lowland terraces. 
The surrounding geology provides the underlying valley forms, soils and stream substrate but does 
not represent any unexpected constraints or limitations on the natural stream process. 

The valleys associated with the project streams are generally moderate and gently-sloped, 
colluvial forms. These valleys present structurally influenced morphology which acts to limit 
channel belt-width development and support low sinuosity plan form. The depth to bedrock 
exposure does not prevent channel incision from becoming significant. A granitic bedrock 
outcrop was identified downstream of the project limits during site investigation and was 
determined to pose no risk to the project. Gravel is present in sufficient quantities throughout the 
soil profile to support primarily gravel bed streams.  
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TABLE 5 PHYSIOGRAPHIC AND GEOLOGIC CHARACTERIZATION 

Physiography and Geology 

Level IV Ecoregion Southern Crystalline Ridges and Mountains 

Local Lithology Blue Ridge Belt - Gneiss and Schist 

Soil Class Codorus, Rosman, Brevard, Evard and 
Edneyville  

Elevation Range 2,670-3,680 ft. msl. 

Reach Valley Form Cross Slope Longitudinal Slope 

Seniard Creek Colluvial (moderate) 3% to 10% 2% 

Sitton Creek Colluvial (moderate) 3% to 10% 1.5% 

Lee Branch Colluvial 5% to 20% 6% 

David Branch Colluvial 10% to 40% 5% to 11% 

Whitaker Branch Colluvial 10% to 30% 10% 

Redmond Branch Colluvial 10% to 30% 5% to 10% 

 

3.4 JURISDICTIONAL DETERMINATIONS 

As documented in the ERTR, Seniard Creek, Sitton Creek, Redmond Branch, Whitaker Branch, Lee 
Branch, and David Branch all scored either perennial or intermittent with scores of 42, 44.5, 39.5, 
35.75, 32.25, using the NCDWR rating methodology (see Appendix J for NCDWR Stream 
Classification Forms). Nine pocket wetlands were also verified during the jurisdictional 
determination process on Redmond Branch, Whitaker Branch, David Branch, Sitton Creek, and 
Seniard Creek totaling 0.79 acre. (see Figure 3). The preliminary JD (Action ID SAW-2017-01571) for 
the project site has been completed and can be found in Appendix K. 

 

3.5 THREATENED AND ENDANGERED SPECIES 

As documented in the ERTR, and as summarized in Table 6 below, the project is expected to have 
no effect on any threatened and endangered species listed in the USFWS ECOS database with 
the possible exception of the Northern Long-Eared Bat (NLEB). Follow-up consultation with the 
USFWS determined that the project could involve incidental take of the NLEB, however this is not 
prohibited by the final 4(d) rule.  
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TABLE 6 THREATENED AND ENDANGERED SPECIES LIST FOR THE SENIARD SITE 

Species Scientific Name Federal Status 
Biological 

Conclusion 
Appalachian Elktoe  Alasmidonta raveneliana Endangered No Effect 
Bunched Arrowhead Sagittaria fasciculata Endangered No Effect 
Mountain Sweet Pitcher 
Plant 

Sarracenia rubra ssp. 
jonesii Endangered No Effect 

Small Whorled Pogonia Isotria medeoloides Threatened No Effect 
Swamp Pink Helonia bullata Threatened No Effect 
White Irisette Sisyrinchium dichotomum Endangered No Effect 
Northern Long-eared Bat Myotis septentrionalis Threatened May Affect 
Gray Bat Myotis grisescens Endangered No Effect 
Carolina Northern Flying 
Squirrel 

Glaucomys sabrinus 
coloratus Endangered No Effect 

Bog Turtle Clemmys muhlenbergii 
Threatened/ 
SA* No Effect 

 * Threatened due to Similarity of Appearance 

 

3.6 CULTURAL RESOURCE INVESTIGATION 

As documented in the ERTR, archaeological surveys were conducted for the Site on January 12, 
2015, and again in August 2017. These studies were conducted to evaluate the presence and 
location of significant cultural resources within the Site in order to comply with Section 106 of the 
National Historic Preservation Act. A review of properties listed on the North Carolina National 
Register of Historic Places maintained by the North Carolina State Historic Preservation Office 
(NCSHPO 2017) was conducted for the Site and surrounding areas. No historic properties are 
known to have existed on the project parcels.  

The 2017 survey did result in the identification of four archaeological sites within the project 
boundaries (see Figure 3). However, all four of these sites are recommended not eligible for the 
National Registry of Historic Places (NRHP) based on the low density of artifacts encountered. The 
findings of the archaeological report were sent to the SHPO office which concurred with the 
recommendation to continue with the project since the project will not involve any significant 
archaeological issues.  

 

3.7 HISTORICAL LAND USE AND DEVELOPMENT TRENDS 

Historical land use at the Site has consisted of agriculture and forestry. Additional land use 
practices, including the maintenance and removal of riparian vegetation and the relocating, 
dredging, and straightening of on-site streams have contributed to unstable channel 
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characteristics and degraded water quality. Ditches have been excavated and maintained to 
facilitate drainage of the lower floodplains and to maximize agricultural use. Also, the upper 
reaches consisting of steep, forested headwaters have been subject to historic logging. The 
project area has been highly manipulated historically and portions have been under active 
agricultural management for at least 65 years as demonstrated in historical aerial photos.    

Land use changes are not anticipated within the watershed and development pressure is 
relatively low, although one potential future stressor is utility maintenance. There are several utility 
easements and roadways adjacent to or crossing the conservation easement which will likely 
require some maintenance in the future. There exists the potential for future utility maintenance 
efforts to impact the stream system, and any impacts will likely have to be addressed via adaptive 
management throughout the life of the project. 
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4.0 SITE CONDITIONS 

The following assessment of existing stream conditions consists of documentation of existing 
channel morphology and an evaluation of the channel stability. Assessment of existing wetland 
conditions consisted of performing jurisdictional determinations and USACE verification along with 
a soil survey of hydric soils. 

 

4.1 EXISTING STREAM MORPHOLOGY 

To assess existing geomorphic conditions, cross section measurements were taken at twenty (20) 
locations within the Site. These measurements were used to evaluate existing width-depth ratios, 
bank-height ratios, entrenchment ratios and stream classification (See Appendix C). Additionally, 
a bed-width index and a max-depth index were calculated to assess departure from reference 
conditions. Data collected from naturalized streams in the surrounding watersheds, the reference 
reach surveys and the regional curve sites were used to develop regional hydraulic geometry 
relationships for reference channel bed-width and reference maximum bankfull depth. 

TABLE 7 MORPHOLOGIC TABLE  

 Morphological Table 

Description 
Seniard 

Creek R1A 
Seniard 

Creek R1B 
Seniard 

Creek R2 
Sitton 

Creek R1 
Lee 

Branch 
David 

Branch R1B 
David 

Branch R1C 
Stream 
Type 

G/F G G G G G F 

Valley Type II II II II II II II 
WBKF (ft) 10.7 – 13.0 8.0 – 11.4 10.0 – 10.2 6.4 – 11.4 1.8 6.0 – 8.4 7.8 
DBKF (ft) 0.8 – 1.2 1.0 – 1.3 1.0 – 1.3 0.8 – 2.2 0.7 0.5 – 0.6 0.3 
ABKF (ft2) 8.3 – 15.3 8.7 – 13.7 10.6 – 13.1 7.2 – 10.8 1.3 2.9 – 4.7 2.6 
VBKF (fps) 5.43 4.71 4.91 4.20 - - - 
QBKF (cfs) 68 70 113 55 3 1 1 
SlopeWS 
(ft/ft) 

0.040 0.022 0.017 0.018 0.048 0.050 0.058 

Sinuosity 1.03 1.08 1.13 1.09 1.04 1.04 1.03 
W/D Ratio 11.1 – 13.8 6.0 – 9.8 7.6 – 9.8 5.7 – 14.6 2.5 12.6 – 15.2 23.3 
Ent. Ratio 1.1 – 1.3 1.0 – 1.8 1.4 – 1.6 1.7 – 1.8 1.8 1.8 – 2.0 1.3 
D50 (mm) 30 17 25 10 <1 <1 <1 
D84 (mm) 100 33 75 35 <2 <2 <2 
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4.2 STREAM CONDITION ASSESSMENT 

Vertical and lateral stability were evaluated by a departure analysis for channel bed width and 
maximum bankfull depth. The bed-width index (BWI) was calculated by dividing the channel bed-
width measurements taken from the site by the reference bed-width, and the max-depth index 
(MDI) was calculated by dividing the measured maximum bankfull depth by the reference 
maximum bankfull depth. The reference dimensions are based on the hydraulic geometry 
relationships developed for the watershed (Appendix E, Section 3.1). BWI values less than 1.0 
indicate that the bed is narrower than the natural bed width and there will be a tendency for the 
channel to widen resulting in scour at the toe of bank. MDI values greater than 1.0 indicate that 
the channel depth is greater than the natural channel depth and that the resulting increase in 
shear stress may cause scour in the bed.  

Vertical and lateral stability were further evaluated by mapping existing erosional and 
depositional features throughout the site and calculating bank erosion hazard index (BEHI) and 
near-bank stress (NBS) rating. Table 8 below provides a summary of assessment findings for each 
stream reach along with a subjective determination of the general stability status for each reach. 
The detailed assessment data supporting this summary can be found in Appendix C. 

TABLE 8 INSTABILITY INDICATORS 

Instability Indicators 
Reach BEHI NBS BWI MDI BHR Status 
Seniard R1A  Mod.  Mod.  0.9 - 1.1  0.9 -  1.1  1.4– 9.9 Unstable 
Seniard R1B  High  Mod.  0.5 – 0.7  1.1 - 1.3  1.4 - 9.9 Severe 
Seniard R2  High  Mod.  0.5 – 0.7  0.9 – 1.1  1.4 - 9.9 Severe 
Sitton R1  High  Low  0.7 – 0.9  0.9 – 1.1  1.4– 9.9 Unstable 
Lee Branch  High  Mod.  0.9 - 1.1  1.3 – 9.9  1.4– 9.9 Unstable 
David Br. R1A  V. Low  V. Low  0.9 - 1.1  0.9 – 1.1  0.9– 1.1 Stable 
David Br. R1B  Mod.  V. Low  0.9 - 1.1  1.3 – 9.9  1.4– 9.9 Unstable 
David Br. R1C  High  Mod.  0.9 - 1.1  1.1 - 1.3  1.4– 9.9 Unstable 
Whitaker Br.  V. Low  V. Low  0.9 - 1.1  0.9 – 1.1  0.9– 1.1 Stable 
Redmond Br.  V. Low  V. Low  0.9 - 1.1  0.9 – 1.1  0.9– 1.1 Stable 

Seniard Creek 

Seniard Creek is generally unstable and incised throughout most of the Site. At the upstream end 
Seniard Creek enters the Site through a perched culvert with a hanging invert approximately 1.8 
feet above the stream bed. Along this upper reach there are several more headcuts/grade-drops 
that result in the stream bed being approximately six feet below the terrace. The channel was 
likely relocated from the center of the valley to the right and adjacent to the roadway. Over time 
erosion has tended to occur primarily on the left bank and the channel has gradually migrated 
away from the roadway. This has resulted in the emergence of a more stable right slope.  
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An investigation of fish species diversity and relative abundance was conducted on Seniard Creek 
in order to better understand the effect of the perched upstream culvert on possible community 
isolation or fragmentation. Approximately 300 feet of Seniard Creek was sampled downstream of 
the culvert indicating an expected relatively low abundance. A total of 6 fish were collected 
including a young-of-the-year rainbow trout (Oncorhynchus mykiss). The other species included 
River Chub (Nocomis micropogon), Central Stoneroller (Campostoma anomalum), Mottled 
Sculpin (Cottus bairdii), and Rosyside Dace (Clinostomus funduloides).  
 
Upstream of the culvert, approximately 250 feet of Seniard Creek was sampled. Contrary to 
expectations the reach yielded only 1 mottled sculpin even though this reach appears to be in 
reference condition with mature riparian vegetation, excellent bed habitat, and a forested 
watershed. This finding suggests fish populations have the ability to migrate from downstream 
reaches of Seniard Creek and North Mills River. However, further upstream migration is likely halted 
by the culvert. Resolving this barrier is potentially critical to connecting these populations to this 
rich upstream habitat. 

As Seniard Creek flows through Reach 1B the degree of incision generally decreases in the 
downstream direction. Although the channel incision decreases, the channel narrows and bank 
erosion becomes more prevalent and active. This results in an increased tendency of channel 
migration and increased fines in the stream bed. Along the upper half of Reach 1B the channel 
and valley gradually depart from the roadway and runs through an open pasture. Exploratory pits 
were excavated into the terrace within this reach to verify the presence of an abandoned 
cobble/gravel layer. This layer was found to occur approximately 1.5 feet below existing grade. 
Samples taken from this material had a D50 of 48 mm and D84 of 110 mm. 

Reach 2 of Seniard Creek begins at the confluence with Sitton Creek and ends at the downstream 
end of the Site where it passes under Whitaker Road. Along this reach the channel is incised and 
degraded and it has been relocated to flow adjacent to the road.  

Sitton Creek 

Sitton Creek is generally incised 4 to 5 feet below the terrace and was previously relocated from 
the low of the valley. The most severe and active erosion occurs along the upper reach where 
the channel is actively migrating and attempting to build a new lower floodplain. Within the upper 
middle portion, the channel passes through a stand of mature white pines where it is relatively 
stable and has some relief above bankfull. This stable reach is approximately 80 feet in length. 
Downstream of the white pines, the channel returns to a low width-depth and incised 
configuration. Herbaceous vegetation through this middle and lower reach has slowed the rate 
of degradation but has not changed the underlying deficiencies or trajectory. 

In order to further understand and explore the constraints and potential for lower Sitton Creek, two 
additional detailed investigations were conducted. The first consisted of a morphological study 
and departure analysis of the existing channel geometry. A summary of this investigation is 
included in Appendix C. This study compared existing channel geometry to stable channel 
sections found upstream of the Site. The findings show that the existing channel bed-width is on 
average 5.4 ft. while the stable reference width is 8.5 to 9.0 ft. and the existing bankfull width is 6.7 
ft. compared to 12.9 for the reference. The width-depth ratio is on average 5 compared to 19 for 
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the reference, and the mean depth is 1.9 ft. compared to 0.8 to 1.0 ft. for the reference. This 
suggests that as riparian vegetation begins to shade out the herbaceous cover the channel will 
likely widen substantially to re-establish the natural form. Additionally, closer inspection of the 
channel geometry revealed that this process is already underway as evidenced by the 
undercutting banks below the waterline.  

The emergence of a small bankfull bench is providing some relief for greater-than-bankfull flows. 
However, this bench is located approximately 2 ft. below the terrace and represents a disconnect 
between the natural valley form and potential functional values that a proper connection would 
provide. In order to further explore the potential functional lift that may be achieved with a proper 
reconnection to the valley, a soils investigation was conducted of the valley bottom. The detailed 
report of this investigation is included in Appendix C. The findings of this study conclude that 
approximately 2.35 acres of relict hydric soils occur along the Sitton Creek valley and lower Seniard 
Creek valley. Much of the soils appear to have a shallow layer of fill or deposition over a buried 
dark horizon. Raising the stream profile and reconnecting the channel to this horizon would be 
necessary to restore proper groundwater hydrology and wetland functions to the valley bottom.  

Lee Branch 

Lee Branch is a small spring-fed headwater stream that has been ditched and straightened. The 
upper bank slopes have remained fairly stable due to the small size of the watershed which does 
not consistently produce channel forming flows. However, since the initial ditching of the stream, 
the bed has continued to degrade under normal seasonal flows, which has further incised the 
channel. The extent of the downcutting has resulted in the low flow becoming subsurface at the 
upstream end, a condition that extends upstream for approximately 75 feet. 

David Branch 

David Branch begins 130 feet upstream of a small pond at a seep within a mature riparian area. 
This reach (1A) above the pond is a stable, high-functioning headwater system. Reach 1B begins 
at the pond impoundment and proceeds through an area that is buffered on the left side with 
rhododendron and then enters a small wetland area before passing into a pipe crossing at the 
downstream end. The pond was originally constructed to provide cold water to a larger 
downstream pond. The presence of the impoundment along with the flow diversion piping have 
a significant negative impact on the natural hydrology of this headwater system. Additionally, 
subsequent observations of this reach have identified ongoing degradation in the bed profile and 
increased fining of bed material from channel erosion.  

Reach 1C of David Branch appears to have been ditched in an attempt to drain the adjacent 
wetlands. Although the channel is somewhat stable, in its present form it lacks natural morphology 
and serves to impact hydrology of the adjacent wetlands. 

Whitaker Branch and Redmond Branch 

Whitaker Branch begins within the project boundaries at a headwater, seep-wetland 
approximately 410 feet upstream of Redmond Branch. The flow originates from a spring box and 
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then is dispersed in the upper reach before it concentrates as the gradient increases. The riparian 
buffer is generally forested but lacks an intact canopy and contains a significant portion of 
invasive exotic species including privet, multiflora rose, and Japanese honeysuckle. 

Redmond Branch originates at a pond outfall approximately 962 feet above Seniard Creek. The 
upper reach flows through several riparian wetlands and the entire left bank is forested with native 
trees and shrubs. Gaps in the forest cover exist along the right bank as it interfaces with the 
adjacent managed fields. There are scattered, dense patches of mature invasive species that 
include privet and multiflora rose. At the downstream end Redmond Branch flows into a culvert 
under a private gravel road before its confluence with Seniard Creek.   

 

4.3 WETLAND ASSESSMENT 

Desktop analysis, jurisdictional determinations, and USACE verification were completed for the 
Site. Field investigations were conducted to assess the physical characteristics and jurisdictional 
status of streams using the NCDWQ Methodology for Identification of Intermittent and Perennial 
Streams and their Origins (NCDWQ 2010). Stream scoring was conducted more than 48 hours after 
rainfall to ensure baseflow conditions. Wetlands on the Site were also evaluated using the USACE 
wetland delineation methodology (USACE 1987). 

Results of the wetland and stream assessments have been verified and confirmed by the USACE. 
Seniard Creek, Sitton Creek, Redmond Branch, Whitaker Branch, Lee Branch, and David Branch 
all scored either perennial or intermittent with scores of 42, 44.5, 39.5, 35.75, 32.25, and 28.25 
respectively. Nine pocket wetlands were also verified during the jurisdictional determination 
process on Redmond Branch, Whitaker Branch, David Branch, Sitton Creek, and Seniard Creek 
totaling 0.82 acre. 
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5.0 FUNCTIONAL UPLIFT AND POTENTIAL 

5.1 FUNCTIONAL ASSESSMENT 

The functional assessment provided in this report is based on the functional objectives identified 
by Fischenich (2006). Fischenich summarizes stream functions into five categories with three key 
function/processes each for a total of fifteen stream functions. In order to provide a structure that 
facilitates the association of stream functions to project goals, objectives and outcomes, these 
fifteen functions have been reorganized into the following five primary functions: 

• Provide water transport and storage 
• Provide sediment transport and storage 
• Provide organic material transport and storage 
• Provide natural communities 
• Provide landscape connectivity 

The five primary functions are further divided into eighteen supported attributes that represent the 
functions identified by Fischenich and the functions identified by Harmon (2012) in pyramid levels 
2 through 5 as follows: 

• The function of providing water transport and storage supports proper seasonal flows, 
channel forming flows, overbank flows, hyporheic flow, and groundwater flow. 

• The function of providing sediment transport and storage supports bed-form diversity, 
energy management, sediment continuity, and substrate quality. 

• The function of providing organic material transport and storage supports bed-form 
diversity, energy management, and aquatic habitat. 

• The function of providing natural communities supports temperature and oxygen 
regulation, processing of organic matter and nutrients, and biodiversity. 

• The function of providing landscape diversity supports latitudinal connectivity of biotic and 
abiotic processes, longitudinal connectivity of biotic and abiotic processes, and sources 
and sinks for natural populations. 

A detailed functional assessment form has been completed for each existing stream reach of the 
project and is included in Appendix D. This functional assessment form describes the condition of 
each of the eighteen supported attributes. The condition statement is provided in either 
qualitative or quantitative expressions as appropriate for the specified function. A brief 
“Cause/Association” statement is also provided to further identify the source of the impaired 
condition and/or site elements that are associated with the impairment. Each supported attribute 
is assigned a qualitative status of optimal, suboptimal, marginal, or poor which is intended to 
provide consistency with the terminology adopted by the EPA for rapid bioassessment protocols. 
The following tables collapse the detailed assessment form down to the five primary functions and 
provide a summary of the function condition and associated causes: 
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TABLE 9A FUNCTIONAL ASSESSMENT SUMMARY SENIARD CREEK REACH 1A 

Functional Assessment Summary Seniard Creek Reach 1A 
Function Status Condition Cause/Association 

Water Transport and 
Storage  

Elevated in-channel flow; 
disconnected floodplain 

Entrenched; upstream culvert 

Sediment Transport 
and Storage  

Elevated shear stress 
levels; Disrupted bed form 

Entrenched and somewhat 
confined; bank erosion  

Organic Material 
Transport and 
Storage 

 

Limited bed form 
complexity; organic 
storage lacking due to 
transport 

Moderate gradient reach; 
some LWD supply available but 
not fully productive 

Natural Communities  
Partial shading; high shear 
and gradient routing 
organics 

Narrow riparian corridor; Some 
LWD available but only small 
diameter 

Landscape 
Connectivity  

Narrow buffer; 
entrenchment limiting 
development 

Entrenchment: Hanging culvert 
at upstream end 

Optimal     Suboptimal      Marginal      Poor 
 

 

 

 

TABLE 9B FUNCTIONAL ASSESSMENT SUMMARY SENIARD CREEK REACH 1B 

Functional Assessment Summary Seniard Creek Reach 1B 
Function Status Condition Cause/Association 

Water Transport and 
Storage  

Diminished baseflow; 
aggradation of fines 

Entrenchment and 
accumulation of erosional fines 

Sediment Transport 
and Storage  

Elevated deposition; bank 
shear 

Agricultural incursions and 
inputs of fines 

Organic Material 
Transport and 
Storage 

 

Few LWD forced pools; no 
wood riffle complexes; 
marginal organic storage 
potential 

Limited LWD; adjacent 
agricultural activity 

Natural Communities  
Limited shading; elevated 
temperatures 

lacks biomass/diversity; 
presence of invasive species 

Landscape 
Connectivity  

Discontinuous and 
fragmented connectivity  

Poorly connected to forested 
watershed upstream; no 
connection downstream 

Optimal     Suboptimal      Marginal      Poor 
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TABLE 9C FUNCTIONAL ASSESSMENT SUMMARY SENIARD CREEK REACH 2 

Functional Assessment Summary Seniard Creek Reach 2 
Function Status Condition Cause/Association 

Water Transport and 
Storage  

Diminished baseflow; 
excessive fines 

Entrenchment; bank erosion; 
aggradation 

Sediment Transport 
and Storage  

Minimal riffle/pool form; 
excessive aggradation 

Entrenchment; low gradient 
resulting in siltation 

Organic Material 
Transport and 
Storage 

 
No LWD supply; no leaf 
packs and low organic 
storage potential 

Lack of riparian buffer; 
agricultural encroachment 

Natural Communities  
No shading; poor biomass 
and species diversity  

Banks are mowed/maintained; 
poor woody species 
development 

Landscape 
Connectivity  

Fragmented connectivity 
with poor habitat 

Disconnected from forested 
watershed upstream; lacks 
connection downstream 

Optimal     Suboptimal      Marginal      Poor 

 

 

 

 

TABLE 9D FUNCTIONAL ASSESSMENT SUMMARY SITTON CREEK REACH 1 

Functional Assessment Summary Sitton Creek Reach 1  
Function Status Condition Cause/Association 

Water Transport and 
Storage  

Diminished baseflow; 
entrenched; bed 
aggradation 

Entrenchment and significant 
bank erosion 

Sediment Transport 
and Storage  

Minimal riffle/pool form; 
excessive aggradation 

Bank scour; entrenchment 

Organic Material 
Transport and 
Storage 

 
Limited LWD; some leaf 
packs; poor riparian vigor 

Limited supply of LWD; 
adjacent agriculture 

Natural Communities  
Partial shading; low 
biomass and diversity  

Limited riparian buffers 

Landscape 
Connectivity  

Limited connectivity to 
highly functional habitat  

Poor, discontinuous buffer; 
agricultural incursions 

Optimal     Suboptimal      Marginal      Poor 
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TABLE 9E FUNCTIONAL ASSESSMENT SUMMARY LEE BRANCH 

Functional Assessment Summary Reach 1A 
Function Status Condition Cause/Association 

Water Transport and 
Storage  

Normal baseflow; 
entrenched 

Past ditching 

Sediment Transport 
and Storage  

No riffle/pool form; 
excessive fines 

Past ditching and headcuts 

Organic Material 
Transport and 
Storage 

 
No forced pools, no 
wood-complex riffles 

Limited supply of LWD 

Natural Communities  
Mostly full shading; limited 
species diversity 

Riparian area dominated by 
mature stand of white pines 

Landscape 
Connectivity  

Habitat connectivity 
upstream only 

No buffer; agricultural use 
adjacent and downstream 

Optimal     Suboptimal      Marginal      Poor 

 

 

 

 

 

TABLE 9F FUNCTIONAL ASSESSMENT SUMMARY DAVID BRANCH REACH 1A 

Functional Assessment Summary Reach 1B 
Function Status Condition Cause/Association 

Water Transport and 
Storage  

Normal baseflow  Relatively undisturbed 
headwaters 

Sediment Transport 
and Storage  

Appropriate for 
headwater stream 

Relatively undisturbed 
headwaters 

Organic Material 
Transport and 
Storage 

 
Presence of LWD and leaf 
packs  

Relatively undisturbed 
headwaters 

Natural Communities  
Near full shading; high 
biomass and species 
diversity 

Forested watershed; adequate 
biomass/diversity 

Landscape 
Connectivity  

Fragmented connectivity 
with functioning habitat 

Well connected to forested 
watershed upstream 

Optimal     Suboptimal      Marginal      Poor 
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TABLE 9G FUNCTIONAL ASSESSMENT SUMMARY DAVID BRANCH REACH 1B 

Functional Assessment Summary Reach 1A 
Function Status Condition Cause/Association 

Water Transport and 
Storage  Altered hydrology 

Pond at upstream end 
attenuating peak discharge 

Sediment Transport 
and Storage  

Increased fines; limited 
bedform 

Upstream sediment input; bed 
scour 

Organic Material 
Transport and 
Storage 

 
Lack of bed form; limited 
LWD 

Incision and upstream pond 
affecting transport 

Natural Communities  
Partial shading; moderate 
biomass 

Partial mature riparian 
vegetation coverage 

Landscape 
Connectivity  Fragmented connectivity 

Partial connection to upstream 
forested watershed 

Optimal     Suboptimal      Marginal      Poor 
 

 

 

 

 

TABLE 9H FUNCTIONAL ASSESSMENT SUMMARY DAVID BRANCH REACH 1C 

Functional Assessment Summary Reach 1A 
Function Status Condition Cause/Association 

Water Transport and 
Storage  Altered hydrology Pond upstream 

Sediment Transport 
and Storage  Increased fines 

Upstream sediment supply: 
poor channel form 

Organic Material 
Transport and 
Storage 

 
Forced pools, wood-
complex riffles limited 

LWD not available; upstream 
culvert affecting transport 

Natural Communities  Poor shading; low biomass 
Mowed and managed riparian 
vegetation 

Landscape 
Connectivity  Poor connectivity 

No connections downstream or 
laterally 

Optimal     Suboptimal      Marginal      Poor 
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TABLE 9I FUNCTIONAL ASSESSMENT SUMMARY WHITAKER BRANCH 

Functional Assessment Summary Whitaker Branch 
Function Status Condition Cause/Association 

Water Transport and 
Storage  

Normal baseflow; no 
entrenchment 

Forested watershed 

Sediment Transport 
and Storage  

Uniform sediment 
distribution; little erosion 

Normal shear stress levels; 
riffle/pool complexes; some 
fines 

Organic Material 
Transport and 
Storage 

 
Forced pools, wood-
complex riffles limited; 
organic storage available 

Good channel/floodplain 
structure; LWD present but not 
fully utilized 

Natural Communities  
Full shading; high biomass 
though partially disturbed 

Mature riparian vegetation, 
some patchiness 

Landscape 
Connectivity  

Lower reach mid-
successional 

Abundant riparian buffer; some 
invasive species present 

Optimal     Suboptimal      Marginal      Poor 

 

 

 
 

TABLE 9J FUNCTIONAL ASSESSMENT SUMMARY REDMOND BRANCH 

Functional Assessment Summary Redmond Branch 
Function Status Condition Cause/Association 

Water Transport and 
Storage  

Normal baseflow; no 
entrenchment 

Forested watershed 

Sediment Transport 
and Storage  

Uniform sediment 
distribution; little erosion 

Normal shear stress levels; good 
riffle/pool complex 

Organic Material 
Transport and 
Storage 

 
Forced pools, wood-
complex riffles limited; 
organic storage available 

LWD present but not fully 
utilized 

Natural Communities  
Full shading; high biomass 
and species diversity 

Mature riparian vegetation, 
some patchiness 

Landscape 
Connectivity  

Habitat connectivity and 
established population 
equilibrium 

Abundant riparian buffer; 
Limited downstream 
connectivity 

Optimal     Suboptimal      Marginal      Poor 
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5.2 FUNCTIONAL UPLIFT POTENTIAL 

The functional uplift potential for each stream reach is detailed in Table 10 which shows the lift 
associated with each of the five primary functions and then provides a summary of the overall 
functional lift in the last column. The functional potential is considered within the context of 
ultimate maturity of the site attributes and not limited to the potential that may be expected within 
the monitoring period. For the purposes of this summation the overall functional potential is 
assigned a description of optimal if four out of five primary functions are ranked as optimal.  

Landscape connectivity of the Site is the only factor that will not potentially be uplifted to optimal 
conditions. Although landscape connectivity functions will improve with the establishment of a 
riparian buffer, upstream and downstream extents will retain some disconnection associated with 
roadways and culverted crossings.  

Aside from this limiting factor, each of the five primary functions of water transport and storage, 
sediment transport and storage, organic material transport and storage, natural communities, 
and landscape connectivity will be addressed. 
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TABLE 10 FUNCTIONAL UPLIFT POTENTIAL 

Functional Uplift Potential 
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Overall Potential Lift 

Seniard - R1A 
Existing      Marginal to 

Optimal Potential      

Seniard - R1B 
Existing      Marginal to 

Optimal Potential      

Seniard – R2 
Existing      Poor to  

Optimal Potential      

Sitton - R1 
Existing      Marginal to 

Optimal Potential      

Lee Branch 
Existing      Marginal to 

Optimal Potential      

David Br. R1A 
Existing      Optimal to  

Optimal Potential      

David Br. R1B 
Existing      Marginal to 

Optimal Potential      

David Br. R1C 
Existing      Marginal to 

Optimal Potential      

Whitaker Br. 
Existing      Suboptimal to 

Optimal Potential      
Redmond Br. 
R1A 

Existing      Suboptimal to 
Optimal Potential      

Redmond Br. 
R1B 

Existing      Nonexistent to 
Optimal Potential      

Optimal     Suboptimal      Marginal      Poor 
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6.0 GOALS AND OBJECTIVES 

The preliminary goals identified in Section 2 of this report are rearranged in Table 11 below to 
illustrate their association to the five primary stream functions. To more fully address the functional 
performance of the site, these preliminary goals are further expanded and defined into the listed 
project goals. These expanded project goals are then linked to specific objectives for the project 
in Table 12. 

The assessment of site conditions and existing stream functions identified deficiencies in stream 
functions that are addressed in the following expansion of the project goals: 

• Water Transport and Storage – goals have been expanded to address functional 
deficiencies associated with lack of natural, stable channel forms and groundwater 
hydrology. 

• Sediment Transport and Storage – two additional goals have been added and expanded 
to address functional deficiencies associated with substrate quality, channel stability, and 
bed form diversity. 

• Organic Material Transport and Storage – a goal has been added to address functional 
deficiencies associated with habitat diversity and quality. 

• Natural Communities – the goals have been expanded to address functional deficiencies 
associated with nutrient cycles, temperature regulation, future organic inputs, and 
wetland communities. 

• Landscape Connectivity – the goals have been expanded to address functional 
deficiencies associated with limited capacity for biotic and abiotic processes and to 
address future potential impacts on connectivity. 
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TABLE 11 STREAM FUNCTIONS AND PROJECT GOALS 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Water 
Transport 

and 
Storage 

None identified in 
preliminary goals 

Function Preliminary Goals 

Sediment 
Transport 

and 
Storage 

Organic 
Material 
Transport 

and 
Storage 

Reduce sediment inputs 
from eroding stream banks 

 

Restore proper sediment 
transport 

 

Improve substrate quality 

Improve landscape 
connectivity 

Reduce pollutant inputs to 
the project streams (fecal 
coliform, nitrogen, 
phosphorus)  

 

Improve biological 
communities within the site 

Natural 
Communities 

Landscape 
Connectivity 

None identified in 
preliminary goals 

Expanded Project 

Provide a network of streams with natural, 
stable forms that support proper stream 
functions 

Improve groundwater hydrology to support 
recovery of native riparian vegetation 

Reduce sediment inputs from eroding stream 
banks to reduce fine sediment loads and 
percentage of fines in the bed-material load 

Improve substrate quality to facilitate proper 
hyporheic flow and support aquatic 
communities 

Restore proper sediment transport to support 
channel stability and bedform diversity 

Improve quantity, quality, and diversity of 
habitats to support healthy aquatic 
communities 

Reduce pollutant inputs to the project streams 
(nitrogen, phosphorus) to restore a balance to 
proper nutrient cycles 

Improve riparian vegetation community to 
provide temperature regulation of the streams, 
provide a future source of organic inputs, and 
aid in long-term channel bank stability 

Restore former riparian areas so that the 
hydrology and soils support native vegetative 
communities and wildlife 

Improve landscape connectivity that allows 
space for biotic and abiotic process and 
provides a source and sink for natural 
populations 

Prevent the site from future impacts of 
development and agricultural uses 
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TABLE 12 GOALS AND OBJECTIVES 

Goals Objectives 

Provide a stream with natural, stable forms 
that supports proper stream functions 

Construct stream channels that will maintain 
proper dimension, pattern and profile 

Improve groundwater hydrology to support 
recovery of native riparian vegetation 

Construct streams with proper bankfull to 
floodplain relationship 

Reduce sediment inputs from eroding stream 
banks to reduce fine sediment loads and 
percentage of fines in the bed-material load 

Construct streams that provide naturally 
stable dimensions and stabilize constructed 
banks with appropriate bioengineering 

Restore proper sediment transport to support 
channel stability and bedform diversity 

Construct streams that maintain an 
appropriate sediment transport balance 
with the sediment that is supplied by the 
watershed so that the overall stream profile 
neither aggrades nor degrades over time 

Create and improve stream bedform 
diversity by constructing pools of varied 
depths and riffles of varied slopes 

Improve substrate quality to facilitate 
hyporheic flow and support aquatic 
communities 

Construct stable riffles that provide an 
improved diversity of bed material clast and 
a reduction in fines relative to existing 
conditions 

Improve quantity, quality and diversity of 
habitats to support healthy aquatic 
communities 

Construct in-stream habitat features from 
native material to provide a diversity of 
habitats 

Reduce pollutant inputs to the project streams 
(nitrogen, phosphorus) to restore a balance to 
proper nutrient cycles 

Provide a buffer from agricultural activities 
and row crops 

Improve riparian vegetation community to 
provide temperature regulation of the streams, 
provide a future source of organic inputs, and 
aid in long-term channel bank stability 

Plant native tree species and understory 
species in the riparian zone 

Restore areas of former riparian areas so that 
the hydrology and soils will support native 
vegetative communities and wildlife 

Reconstruct stream channels that are 
properly connected to the riparian areas 

Re-grade topography to eliminate ditches 
and drainage features 

Plant native wetland tree and shrub species  
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Goals Objectives 

Improve landscape connectivity that allows 
space for biotic and abiotic process and 
provides a source and sink for natural 
populations 

Establish a conservation easement that 
provides a minimum buffer from future 
activities in the adjacent watershed and 
ensure aquatic organism passage by 
correcting perched culverts or removing 
other barriers within the easement 

Prevent the site from future impacts of 
development and agricultural uses 
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7.0 DESIGN APPROACH AND MITIGATION WORKPLAN 

7.1 DESCRIPTION OF REFERENCE STREAM(S) AND VEGETATION 
COMMUNITIES 

Reference streams were investigated to provide guidance for design. Although reference sites do 
not necessarily provide a direct correlation to potential restoration conditions they can be useful 
in providing guidance in developing the conceptual framework of the design and in setting 
targets in certain design elements, habitat components, and community compositions. 

7.1.1 Reference Stream Reaches 

Searches were conducted first upstream and downstream of the Site and then into surrounding 
watersheds to find suitable references that contained comparable slope, bed material, and 
valley type. No reference reaches were identified immediately upstream or downstream of the 
site or in the surrounding watershed. Two references were eventually identified outside of the 
watershed but within the Blue Ridge hydrophysiographic region. The reference reaches were 
selected to represent the probable configurations for the downstream reaches of the proposed 
stream. Detailed geomorphic survey and Level II Rosgen classifications were conducted on each 
reach (See Appendix E).  

Three type B4 stream references were located; one on Cold Springs Creek, a tributary to the 
Pigeon River in Haywood County, one on Bent Creek in Buncombe County and one on Bear 
Branch, a tributary of Mills River in Henderson County.  The watersheds for these streams are 
predominantly forested but otherwise have many characteristics in common with the project 
streams including average annual rainfall, elevation changes and valley type. In particular, the 
Bent Creek watershed, part of the Bent Creek Experimental Forest, falls in a similarly low rainfall 
region as the project site. The Bear Branch watershed is located immediately adjacent to the 
Seniard Creek watershed. The Cold Springs Creek watershed is located in the Harmon Den Wildlife 
Management area of the Great Smokey Mountains National Park. 
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TABLE 13 REFERENCE REACH MORPHOLOGIC DATA 

Reference Reach Morphological Table 
Description Cold Springs Bent Creek Bear Branch 
Stream Type B4 B4 B4 
Valley Type II II II 
D.A. (mi2) 2.63 2.35 0.5 
WBKF (ft) 19.9 – 21.8 14.7 – 19.5 9.3 – 13.5 
DBKF (ft) 1.0 – 1.2 1.2 – 1.4 0.7 – 1.2 
ABKF (ft2) 20.7 – 23.9 18.0 – 27.2 9.5 – 13.3 
SlopeWS (%) 2.3 – 3.2 1.1 – 1.8 2.5 – 7.3 
Sinuosity 1.05 – 1.10 1.02 – 1.07 1.08 
W/D Ratio 16 – 21 12 – 14 7.7 – 19.1 
Ent. Ratio 1.3 – 2.7 1.4 – 1.5 1.4 – 1.7 
D50 (mm) 20 – 46  18 – 33 20 – 55 
D84 (mm) 84 – 168 60 - 125 97 - 200 

 

7.1.2 Reference Wetlands and Vegetative Communities 

To address the need to provide reference criteria for the proposed restoration the vegetation will 
be based on descriptions of natural mountain vegetation communities provided in the 4th 
Approximation of North Carolina Natural Communities (Schafale & Weakley 2012). It should be 
noted that while the wetlands onsite were classified using the North Carolina Wetland Assessment 
Method (NCWAM) for mitigation-related purposes, that method provides only coarse data on 
vegetative species found within each wetland type and thus is not suitable for use as a species 
specific reference.   

Initial site assessments revealed the presence of two reference communities on adjoining lands:  

 Swamp Forest-Bog Complex (Typic Subtype) 

o Dominant canopy species include Eastern red maple (Acer rubrum var. rubrum), 
Eastern white pine (Pinus strobus), Eastern hemlock (Tsuga canadensis), sweet birch 
(Betula lenta), and the occasional white oak (Quercus alba). Great laurel 
(rhododendron maximum), mountain laurel (Kalmia latifolia), and dog-hobble 
(Leucothoe fontanesiana) are ubiquitous elements in the understory, but boggy 
openings within the forest support greater shrub diversity including species like 
possum haw (Viburnum nudum var. cassinoides), tag alder (Alnus serrulata), silky 
dogwood (Cornus amomum), and American holly (Ilex opaca). Herbaceous plant 
diversity mirrors that of the shrub layer, with species like mannagrass (Glyceria 
melicaria), running cedar (Dendrolycopodium sp.), and New York fern 
(Parathelypteris noveboracensis) generally occurring but with openings that 
support great sedge (Carex) diversity as well as flowers like rough-leaf goldenrod 
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(Solidago patula), purplestem aster (Symphyotrichum novae-angliae) and ferns 
such as cinnamon fern (Osmundastrum cinnamomeum), netted chainfern 
(Lorinseria areolata), and sensitive fern (Onoclea sensibilis). Peat moss (Sphagnum 
sp.) occurs both in small patches as well as extensive mats,and is generally 
dependent upon close proximity to groundwater seepage. 

 Montane Alluvial Forest (Small River Subtype).   

o Dominant canopy species include sycamore (Platanus occidentalis), tulip poplar 
(Liriodendron tulipifera), Eastern red maple, river birch (Betula nigra), and Eastern 
hemlock. Characteristic understory species include ironwood (Carpinus 
caroliniana), black willow (Salix nigra), and witch hazel (Hamamelis virginiana), 
although sites with richer soils may include pawpaw (Asimina triloba). The primary 
shrub species associated with the forest include tag alder (Alnus serrulata), 
spicebush (Lindera benzoin), silky dogwood (Cornus amomum), dog-hobble, and 
yellowroot (Xanthorrhiza simplicissima).  Herbaceous diversity is greatly dependent 
upon local soil types and frequency of flooding, but generally would include wood 
nettle (Boehmeria cylindrica), golden ragwort (Packera aurea), smartweeds 
(Polygonum spp.), mannagrass, jack-in-the-pulpit (Arisaema triphyllum), and many 
more. 

The aforementioned community types were referenced in order to develop a species list of bare 
root plants to use during revegetation efforts.  Sitton and Seniard Creeks both best fit the Montane 
Alluvial Forest (Small River Subtype), and existing canopy trees and understory species support this 
assertion: sycamore, river birch, tulip poplar, tag alder, black willow, and spicebush currently exist 
in the fragmented buffers surrounding the streams.  Also found in these forests are trees from 
adjacent upland communities, such as blackgum, sourwood, sassafras, holly, and serviceberry.   

Lee, David, Whitaker, and Redmond Branches each have many overlapping attributes with the 
Swamp Forest-Bog Complex (Typic Subytpe); their streams are generally low-gradient, slow-
moving, and adjoined by or bisect boggy wetlands, some of which contain Sphagnum 
moss.  These streams do not have a well-developed canopy due to their saturation and exclusion 
of most large trees, but rather are dominated by a shrub complex and dotted with trees from 
adjacent upland communities, such as blackgum, sourwood, sassafras, holly, and serviceberry. 

The project’s reaches will be revegetated at an approximate rate of 750 stems per acre; plant 
material will consist of one year old bare root trees sourced from within North Carolina and using 
regional ecotypes, whenever possible.  Bare roots will be procured in advance of planting, which 
will occur in the dormant season, between the months of December 2020 and March 2021 when 
the soil is not frozen.  Plant roots will be treated with a mycorrhizal inoculant prior to installation and 
will be installed using a dibble (planting) bar; watering in of trees will not be necessary.  If any trees 
require onsite storage, they will be heeled in to ensure they do not desiccate.  
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7.2 DESIGN APPROACH 

7.2.1 Stream Design Overview 

The stream design approach is composed of three parts; conceptual design, stream component 
design, and design validation. The conceptual design consists of developing a conceptual 
framework for the restoration efforts. The stream component design establishes the channel 
parameters and channel configuration required to carry out the conceptual design. Finally, the 
validation phase consists of testing and refining the channel configuration using analytical tools. 

Development of the conceptual framework begins with a determination of where restoration or 
enhancement efforts are warranted. Where restoration activities are proposed, it is then necessary 
to determine the appropriate stream type given the valley setting. Preferably the stream type can 
be matched to the natural valley but occasionally site constraints dictate that alterations to the 
valley form are required to provide an appropriate match with stream and valley. Table 14 
provides a listing of the restoration approach for each stream reach and is followed by a narrative 
of the conceptual framework. 

TABLE 14 RESTORATION APPROACH 

Restoration Approach 

Reach 
Restoration 

Level 
Restoration 
Approach 

Stream 
Type 

Rationale 

Seniard 
Creek - R1A 

Restoration Priority I & II B4 Reconstruction required to address 
entrenchment and raise invert to 
reconnect to upstream culvert  

Seniard 
Creek - R1B 

Restoration Priority I B4 Reconstruction required to raise 
channel and address entrenchment 
and channel dimension, and 
reconnect to valley low 

Seniard 
Creek - R1B 

Restoration Priority I B4 Reconstruction required to raise 
channel and address entrenchment 
and channel dimensions 

Sitton Creek 
- R1 

Restoration Priority I B4 Reconstruction required to raise 
channel and address entrenchment 
and channel dimensions, and 
reconnect to valley low 

Lee Branch 
– R1 

Restoration Priority I B4 Reconstruction required to raise 
channel and address entrenchment 
and channel dimensions 



 

 
Seniard Mitigation Plan  
DMS# 100017 

May 27, 2020 
  Page 38 

 

David 
Branch – 
R1A 

Preservation N/A B4 Stream has natural form and is stable 

David 
Branch – 
R1B 

Restoration Priority I & II B4 Restoration required to remove pond, 
restore hydrology, and restore 
channel stability 

David 
Branch – 
R1C 

Restoration Priority I B4 Reconstruction required to raise the 
channel and address entrenchment 
and dimensions 

Whitaker 
Branch 

Enhancement 
II 

N/A B4 Invasive species removal and 
replanting the riparian buffer 

Redmond 
Branch – 
R1A 

Enhancement 
II 

N/A B4 installation of log sills in a few key 
locations to stabilize the streambed, 
invasive species removal and, 
replanting the riparian buffer 

Redmond 
Branch – 
R1B 

Restoration Priority I B4 Reconstruction required to raise 
grade and convey flow to new 
confluence with Sitton Creek 

Seniard Creek 

The conceptual approach for Seniard Creek Reach 1A is to raise the stream grade at the 
upstream end in order to correct the hanging invert of the upstream culvert, to bench and lay 
back the left bank to reduce shear stress on the bed at greater-than-bankfull flows and to stabilize 
instances of headcuts and bed instabilities with in-stream structures. Existing conditions instability 
indicators suggest the reach is currently unstable and the functional assessment indicates the 
reach exhibits marginal function. Subsequent investigations into connectivity associated with the 
hanging culvert, including fish sampling, indicate that resolving this issue is critical to reestablishing 
fish passage and connectivity with upstream communities. In order to reduce the drop out of the 
culvert to an acceptable magnitude, the profile will be lifted to a point sufficient to form and hold 
a stabilized pool at the culvert outfall. To achieve this, the profile will be raised approximately 2 
feet through the first 80 feet of Reach 1A, resulting in an increased channel slope (0.058 ft/ft) and 
the loss of existing bed and bank features. The steep overall slope of the downstream portion of 
reach 1A and the required close structure spacing will result in very few of the existing features 
remaining undisturbed. Construction activities will eliminate current instabilities and improve 
function from Marginal to Optimal. Restoration credit is being sought for Reach 1A, which 
represents a departure from the approach discussed at the IRT Post Contract Site Visit. The original 
concept discussed at the IRT Site Visit would have only addressed left bank instability. 
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Along Reach 1B the stream will be raised and reconnected to the low of the valley. Exploratory 
excavations revealed the presence of subsurface cobble that will be harvested and used to form 
the new stream bed. Abundant existing transplants shall be harvested from this reach and 
relocated throughout the project. Reach 2, which begins downstream of the confluence with 
Sitton Creek, will be a transition from the valley bottom back down to the existing stream grade 
at the downstream end. 

Sitton Creek 

The conceptual approach for Sitton Creek is to raise the stream and reconnect it to the low of the 
valley. A transition reach will be required at the upstream reach in order to make this grade 
connection. Although wetland restoration is not a stated goal of this restoration, the presence of 
hydric soils throughout the Sitton Creek valley floor provides the opportunity to restore hydrology 
and wetland functions by raising the stream grade. Restoration efforts will include salvaging bed 
material and vegetation for incorporation into the stream reconstruction.  

Lee Branch 

The conceptual approach for Lee Branch is to raise the stream throughout the reach and 
reconstruct the channel and valley to the right of the existing alignment. At the upstream end, the 
lifting of the channel will allow for the reestablishment of surface flow upstream of the project 
boundary. This will be accomplished by the removal of the existing, failed pipe at the property 
boundary, raising the stream bed to match the higher, abandoned stream bed located upstream 
of the project limits and installation of a groundwater barrier to prevent future subsurface piping. 
Through the middle portion of this reach, the channel and valley will be reconstructed to the right 
of the existing alignment to allow for the establishment of additional buffer and to form a more 
natural stream and valley form.  Restoration credit is being sought for Lee Branch, which represents 
a departure from the approach discussed at the IRT Post Contract Site Visit. Existing conditions 
instability indicators suggest the reach is unstable and the functional assessment indicates the 
reach exhibits marginal function. Construction activities will result in the elimination of current 
instabilities and a functional uplift from Marginal to Optimal. 

David Branch 

The conceptual approach for David Branch is to remove the existing dam and impoundment at 
the upstream end and reestablish the channel through Reach 1A. The piping that has been 
installed to divert base flow into the downstream larger pond will be disconnected and removed 
so that the elimination of the diversion and the removal of the upstream impoundment will restore 
natural flow regimes to the downstream reaches. Through Reach 1B the channel will be raised 
and stabilized with installation of structural sills and channel bed reconstruction to address 
headcutting and degradation. The pipe crossing between Reach 1B and 1C will be replaced with 
a properly sized pipe crossing that maintains sediment and hydraulic transport. Reach 1C will be 
reconstructed in order to raise the channel and reconnect it to the valley floodplain, expanding 
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the existing wetland footprint. Densely spaced, mature transplants will be installed along the banks 
of Reach 1C to provide shade for the proposed channel bed and reduce the likelihood of 
vegetative grow-in. 

Redmond Branch 

The conceptual approach for Redmond Branch is enhancement of Reach 1A and priority 1 
restoration for the short downstream section (Reach 1B) where it emerges from a culvert and seeks 
confluence with Sitton Creek.  Through Reach 1B, the channel will be raised and stabilized along 
a new course in a step-pool configuration on a 4% slope to its new confluence with Sitton Creek. 
Restoration credit is being sought for Reach 1B, which represents an addition to the concept 
discussed at the IRT Post-Contract Site Visit. No stability or functional assessments were performed 
due to the reach being nonexistent. Construction activities will result in functional uplift from 
Nonexistent to Optimal. 

7.2.2 Stream Component Design 

The stream component design involves establishing the proposed channel dimensions, laying out 
the channel alignment, and establishing the channel profile. The proposed channel dimensions 
are established initially through hydraulic geometry relationships of the stream bed-width and 
maximum riffle depth. Traditional natural channel design methods place the greatest emphasis 
on cross sectional area, width-depth ratio and bankfull discharge as the basis for design. Although 
these are important in the design process, they represent composite or derived values and are 
therefore more difficult to determine with necessary precision than the more simple and direct 
metrics of bed-width and max-depth. Additionally, bed-width and max-depth are more sensitive 
to the particular attributes of the local watershed and geology. 

Four hydraulic geometry relationships have been developed and are included in Section 3 of the 
design calculations in Appendix E. Four curves are plotted on each of these graphs. The regional 
curve is plotted as a reference for the slope and position of published data. The dashed local 
curve is plotted to represent the data collected in the local and surrounding watersheds. The red 
design lines are adjusted off the local curve to reflect morphological target of the B-type stream. 

Based on the initial selections of the design bed-width and max-depth, the remaining key channel 
dimensions and dimensionless ratios are calculated in Section 5 of Appendix E. These calculations 
are performed for specific locations within the project so that direct comparisons can be made 
to existing channel features that can provide confirmation of the appropriateness of the proposed 
configuration. Section 6 (Appendix E) then provides the calculations of design dimension for each 
stream reach based on the section design. 

The design alignment is based partly on the results obtained from the section design but primarily 
on the topography of the site. The valley position, the nature of the cross slope of the valley, 
existing mature vegetation, and constraints and obstructions all play a determining factor in the 
plan form configuration. Although stream type, typical belt-width, meander ratios, and pool 
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spacing are all important elements of the design alignment, ultimately it is the landscape form 
that is the primary influence on how and where the stream should run. 

In the final step in the stream component design, the overall profile is established to set the 
proposed bankfull elevation to match the target elevations identified in the conceptual design. 
The target elevations may include abandoned floodplains, existing terraces, existing bankfull 
features, buried ‘A’ horizons, exposed tree bases, or proposed floodplain surfaces. Refinement of 
the overall profile to include riffle-pool or step-pool bedform features is accomplished in the design 
validation phase. 

7.2.3 Stream Design Validation 

Hydrologic and Hydraulic Analysis 

The proposed channel sections were evaluated for their ability to convey the bankfull flows and 
the flood flows of the watershed by performing a hydraulic analysis. Flood flow hydrology was 
based on USGS Regional Regression equations for the Blue Ridge-Piedmont hydrologic area. 
Bankfull discharge was based on the NRCS revised regional curves for the North Carolina Mountain 
hydrologic area. The hydraulic analysis consisted of first modeling the existing conditions with the 
HEC-RAS water surface profile model.  Cross sections were taken through the channel and the 
adjacent valley at representative locations throughout the project reach.  Existing hydraulic 
conditions were evaluated, and the model calibrated based on available site data. (Appendix E, 
Section 8.0). 

The ability to accurately verify bankfull discharge within the site is limited by the degraded channel 
conditions and the lack of clear bankfull indicators. On a coarse scale, the existing HEC-RAS model 
does indicate bankfull water surface elevations within the channel banks where the channel is 
incised and above inner berm features where present. Additional bankfull verification is provided 
through the hydraulic geometry curves assembled from locations on site, immediately adjacent 
to the site, within the watershed and the neighboring watersheds. 

Proposed conditions were analyzed by revising the existing sections based on the proposed 
channel geometry and by revising the model to reflect proposed pattern conditions and 
anticipated future roughness coefficients (Appendix E, Section 8.1).  Comparison of the existing 
and proposed HEC-RAS models provided assistance in the analysis of the sediment transport, 
bankfull flow capacity and confirmation that there will be no hydraulic trespass onto adjacent 
properties (Appendix E, Section 8.2).   

Sediment Transport Analysis (Competence) 

Data collection for sediment competence analyses included bar and bulk samples on the primary 
streams. For Seniard Creek and Sitton Creek the D50 ranges between 10mm and 30mm and the 
D84 ranges between 33mm and 100mm. The bed material values are reported in Appendix E, 
Section 4 and in Table 7 above.  Additionally, a sediment regime inventory was conducted and 
the results are summarized with a qualitative judgement of the sediment load and potential 
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sediment mobility (Appendix E, Section 4). Observations indicate a moderate sediment load with 
moderate-low mobility on both Seniard Creek and Sitton Creek. Based on this assessment the 
design particle sizes and dimensionless shear parameters were selected for the shear stress 
calculations. The results of the shear stress calculations are then adjusted to account for the 
sediment load regime so that low sediment load streams are designed with an upper mobility 
threshold and higher load streams are designed with an appropriate mobility range. The results of 
this analysis are summarized in Appendix E, Section 7. 

Sediment Transport Analysis (Capacity) 

In order to assist in evaluating the sediment capacity, a set of consecutive pit traps were installed 
in the stream bed at the upstream end of each of the main streams. Samples were collected from 
the pit traps following rainfall events. These samples were sieved and weighed, and the results 
were used to estimate the unit bedload for each flow event.  

A flow duration hydrograph was constructed to simulate the sampling events in order to model 
sediment transport using the quasi-unsteady flow routine in HEC-RAS. The Meyer-Peter Müller 
(corrected by Wong) sediment transport function was selected as it most closely predicted the pit 
trap samples. The selected function was then calibrated in the existing conditions model to 
estimate reach supply. The Meyer-Peter Müller (corrected by Wong) sediment transport function 
predicted a unit supply of 0.27 ton/day/ft and 0.35 ton/day/ft for Seniard Creek and Sitton Creek, 
respectively. 

Three quasi-unsteady simulations were run in HEC-RAS to evaluate the sediment transport 
capacity. The modeling consisted of using HEC-HMS to produce a discharge hydrograph to 
simulate a 24-hour storm for the bankfull, 2-year, and 10-year discharge on a 0.25-hour 
computational increment cycle. The proposed models were evaluated for their capacity to route 
the estimated sediment supplies by assessing changes in channel bed elevation and cumulative 
sediment output. The modeling results are tabulated in Appendix E, Section 9. 

Design Refinement 

The findings of the design validation procedures are used to adjust and refine the design of the 
various stream components. The sediment capacity analysis is used to identify potential 
deficiencies in the macro stream profile or stream cross sectional configuration. The analysis 
indicated multiple locations where capacity in the proposed condition exceeded the estimated 
sediment supply. In these locations, excess capacity in the proposed channel is down-regulated 
by the installation of brush enhanced riffle features to increase channel roughness.  

The sediment competence analysis is used to establish and evaluate the design riffle slopes. These 
riffle slopes are then applied to the detailed bed form profile. Where significant incongruencies 
occur between design riffle slope and overall slope, attempts are first made to resolve them with 
adjustments to the channel profile. Occasionally, some incompatibilities in the profile design must 
be resolved with the design of a threshold transition reach. The overall slope of Seniard Creek – 
Reach 1A exceeds that which the available bed material can support, so a transition reach and 
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boulder brush run structure is proposed in this location. Section 10 of Appendix E provides a 
summary of the transition reach calculations.  

Finally, the channel bed material is designed to be consistent with results of the above design 
validation. It is anticipated that bed material in sufficient caliber and volume will be available 
onsite to construct all stream reaches without imported stone. The proposed bed material mixes 
are tabulated in Section 11 of Appendix E. 

7.2.4 Wetland Design Overview 

Although the project objectives do not include accounting for mitigation credits for wetland 
restoration, enhancement or preservation, these components are included in the design in order 
to maximize potential functional lift of the site. The wetland design approach is composed of two 
parts; conceptual design and wetland component design. The conceptual design consists of 
developing a conceptual framework for the restoration efforts. The wetland component design 
establishes the topographic alterations and configuration required to carry out the conceptual 
design. 

Development of the conceptual framework begins with a determination of where restoration or 
enhancement efforts are warranted. Where restoration activities are proposed, it is then necessary 
to discern between re-establishment and rehabilitation; with re-establishment consisting of areas 
that contain hydric soils but that are not presently considered jurisdictional wetlands and 
rehabilitation consisting of areas of degraded jurisdictional wetlands. Table 15 provides a listing of 
the restoration approach for each wetland area and is followed by a narrative of the conceptual 
framework. 
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TABLE 15 WETLAND RESTORATION APPROACH 

Wetland Restoration Approach 
Wetland 
Area ID 

Location 
Restoration 
Approach 

Restoration Type Rationale 

W01 Redmond 
Branch 

Preservation N/A 
Only supplemental plantings 
required. 

W02 

Redmond 
and UT 

Redmond 
Branch 

Preservation N/A 
Only supplemental plantings 
required. 

W03 
Whitaker 
Branch 

Preservation N/A 
Only supplemental plantings 
required. 

W04 
David 

Branch 
(1A) 

Restoration 
and 

Preservation 
Rehabilitation 

Portion of wetland area subject 
to permanent impoundment.  

W05 
David 

Branch (1B) 
Enhancement N/A 

Hydrology can be improved by 
removal of upstream diversion; 
supplemental plantings required. 

W06 
and 
W07 

David 
Branch 

(1C) 
Restoration 

Rehabilitation / 
Re-establishment 

Hydrology can be improved by 
raising stream; wetland area can 
be expanded by lowering higher 
ground between W06 and W07. 

W08 
and 

Sitton 
valley 

bottom 

Sitton 
Creek 

Restoration 
Rehabilitation / 

Re-establishment 

W08 can be converted from a 
ditch to a wetland connected to 
the valley bottom; Hydrology of 
the valley bottom can be 
restored by raising Sittton Creek. 

W09 
Seniard 
Creek 

Enhancement N/A 

Supplemental plantings required; 
wetland area can be expanded 
with excavation of adjacent 
overburden. 

The conceptual approach for Areas W01, W02, and W03 is preservation. These wetlands present 
functional and stable characteristics. Supplemental plantings will be installed in these areas, with 
the target community being Headwater Forest (NCWAM) (NCWFAT 2016). 
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The conceptual approach for Area W04 is to lower the existing earthen dam to eliminate the 
impoundment of a permanent pool but retain sufficient grade to maximize potential wetland 
hydrology. Upstream of the impounded area the existing wetland hydrology will be maintained 
and supplemental plantings will be installed.  The target community for this area is also Headwater 
Forest (NCWAM) (NCWFAT 2016). 

The conceptual approach for Area W05 is to improve base flow and restore the natural hydrologic 
regime by elimination of the upstream diversions and impoundments. Supplemental plantings will 
be installed in this area, with the target community being Headwater Forest (NCWAM) (NCWFAT 
2016).  

The conceptual approach for Areas W06 and W07 is to improve hydrology by raising and 
reconstructing David Brach between these two areas. Additionally, the area that separates these 
two wetlands is a slightly higher ridge which will be graded down to form a more natural valley 
and topographically connect these areas into one stream/wetland complex.  Supplemental 
plantings will be installed in this area, with the target community being Headwater Forest 
(NCWAM) (NCWFAT 2016).  

The conceptual approach for Area W08 and the Sitton Creek valley bottom is to restore hydrology 
by raising and relocating Sitton Creek to low of the valley. Area W08 is an existing ditch that was 
excavated to further drain the valley which will also be raised to be topographically connected 
to the valley bottom. Hydric soils were identified throughout the majority of the Sitton Creek valley 
floor which are currently disconnected from Sitton Creek. Reconstruction of Sitton Creek in the 
valley bottom and surface grading will be designed to intersect with and expose the buried hydric 
soils. This reestablishment will offset the permanent impacts tabulated in Table 16. The target 
community being Headwater Forest (NCWAM) (NCWFAT 2016). 

The conceptual approach for Area W09 is to expand the wetland footprint by excavating 
overburden in the area immediately adjacent to W09. Supplemental plantings will be installed in 
this area, with the target community being Headwater Forest (NCWAM) (NCWFAT 2016). 

The conceptual approach for the proposed pond outfall is to route the pond’s discharge through 
pockets of placed hydric soils located in the abandoned channel footprint. The pond discharges 
near constant baseflow which routes directly into existing Sitton Creek. The concept proposes a 
small channel and brush run structures connecting four pockets which will be filled with hydric soils 
excavated incidental to the construction of proposed Sitton Creek. This feature is solely intended 
to provide habitat diversity. The shape of the wetland pockets will include scalloped edges to 
increase fringe interface area and coarse woody debris will be placed to add roughness and an 
energy source.  

7.2.5 Wetland Component Design 

The wetland component design consists of developing an approach to restore wetland hydrology 
and establishing the proposed wetland design surface. The proposed plan has been developed 
to address the deficiencies in wetland hydrology (Appendix B). The plan was developed in 
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conjunction with an analysis of the soils mapping. The main elements of the plan provide for 
realignment of Sitton Creek into the valley low, raising of the existing ditch, and regrading of valley 
topography. The proposed configuration of Sitton Creek will provide a proper bankfull depth 
which will allow for more frequent overbank flooding, thus establishing a reconnection of 
hydrology. The proposed grading plan is designed to intersect and expose hydric soils that were 
identified and mapped in the soils investigation. 

Mitigation guidance for common mountain soil series suggests a hydroperiod for the Toxaway soil 
(Cumulic Humaquepts) or Hemphill (Fluventic Humudepts) of 10-16 percent, during which the 
water table is within 12 inches of the surface. Within the upper reaches of the soil unit, a 9 – 12 
percent hydroperiod may be expected.   

The proposed removal of overburden and the regrading of the hydric soil area is estimated to 
result in approximately 1,000 CY of material. The depth of overburden removal is approximately 4 
to 8 inches throughout the majority of the reach.  

7.2.6 Impacts to Existing Wetlands 

In some cases, grading operations will result in temporary or permanent impacts to jurisdictional 
wetlands. To mitigate against the impacts, where appropriate, the stream design is intended to 
improve hydrologic access to the reach’s floodplain. This will be accomplished with grading that 
will enhance and expand these existing wetlands or restore dysfunctional hydric soils to conditions 
supportive of wetlands. Locations of wetland rehabilitation and re-establishment are outlined in 
Table 15. Construction methods shall be tailored to minimize and avoid impacts by implementing 
direct access routes, the use of natural materials, and avoiding land disturbance whenever 
possible. 

Table 16 shows the impacted acreage for each wetland as well as outlining the type of each 
impact. 
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TABLE 16 WETLAND IMPACTS 

Wetland Impacts 

Wetland 
Area ID 

Location Classification 
Existing 

Acreage 
Type of 
Activity 

Temporary 
(T)  
or 

Permanent 
(P) 

Impacted 
Acreage 

Acreage 
of Tree 

Removal 

W01 
Redmond 

Branch 
Riparian 0.103 ac 

None T - - 
None P - - 

W02 

Redmond 
and UT 

Redmond 
Branch 

Riparian 0.217 ac 
None T - - 

None P - - 

W03 
Whitaker 
Branch 

Riparian 0.108 ac 
None T - - 
None P - - 

W04 
David 

Branch 
(1A, 1B) 

Riparian 0.101 ac 

Floodplain 
Grading 

T 0.051 ac 0.019 ac 

Channel 
Construction 

P 0.009 ac 0.009 ac 

W05 
David 

Branch 
(1B) 

Riparian 0.052 ac 

Floodplain 
Grading 

T 0.020 ac 0.008 ac 

Channel 
Construction 

P 0.015 ac 0.000 ac 

W06 
David 

Branch 
(1C) 

Riparian 0.058 ac 

Floodplain 
Grading 

T 0.058 ac 0.045 ac 

Channel 
Construction 

P 0.000 ac 0.000 ac 

W07 
David 

Branch 
(1C) 

Riparian 0.125 ac 

Floodplain 
Grading 

T 0.073 ac 0.000 ac 

Channel 
Construction 

P 0.011 ac 0.000 ac 

W08 
Sitton 
Creek 

Riparian 0.021 ac 

Floodplain 
Grading 

T 0.017 ac 0.000 ac 

Channel 
Construction 

P 0.004 ac 0.000 ac 

W09 
Seniard 
Creek 
(1B) 

Riparian 0.038 ac 
Floodplain 
Grading 

T 0.038 ac 0.038 ac 

None P 0.000 ac 0.000 ac 

Totals - - 0.823 ac - 
T 0.257 ac 

0.119 ac 
P 0.039 ac 
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Permanently impacted wetland acreage totals 0.039 ac. An area of hydrologically abandoned 
hydric soils totaling approximately 1.29 acres shall be rehydrated along the Sitton Creek corridor 
which will serve to offset the permanent impacts. A Pre-Construction Notification and 401/404 
submittal that includes this information will be submitted to the IRT with the Final Mitigation Plan. 

7.2.7 Implementation Methods 

Stream Restoration 

An exploratory effort will be completed in proximity to the proposed channel work to access and 
harvest suitable bed material for installation in the proposed channel bed. Where the quantity of 
existing bed material is insufficient it will be supplemented with off-site material of appropriate size. 

In some locations, topographic, profile, and lateral constraints as well as a preference to utilize 
existing stable channel features prevent Priority I restoration and it will be necessary to construct 
a bankfull bench. Along these reaches, topsoil will be removed prior to excavation and stockpiled. 
After completion of grading operations, topsoil will be redistributed across the floodplain bench 
to facilitate vegetation success.  

Brush run structures will be used to provide vertical stability to the channel, assist in maintaining 
riffle, run and pool features and to provide increase stream bed habitat diversity. Run structures 
will generally be placed at the tail-of-riffle location to support the upstream riffle grade. Brush runs 
are constructed without synthetic materials (filter fabric) and function as an analog to debris jams 
frequently observed in natural systems. Depending on the overall channel slope and size, a 
varying combination of logs, brush, boulders, cobbles, gravels and soil shall be utilized in the 
construction of these bed features. Brush runs serve to increase the longitudinal distance over 
which the vertical drop that occurs at the tail-of-riffle location is managed, add channel bed 
roughness to the steeper run facet, increase woody debris incorporation and encourage 
hyporheic exchange. Brush toe structures will be installed on the outside of certain meander 
bends to provide bank stability, increase bank roughness, and provide aquatic habitat. Trees with 
diameters in the range of 12” to 24” will be harvested from the site or nearby property for use as 
in-stream structures. Small diameter (less than 6”) woody plants suitable for transplanting will be 
harvested on-site where available. 

Earthwork activities will include excavation of the proposed channels, partial or complete 
backfilling of existing channels and removal of existing spoil piles. Grading work is designed to 
restore or mimic natural contours. 

Wetland Rehabilitation and Re-establishment  

Re-establishment of the wetlands, where proposed, will involve the removal of any overburden 
material to expose the underlying buried hydric soils. Wetland hydrology will be restored by raising 
the stream bed elevations. Additional grading activities may include harvesting usable topsoil 
material for re-use on portions of the re-graded floodplain, removal of spoil piles, and grading off-
channel depressional features to provide for additional retention of surface water and increased 
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habitat diversity. Rehabilitation of existing wetlands, where proposed, will primarily involve 
stabilizing wetland hydrology and replanting. All Re-establishment areas will be ripped to remove 
effects of past compaction and planted with native wetland vegetation. Invasive species will be 
removed and a riparian wetland vegetation community with be established. 

Planting Plan 

The final stage of construction will consist of seeding and planting within the conservation 
easement to establish native forest and herbaceous communities. The riparian buffer along 
stream restoration reaches will be planted with native vegetation selected to create a Headwater 
Forest community throughout the Site. The planting plan figures and the species list are shown in 
the construction plans (Appendix B, sheets P1-P2). The riparian buffer area (approximately 11.8 
acres) will be planted with bare root seedlings at a density of 680 stems per acre on an 
approximate spacing of 8 feet. Additionally, stream banks will be planted with live stakes 
according to the details and species list in the construction plan (Appendix B, Sheet P1).  

Areas within the easement that contain fescue will be addressed using both mechanical and 
chemical control methods. Fescue containing areas that fall directly adjacent to or are contained 
within the limits of disturbance for channel or floodplain grading will be mechanically controlled, 
e.g. grubbed out, during the grading work. Areas containing fescue that will not be subject to 
grading will be chemically controlled via recurrent spot treatments prior to, during, and following 
construction, and will cease prior to revegetation of the site via woody bare roots. Following the 
site planting, the need for continued fescue control will be reevaluated. It is our opinion that the 
combination of mechanical and chemical control along with incidental shade from revegetation 
will be sufficient to eliminate fescue populations onsite.  

The planted buffer will extend a minimum of 30 feet past either side of the stream top of bank, 
except in locations where existing structures, right-of-way or utilities prevent the full width from 
being established. While this project is not seeking buffer credits, the proposed design results in 
approximately 8% of the total stream side buffer width being less than 30 feet. Locations where 
buffer widths are less than 30 feet are included on Figure 5. To offset the reduction in credits where 
buffer widths are less than 30 feet, additional credit will be sought where planted buffer widths 
exceed 30 feet. 
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7.3 RISK EVALUATION 

Although a formal risk assessment has not been conducted as a part of this project, the assessment 
and design process is structured to identify areas of concern and potential risk to the project 
success or liabilities that may develop in association with the project. These identified concerns 
are listed in Table 17 below along with a subjective risk assessment (Low, Moderate, High) and 
potential courses of action that could remedy or mitigate the issue. 

TABLE 17 RISK EVALUATION 
Risk Evaluation 

Identified Concern Risk Level Potential Remedy 
Watershed buildout Low None 
Groundwater hydrologic 
trespass Low Grading plan designed to minimize occurrence of 

hydrologic trespass. 
Invasive or unwanted 
species colonization Moderate Treat any emergences of invasive or unwanted 

species during the monitoring period.  

Stability of Constructed 
Channel Low 

Stream design configured to minimize risk of 
instabilities. Conduct morphological observations 
throughout monitoring period. Adhere to the 
conservation easement boundary. 

Survival of Planted 
Vegetation Moderate 

Conduct observations on plant survival and 
growth during monitoring period. Replant and 
adjust plant species as needed. 

Beaver encroachment Low 
Remove any structures created by beavers during 
the monitoring period. Seek other removal options 
if beavers become established. 

Road and Utility 
Maintenance Moderate Adaptive management 
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8.0 CREDIT YIELD 

8.1 DETERMINATION OF CREDITS 

Mitigation credits presented in Table 18A are projections based upon site design and placed into 
the category of Stream Mitigation Units (SMUs). Credits have been calculated with regard to 
restoration level, mitigation ratio, and buffer width. Adjustments to credits due to buffer width were 
calculated using the Wilmington District Stream Buffer Credit Calculator tool from the USACE, 
version dated 1/19/2018. This process compares the ideal buffer area and actual buffer area for 
the proposed designed stream. The ideal buffer area is the maximum area measured from the 
top of bank along the designed stream. The actual buffer area is the area measured along the 
top of bank of the designed stream that falls within the conservation easement and is creditable. 
All areas were obtained from a GIS analysis and the calculations are presented in Table 18B. 

When the project is constructed, An As-Built report will be produced detailing the finished 
project.  The As-Built report will not re-calculate Mitigation Credits, but may be used as part of an 
addendum to petition a change in Project Credits.   
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TABLE 18A PROJECT ASSETS 

Stream Mitigation Components 

Component 
(Reach ID) 

Existing 
Footage 

(ft) 

Mitigatio
n Plan 

Footage 
(ft) 

Credit-
able 

Footage 
(ft) 

Mitigation 
Category 

Restor-
ation 
Level 

 
Priority 
Level 

Miti-
gation 
Ratio 
(X:1) 

Mitiga-
tion 

Credits 
Comments 

Seniard Creek 1A 404 396 376 Cold R II 1:1 376 
Less 20’ for outlet 

protection  

Seniard Creek 1B 1272 1274 1213 Cold R I 1:1 1213 Less 61’ for crossing, 
outlet protection 

Seniard Creek 2 422 176 176 Cold R I 1:1 176  

Sitton Creek 1 1105 1236  1095 Cold R I 1:1 1095 Less 141’ for crossing, 
easement breaks   

Lee Branch  129 226 212 Cold R II 1:1 212 
Less 14’ for out of 

easement and 
confluence  

David Branch 1A 132 132 132 Cold P N/A 10:1 13   
David Branch 1B 224 335 296 Cold R I & II 1:1 296 Less 39’ for crossing  
David Branch 1C 165 273 226 Cold R I 1:1 226 Less 47’ for easement   

Whitaker Branch 426 426 416 Cold EII N/A 8:1 52 Less 10’ for out of 
easement  

Redmond Branch 
1A 1066 1054 1046 Cold EII N/A 7:1 149 Less 8’ for out of 

easement  
Redmond Branch 

1B 40 94 76 Cold R I 1:1 76 Less 18’ for outlet and 
confluence 

Mitigation Category Summation 

Restoration Level Stream (linear feet) 
Riparian Wetlands (ac) Non-Riparian 

Wetlands (ac) Credited Buffer (sqft) 
Riverine Non-Riverine 

Restoration 3671 N/A N/A N/A N/A 
Re-establishment N/A N/A N/A N/A N/A 

Rehabilitation N/A N/A N/A N/A N/A 
Enhancement N/A N/A N/A N/A N/A 
Enhancement I N/A N/A N/A N/A N/A 
Enhancement II 1462 N/A N/A N/A N/A 

Creation N/A N/A N/A N/A N/A 
Preservation 132 N/A N/A N/A N/A 

High Quality (Pres) N/A N/A N/A N/A N/A 

Stream Credits 

Total Baseline Credit 3887.33 

Credit Loss in Required Buffer -441.36 

Credit Gain for Additional Buffer 202.68 

Net Change in Credit from Buffers -238.68 

Total Project Credits 3648.65 

Overall Asset Summary 

Stream (SMUs) Riparian Wetland 
(WMUs) Non-Riparian Wetland (WMUs) Buffer 

3648.65 0.0 0.0 N/A 
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TABLE 18B BUFFER CREDIT ADJUSTMENT 

Buffer Width Zone (feet from Ordinary High Water Mark) 

Buffer Zone < 15 Feet >15 Feet to 20 feet >20 Feet to 25 feet 
>25 Feet 
to 30 feet 

 
 

Max Possible Buffer (SQ FT) 157950.9 52650.3 52650.3 52650.3  

Ideal Buffer (SQ FT) 166023.16 56840.02 56931.3 57314.25  

Actual Buffer (SQ FT) 155308.09 49406.41 47410.19 45841.14  

Zone Multiplier 50% 20% 15% 15%  

Buffer Credit Equivalent 1943.66 777.47 583.1 583.1  

% of Ideal Buffer 94.0% 87.0% 83.0% 80.0%  

Credit Adjustment -125.44 -101.68 -97.52 -116.72  

Buffer Zone >30 Feet to 50 
feet > 50 Feet to 75 feet >75 Feet to 100 

feet 
>100 Feet 
to 125 feet 

>125Feet 
to 150 feet 

Max Possible Buffer (SQ FT) 210601.2 263251.5 263251.5 263251.5 263251.5 

Ideal Buffer (SQ FT) 228056.39 284697.99 287067.2 283209.29 278101.14 

Actual Buffer (SQ FT) 109226.28 24906 10706.61 3716.03 170.76 

Zone Multiplier 9% 7% 6% 5% 3% 

Buffer Credit Equivalent 349.86 272.11 233.24 194.37 116.62 

% of Ideal Buffer 48.0% 9.0% 4.0% 1.0% 0.0% 

Credit Adjustment 167.56 23.8 8.7 2.55 0.07 

Credit Totals 

Total Baseline Credit Credit Loss in Required 
Buffer 

Credit Gain for 
Additional Buffer 

Net Change in Credit 
from Buffers Total Credits 

3887.33 -441.36 202.68 -238.68 3648.65 
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9.0 PERFORMANCE STANDARDS 

The stream and wetland performance standards will conform with the performance criteria 
provided in the DMS Stream and Wetland Mitigation Plan Template and Guidance (June  2017), 
the Annual Monitoring Template (June 2017), and the Closeout Report Template (v2.2 January 
2016). The restoration and enhancement components are assigned specific performance 
standards for geomorphology, hydrology, and vegetation. Performance criteria is proposed to be 
evaluated throughout the seven-year monitoring period. Table 19 provides a list of the 
performance standards associated with each project objective along with a description of the 
monitoring approach. 

TABLE 19 PERFORMANCE STANDARDS 

Performance Standards 
Objective Performance Standard Monitoring Approach 

Construct stream channels that 
will maintain proper dimension, 
pattern and profile. 

 Riffle section W/D ratios should 
remain within the range of the 
appropriate stream type.  

 BHR should not exceed 1.2. BHR 
should not change more than 10% 
in any given monitoring interval. 
Changes that do occur should 
indicate a trend toward stability.  

 Entrenchment Ratios should be ≥ 
2.2 for C/E channels and ≥ 1.4 for B 
Channels. 

 Document nearly continuous 
surface flow. 

Survey of select cross 
sections and visual 
assessment. 
 
Continuous stage 
recorders for base 
flow. 

Construct streams with proper 
bankfull to floodplain 
relationship. 

Four bankfull events or greater, in 
separate years, will be documented 
during the monitoring period. 

Crest gauges, 
continuous stage 
recorders, and debris 
lines. 

Construct streams that provide 
naturally stable dimensions and 
stabilize constructed banks with 
appropriate bioengineering. 

Channel banks should generally 
remain stable. Where bank migration 
does occur, it should not exceed 10% 
of the previous monitored bankfull 
width and 20% of the original design 
bankfull width. 

Visual assessment and 
bank pin monitoring as 
necessary. 
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Performance Standards 
Objective Performance Standard Monitoring Approach 

Construct streams that maintain 
an appropriate sediment 
transport balance with the 
sediment that is supplied by the 
watershed so that the overall 
stream profile neither aggrades 
nor degrades over time. 

Profile adjustments should not 
indicate significant aggradation or 
degradation. BHR requirements as 
stated above. 

Resurvey of longitudinal 
profile if visual 
assessment indicates 
potential instability. 

Create and improve stream 
bedform diversity by 
constructing pools of varied 
depths and riffles of varied 
slopes. 

Profile should maintain a diversity of 
depths expressed in riffle/pool forms. Visual assessment 

Construct stable riffles that 
provide an improved diversity of 
bed material clast and a 
reduction in fines relative to 
existing conditions. 

Substrate material should progress 
towards or maintain coarser material 
in riffles and runs with finer material 
present in pools and glides. 

Pebble count 
measurements at 
surveyed cross sections 

Construct in-stream habitat 
features from native material to 
provide a diversity of habitats. 

In-stream habitat structures should 
remain intact and functional. Visual assessment 

Provide improved fish passage 
through previous upstream 
impediments. 

No standards have been set, but 
results should present trends in 
increased fish passage. 

Electrofishing surveys 

Provide a buffer from agricultural 
activities and row crops. 

Record conservation easement prior 
to implementation. 

Conservation Easement 
Compliance 

Plant native climax tree species 
and understory species in the 
riparian zone. 

At project initiation, a minimum of 
680 stems/ac are to be planted. 
Minimum of 320 stems/ac present at 
MY-3. Minimum of 260 stems/ac 
present, measuring 6ft at MY-5. 
Minimum of 210 stems/ac present, 
measuring 8ft at MY-7. 

Vegetation plots 

Reconstruct stream channels 
that are properly connected to 
the riparian areas. 

Bankfull elevations and profile should 
be consistent with valley grade. Visual assessment 
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Performance Standards 
Objective Performance Standard Monitoring Approach 

Re-grade topography to 
eliminate ditches and drainage 
features. 

Floodplain topography should no 
longer contain lateral ditches or 
drainage features. 

Visual assessment 

Plant native wetland tree and 
shrub species. 

At project initiation, a minimum of 
680 stems/ac shall be planted. 
Minimum of 320 stems/ac present at 
MY-3. Minimum of 260 stems/ac 
present at MY-5. Minimum of 210 
stems/ac present at MY-7. 

Vegetation plots 

Establish a conservation 
easement that provides a 
minimum buffer from future 
activities in the adjacent 
watershed. 

Record conservation easement prior 
to implementation. 

Conservation Easement 
Compliance 
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10.0 MONITORING PLAN 

Monitoring data will be reported using the NCDMS monitoring template. The monitoring report 
shall provide a project data chronology that will facilitate an understanding of project status and 
trends, will provide population of NCDMS databases for analysis, research purposes, and will assist 
in decision making regarding project close-out. 

TABLE 20 MONITORING PLAN COMPONENTS 

Monitoring Plan Components 
Parameter Method Quantity Frequency Notes 

Dimension 

Riffle Cross 
Sections 

Seniard Reach 1 (1) 
Seniard Reach 2 (1) 
Sitton Reach 1 (1) 
Lee  Reach 1(1) 

David Reach 1 (1) 
Whitaker Reach 1 (1) 

Redmond Reach 1 (1) 

Years 1, 2, 
3, 5, & 7  

Measured dimensions will be 
compared to reference 
dimensions to calculate bed-
width index and max-depth 
index. 

Pool Cross 
Sections 

Seniard Reach 1 (2) 
Sitton Reach 1 (1) 
Lee  Reach 1(1) 

David Reach 1 (1) 
Whitaker Reach 1 (1) 

Redmond Reach 1 (1) 

Years 1, 2, 
3, 5, & 7  

Measured dimensions will be 
compared to reference 
dimensions to calculate bed-
width index and max-depth 
index. 

Pattern Visual 
Inspection None Bi-annual Bank pins will be installed 

only in areas of concern. 

Profile Visual 
Inspection None Bi-annual 

Additional profile 
measurements may be 
required if problems are 
identified during the 
monitoring period. 

Substrate Pebble 
Counts 7 Years 1, 2, 

3, 5, & 7 
 

Surface 
Water 
Hydrology 

Continuous 
Stage 
Recorder 
 
Crest Gauge 

5 
 
 
 
2 

Semi-
annual 

The device will be inspected 
on a semi-annual basis to 
document the occurrence 
of bankfull events on the 
project. 
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Monitoring Plan Components 
Parameter Method Quantity Frequency Notes 

Groundwater 
Hydrology 

Groundwater 
Gauge 2 Annual 

Data will be downloaded on 
a monthly basis during the 
growing season. 

Vegetation Vegetation 
Plots 10 Annual Vegetation monitoring will 

follow CVS protocol. 

Fish Passage Electrofishing 
surveys 1 Annual 

Measurements and sampling 
methods will follow 
recommendations in the 
Standard Methods for 
Sampling North American 
Freshwater Fishes, 2009 and 
Fisheries Techniques 3rd Ed, 
2012. 

Exotic and 
Nuisance 
Vegetation 

Visual N/A  
Semi-
annual 

Approximate locations of 
exotic and nuisance 
vegetation and the 
occurrence of beaver dams 
will be mapped. 

Project 
Boundary Visual N/A  

Semi-
annual 

Locations of vegetation 
damage, boundary 
encroachments, etc. will be 
mapped. 
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11.0 MANAGEMENT PLAN 

11.1 ADAPTIVE MANAGEMENT PLAN 

In the event the mitigation site or specific component of the mitigation site fails to achieve the 
necessary performance standards as specified in the mitigation plan, the sponsor shall notify the 
members of the IRT and work with the IRT to develop contingency plans and remedial actions.  

11.2 LONG-TERM MANAGEMENT PLAN 

The site will be transferred to the NCDEQ Stewardship Program (or 3rd party if approved). This party 
shall serve as conservation easement holder and long-term steward for the property and will 
conduct periodic inspection of the site to ensure that restrictions required in the conservation 
easement are upheld. Funding will be supplied by the responsible party on a yearly basis until such 
time an endowment is established. The NCDEQ Stewardship Program is developing an 
endowment system within the non-reverting, interest-bearing Conservation Lands Conservation 
Fund Account. The use of funds from the Endowment Account will be governed by North Carolina 
General Statue GS 113A-232(d)(3). Interest gained by the endowment fund may be used for the 
purpose of stewardship, monitoring, stewardship administration, and land transaction costs, if 
applicable. The Stewardship Program will periodically install signage as needed to identify 
boundary markings as needed. Any livestock or associated fencing or permanent crossings will be 
the responsibility the owner of the underlying fee to maintain. 
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Seniard Mitigation Site Photo Log 
Project Number: 172621103 

Photo 1. Seniard Creek facing upstream to existing perched culvert @ Sta 
100+00 Reach 1A     01-25-18 

Photo 2. Seniard Creek facing downstream @ Sta 102+20 Reach 1A   01-25-18 



Seniard Mitigation Site Photo Log  
Project Number: 172621103 

 

 

 
Photo 3. Seniard Creek facing downstream @ Sta 104+50 Reach 1B  01-25-18 

 

 
Photo 4. Seniard Creek looking downstream @ Sta 109+30 Reach 1B  01-25-18 

 



Seniard Mitigation Site Photo Log  
Project Number: 172621103 

 

 

 
Photo 5. Seniard Creek looking upstream @ Sta 115+50 Reach 1B      01-25-18 

 

 
Photo 6. Seniard Creek looking upstream @ Sta 118+10 Reach 2        01-25-18 



Seniard Mitigation Site Photo Log  
Project Number: 172621103 

 

 

 
Photo 7. Seniard Creek looking downstream @ Sta 188+80 Reach 2  01-25-18 

 

 
Photo 8. Seniard Creek looking downstream @ Sta 121+30 Reach 2  01-25-18 



Seniard Mitigation Site Photo Log  
Project Number: 172621103 

 

 

 
Photo 9. Sitton Creek looking upstream @ Sta 201+00 Reach 1          01-25-18 

 

 
Photo 10. Sitton Creek looking downstream @ Sta 202+50 Reach 1  01-25-18 



Seniard Mitigation Site Photo Log  
Project Number: 172621103 

 

 

 
Photo 11. Sitton Creek looking downstream @ Sta 204+40 Reach 1    01-25-18 

 

 
Photo 12. Sitton Creek looking downstream @ Sta 207+50 Reach 1  01-25-18 



Seniard Mitigation Site Photo Log 
Project Number: 172621103 

Photo 13. Lee Branch looking upstream @ Sta 301+00 Reach 1 01-25-18

Photo 14. David Branch looking downstream @ Sta 401+40 Reach 1A 01-25-18 



Seniard Mitigation Site Photo Log 
Project Number: 172621103 

Photo 15. David Branch looking upstream @ Sta 402+10 Reach 1A  01-25-18 

Photo 16. David Branch looking downstream @ Sta 404+70 Reach 1A 01-25-18 



Seniard Mitigation Site Photo Log 
Project Number: 172621103 

Photo 17. Whitaker Branch looking upstream from lower end  01-25-18

Photo 18. Redmond Branch looking downstream from upper end    01-25-18 



Seniard Mitigation Site Photo Log 
Project Number: 172621103 

Photo 19. Redmond Branch looking upstream from lower end   01-25-18
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CONSTRUCTION SEQUENCE  THE CONTRACTOR SHALL FOLLOW THE SEQUENCE OF CONSTRUCTION IN  CONTRACTOR SHALL FOLLOW THE SEQUENCE OF CONSTRUCTION IN CONTRACTOR SHALL FOLLOW THE SEQUENCE OF CONSTRUCTION IN  SHALL FOLLOW THE SEQUENCE OF CONSTRUCTION IN SHALL FOLLOW THE SEQUENCE OF CONSTRUCTION IN  FOLLOW THE SEQUENCE OF CONSTRUCTION IN FOLLOW THE SEQUENCE OF CONSTRUCTION IN  THE SEQUENCE OF CONSTRUCTION IN THE SEQUENCE OF CONSTRUCTION IN  SEQUENCE OF CONSTRUCTION IN SEQUENCE OF CONSTRUCTION IN  OF CONSTRUCTION IN OF CONSTRUCTION IN  CONSTRUCTION IN CONSTRUCTION IN  IN IN ACCORDANCE WITH THE PLANS AND AS DIRECTED BY THE ENGINEER. THE CONTRACTOR SHALL CONDUCT STREAM WORK, INCLUDING INSTALLATION  CONTRACTOR SHALL CONDUCT STREAM WORK, INCLUDING INSTALLATION CONTRACTOR SHALL CONDUCT STREAM WORK, INCLUDING INSTALLATION  SHALL CONDUCT STREAM WORK, INCLUDING INSTALLATION SHALL CONDUCT STREAM WORK, INCLUDING INSTALLATION  CONDUCT STREAM WORK, INCLUDING INSTALLATION CONDUCT STREAM WORK, INCLUDING INSTALLATION  STREAM WORK, INCLUDING INSTALLATION STREAM WORK, INCLUDING INSTALLATION  WORK, INCLUDING INSTALLATION WORK, INCLUDING INSTALLATION  INCLUDING INSTALLATION INCLUDING INSTALLATION  INSTALLATION INSTALLATION OF IN-STREAM STRUCTURES, GRADING, STABILIZATION MEASURES, AND  IN-STREAM STRUCTURES, GRADING, STABILIZATION MEASURES, AND IN-STREAM STRUCTURES, GRADING, STABILIZATION MEASURES, AND  STRUCTURES, GRADING, STABILIZATION MEASURES, AND STRUCTURES, GRADING, STABILIZATION MEASURES, AND  GRADING, STABILIZATION MEASURES, AND GRADING, STABILIZATION MEASURES, AND  STABILIZATION MEASURES, AND STABILIZATION MEASURES, AND  MEASURES, AND MEASURES, AND  AND AND SEEDING AND MULCHING, ON A SECTION OF STREAM THAT CAN BE  AND MULCHING, ON A SECTION OF STREAM THAT CAN BE AND MULCHING, ON A SECTION OF STREAM THAT CAN BE  MULCHING, ON A SECTION OF STREAM THAT CAN BE MULCHING, ON A SECTION OF STREAM THAT CAN BE  ON A SECTION OF STREAM THAT CAN BE ON A SECTION OF STREAM THAT CAN BE  A SECTION OF STREAM THAT CAN BE A SECTION OF STREAM THAT CAN BE  SECTION OF STREAM THAT CAN BE SECTION OF STREAM THAT CAN BE  OF STREAM THAT CAN BE OF STREAM THAT CAN BE  STREAM THAT CAN BE STREAM THAT CAN BE  THAT CAN BE THAT CAN BE  CAN BE CAN BE  BE BE ENTIRELY COMPLETED IN A SINGLE DAY.  1. THE CONTRACTOR SHALL IDENTIFY THE PROJECT BOUNDARY, LIMITS OF THE CONTRACTOR SHALL IDENTIFY THE PROJECT BOUNDARY, LIMITS OF  CONTRACTOR SHALL IDENTIFY THE PROJECT BOUNDARY, LIMITS OF CONTRACTOR SHALL IDENTIFY THE PROJECT BOUNDARY, LIMITS OF  SHALL IDENTIFY THE PROJECT BOUNDARY, LIMITS OF SHALL IDENTIFY THE PROJECT BOUNDARY, LIMITS OF  IDENTIFY THE PROJECT BOUNDARY, LIMITS OF IDENTIFY THE PROJECT BOUNDARY, LIMITS OF  THE PROJECT BOUNDARY, LIMITS OF THE PROJECT BOUNDARY, LIMITS OF  PROJECT BOUNDARY, LIMITS OF PROJECT BOUNDARY, LIMITS OF  BOUNDARY, LIMITS OF BOUNDARY, LIMITS OF  LIMITS OF LIMITS OF  OF OF DISTURBANCE, SENSITIVE AREAS, STAGING AREAS, AND CONSTRUCTION  SENSITIVE AREAS, STAGING AREAS, AND CONSTRUCTION SENSITIVE AREAS, STAGING AREAS, AND CONSTRUCTION  AREAS, STAGING AREAS, AND CONSTRUCTION AREAS, STAGING AREAS, AND CONSTRUCTION  STAGING AREAS, AND CONSTRUCTION STAGING AREAS, AND CONSTRUCTION  AREAS, AND CONSTRUCTION AREAS, AND CONSTRUCTION  AND CONSTRUCTION AND CONSTRUCTION  CONSTRUCTION CONSTRUCTION ENTRANCES WITH THE ENGINEER. 2. THE CONTRACTOR SHALL PREPARE STABILIZED CONSTRUCTION THE CONTRACTOR SHALL PREPARE STABILIZED CONSTRUCTION  CONTRACTOR SHALL PREPARE STABILIZED CONSTRUCTION CONTRACTOR SHALL PREPARE STABILIZED CONSTRUCTION  SHALL PREPARE STABILIZED CONSTRUCTION SHALL PREPARE STABILIZED CONSTRUCTION  PREPARE STABILIZED CONSTRUCTION PREPARE STABILIZED CONSTRUCTION  STABILIZED CONSTRUCTION STABILIZED CONSTRUCTION  CONSTRUCTION CONSTRUCTION ENTRANCES. 3. THE CONTRACTOR SHALL MOBILIZE EQUIPMENT, MATERIALS, PREPARE THE CONTRACTOR SHALL MOBILIZE EQUIPMENT, MATERIALS, PREPARE  CONTRACTOR SHALL MOBILIZE EQUIPMENT, MATERIALS, PREPARE CONTRACTOR SHALL MOBILIZE EQUIPMENT, MATERIALS, PREPARE  SHALL MOBILIZE EQUIPMENT, MATERIALS, PREPARE SHALL MOBILIZE EQUIPMENT, MATERIALS, PREPARE  MOBILIZE EQUIPMENT, MATERIALS, PREPARE MOBILIZE EQUIPMENT, MATERIALS, PREPARE  EQUIPMENT, MATERIALS, PREPARE EQUIPMENT, MATERIALS, PREPARE  MATERIALS, PREPARE MATERIALS, PREPARE  PREPARE PREPARE STAGING AREAS, AND STOCKPILE AREAS. 4. CONSTRUCTION TRAFFIC TO BE LIMITED TO “LIMITS OF DISTURBANCE” AS CONSTRUCTION TRAFFIC TO BE LIMITED TO “LIMITS OF DISTURBANCE” AS  TRAFFIC TO BE LIMITED TO “LIMITS OF DISTURBANCE” AS TRAFFIC TO BE LIMITED TO “LIMITS OF DISTURBANCE” AS  TO BE LIMITED TO “LIMITS OF DISTURBANCE” AS TO BE LIMITED TO “LIMITS OF DISTURBANCE” AS  BE LIMITED TO “LIMITS OF DISTURBANCE” AS BE LIMITED TO “LIMITS OF DISTURBANCE” AS  LIMITED TO “LIMITS OF DISTURBANCE” AS LIMITED TO “LIMITS OF DISTURBANCE” AS  TO “LIMITS OF DISTURBANCE” AS TO “LIMITS OF DISTURBANCE” AS  “LIMITS OF DISTURBANCE” AS LIMITS OF DISTURBANCE” AS  OF DISTURBANCE” AS OF DISTURBANCE” AS  DISTURBANCE” AS DISTURBANCE” AS AS INDICATED ON THE CONSTRUCTION PLANS OR AS DIRECTED BY THE  ON THE CONSTRUCTION PLANS OR AS DIRECTED BY THE ON THE CONSTRUCTION PLANS OR AS DIRECTED BY THE  THE CONSTRUCTION PLANS OR AS DIRECTED BY THE THE CONSTRUCTION PLANS OR AS DIRECTED BY THE  CONSTRUCTION PLANS OR AS DIRECTED BY THE CONSTRUCTION PLANS OR AS DIRECTED BY THE  PLANS OR AS DIRECTED BY THE PLANS OR AS DIRECTED BY THE  OR AS DIRECTED BY THE OR AS DIRECTED BY THE  AS DIRECTED BY THE AS DIRECTED BY THE  DIRECTED BY THE DIRECTED BY THE  BY THE BY THE  THE THE ENGINEER. 5. THE CONTRACTOR SHALL INSTALL ALL TEMPORARY ROCK CHECK DAMS, THE CONTRACTOR SHALL INSTALL ALL TEMPORARY ROCK CHECK DAMS,  CONTRACTOR SHALL INSTALL ALL TEMPORARY ROCK CHECK DAMS, CONTRACTOR SHALL INSTALL ALL TEMPORARY ROCK CHECK DAMS,  SHALL INSTALL ALL TEMPORARY ROCK CHECK DAMS, SHALL INSTALL ALL TEMPORARY ROCK CHECK DAMS,  INSTALL ALL TEMPORARY ROCK CHECK DAMS, INSTALL ALL TEMPORARY ROCK CHECK DAMS,  ALL TEMPORARY ROCK CHECK DAMS, ALL TEMPORARY ROCK CHECK DAMS,  TEMPORARY ROCK CHECK DAMS, TEMPORARY ROCK CHECK DAMS,  ROCK CHECK DAMS, ROCK CHECK DAMS,  CHECK DAMS, CHECK DAMS,  DAMS, DAMS, SILT FENCE, AND MULCHING AROUND ALL CONSTRUCTION AREAS  FENCE, AND MULCHING AROUND ALL CONSTRUCTION AREAS FENCE, AND MULCHING AROUND ALL CONSTRUCTION AREAS  AND MULCHING AROUND ALL CONSTRUCTION AREAS AND MULCHING AROUND ALL CONSTRUCTION AREAS  MULCHING AROUND ALL CONSTRUCTION AREAS MULCHING AROUND ALL CONSTRUCTION AREAS  AROUND ALL CONSTRUCTION AREAS AROUND ALL CONSTRUCTION AREAS  ALL CONSTRUCTION AREAS ALL CONSTRUCTION AREAS  CONSTRUCTION AREAS CONSTRUCTION AREAS  AREAS AREAS INCLUDING STAGING AND STOCKPILE AREAS AS INDICATED ON THE  STAGING AND STOCKPILE AREAS AS INDICATED ON THE STAGING AND STOCKPILE AREAS AS INDICATED ON THE  AND STOCKPILE AREAS AS INDICATED ON THE AND STOCKPILE AREAS AS INDICATED ON THE  STOCKPILE AREAS AS INDICATED ON THE STOCKPILE AREAS AS INDICATED ON THE  AREAS AS INDICATED ON THE AREAS AS INDICATED ON THE  AS INDICATED ON THE AS INDICATED ON THE  INDICATED ON THE INDICATED ON THE  ON THE ON THE  THE THE CONSTRUCTION PLANS OR AS DIRECTED BY THE ENGINEER. 6. THE CONTRACTOR SHALL INSTALL ALL TEMPORARY STREAM CROSSINGS.  THE CONTRACTOR SHALL INSTALL ALL TEMPORARY STREAM CROSSINGS.   CONTRACTOR SHALL INSTALL ALL TEMPORARY STREAM CROSSINGS.  CONTRACTOR SHALL INSTALL ALL TEMPORARY STREAM CROSSINGS.   SHALL INSTALL ALL TEMPORARY STREAM CROSSINGS.  SHALL INSTALL ALL TEMPORARY STREAM CROSSINGS.   INSTALL ALL TEMPORARY STREAM CROSSINGS.  INSTALL ALL TEMPORARY STREAM CROSSINGS.   ALL TEMPORARY STREAM CROSSINGS.  ALL TEMPORARY STREAM CROSSINGS.   TEMPORARY STREAM CROSSINGS.  TEMPORARY STREAM CROSSINGS.   STREAM CROSSINGS.  STREAM CROSSINGS.   CROSSINGS.  CROSSINGS.  DITCHES AND STREAM REACHES WILL BE LEFT OPEN DURING INITIAL  AND STREAM REACHES WILL BE LEFT OPEN DURING INITIAL AND STREAM REACHES WILL BE LEFT OPEN DURING INITIAL  STREAM REACHES WILL BE LEFT OPEN DURING INITIAL STREAM REACHES WILL BE LEFT OPEN DURING INITIAL  REACHES WILL BE LEFT OPEN DURING INITIAL REACHES WILL BE LEFT OPEN DURING INITIAL  WILL BE LEFT OPEN DURING INITIAL WILL BE LEFT OPEN DURING INITIAL  BE LEFT OPEN DURING INITIAL BE LEFT OPEN DURING INITIAL  LEFT OPEN DURING INITIAL LEFT OPEN DURING INITIAL  OPEN DURING INITIAL OPEN DURING INITIAL  DURING INITIAL DURING INITIAL  INITIAL INITIAL PHASES OF CONSTRUCTION TO ALLOW FOR DRAINAGE AND TO KEEP  OF CONSTRUCTION TO ALLOW FOR DRAINAGE AND TO KEEP OF CONSTRUCTION TO ALLOW FOR DRAINAGE AND TO KEEP  CONSTRUCTION TO ALLOW FOR DRAINAGE AND TO KEEP CONSTRUCTION TO ALLOW FOR DRAINAGE AND TO KEEP  TO ALLOW FOR DRAINAGE AND TO KEEP TO ALLOW FOR DRAINAGE AND TO KEEP  ALLOW FOR DRAINAGE AND TO KEEP ALLOW FOR DRAINAGE AND TO KEEP  FOR DRAINAGE AND TO KEEP FOR DRAINAGE AND TO KEEP  DRAINAGE AND TO KEEP DRAINAGE AND TO KEEP  AND TO KEEP AND TO KEEP  TO KEEP TO KEEP  KEEP KEEP SITE ACCESSIBLE.  7. PUMP-AROUND OPERATION SHALL BE USED TO DIVERT FLOW DURING PUMP-AROUND OPERATION SHALL BE USED TO DIVERT FLOW DURING  OPERATION SHALL BE USED TO DIVERT FLOW DURING OPERATION SHALL BE USED TO DIVERT FLOW DURING  SHALL BE USED TO DIVERT FLOW DURING SHALL BE USED TO DIVERT FLOW DURING  BE USED TO DIVERT FLOW DURING BE USED TO DIVERT FLOW DURING  USED TO DIVERT FLOW DURING USED TO DIVERT FLOW DURING  TO DIVERT FLOW DURING TO DIVERT FLOW DURING  DIVERT FLOW DURING DIVERT FLOW DURING  FLOW DURING FLOW DURING  DURING DURING CONSTRUCTION EXCEPT AS ALLOWED BY THE ENGINEER.  ALL  EXCEPT AS ALLOWED BY THE ENGINEER.  ALL EXCEPT AS ALLOWED BY THE ENGINEER.  ALL  AS ALLOWED BY THE ENGINEER.  ALL AS ALLOWED BY THE ENGINEER.  ALL  ALLOWED BY THE ENGINEER.  ALL ALLOWED BY THE ENGINEER.  ALL  BY THE ENGINEER.  ALL BY THE ENGINEER.  ALL  THE ENGINEER.  ALL THE ENGINEER.  ALL  ENGINEER.  ALL ENGINEER.  ALL   ALL  ALL ALL EXCAVATION SHALL BE PERFORMED IN THE DRY OR IN ISOLATED  SHALL BE PERFORMED IN THE DRY OR IN ISOLATED SHALL BE PERFORMED IN THE DRY OR IN ISOLATED  BE PERFORMED IN THE DRY OR IN ISOLATED BE PERFORMED IN THE DRY OR IN ISOLATED  PERFORMED IN THE DRY OR IN ISOLATED PERFORMED IN THE DRY OR IN ISOLATED  IN THE DRY OR IN ISOLATED IN THE DRY OR IN ISOLATED  THE DRY OR IN ISOLATED THE DRY OR IN ISOLATED  DRY OR IN ISOLATED DRY OR IN ISOLATED  OR IN ISOLATED OR IN ISOLATED  IN ISOLATED IN ISOLATED  ISOLATED ISOLATED REACHES EXCEPT AS ALLOWED BY THE ENGINEER. 8. THE CONTRACTOR SHALL BEGIN CLEARING, FLOODPLAIN EXCAVATION, THE CONTRACTOR SHALL BEGIN CLEARING, FLOODPLAIN EXCAVATION,  CONTRACTOR SHALL BEGIN CLEARING, FLOODPLAIN EXCAVATION, CONTRACTOR SHALL BEGIN CLEARING, FLOODPLAIN EXCAVATION,  SHALL BEGIN CLEARING, FLOODPLAIN EXCAVATION, SHALL BEGIN CLEARING, FLOODPLAIN EXCAVATION,  BEGIN CLEARING, FLOODPLAIN EXCAVATION, BEGIN CLEARING, FLOODPLAIN EXCAVATION,  CLEARING, FLOODPLAIN EXCAVATION, CLEARING, FLOODPLAIN EXCAVATION,  FLOODPLAIN EXCAVATION, FLOODPLAIN EXCAVATION,  EXCAVATION, EXCAVATION, AND GRADING WORK TO DESIGN GRADES AT THE UPSTREAM END OF  GRADING WORK TO DESIGN GRADES AT THE UPSTREAM END OF GRADING WORK TO DESIGN GRADES AT THE UPSTREAM END OF  WORK TO DESIGN GRADES AT THE UPSTREAM END OF WORK TO DESIGN GRADES AT THE UPSTREAM END OF  TO DESIGN GRADES AT THE UPSTREAM END OF TO DESIGN GRADES AT THE UPSTREAM END OF  DESIGN GRADES AT THE UPSTREAM END OF DESIGN GRADES AT THE UPSTREAM END OF  GRADES AT THE UPSTREAM END OF GRADES AT THE UPSTREAM END OF  AT THE UPSTREAM END OF AT THE UPSTREAM END OF  THE UPSTREAM END OF THE UPSTREAM END OF  UPSTREAM END OF UPSTREAM END OF  END OF END OF  OF OF THE CHANNEL AS INDICATED ON THE CONSTRUCTION PLANS.  THE  CHANNEL AS INDICATED ON THE CONSTRUCTION PLANS.  THE CHANNEL AS INDICATED ON THE CONSTRUCTION PLANS.  THE  AS INDICATED ON THE CONSTRUCTION PLANS.  THE AS INDICATED ON THE CONSTRUCTION PLANS.  THE  INDICATED ON THE CONSTRUCTION PLANS.  THE INDICATED ON THE CONSTRUCTION PLANS.  THE  ON THE CONSTRUCTION PLANS.  THE ON THE CONSTRUCTION PLANS.  THE  THE CONSTRUCTION PLANS.  THE THE CONSTRUCTION PLANS.  THE  CONSTRUCTION PLANS.  THE CONSTRUCTION PLANS.  THE  PLANS.  THE PLANS.  THE   THE  THE THE CONTRACTOR SHALL NOT DISTURB ANY MORE FLOODPLAIN AREA LARGER  SHALL NOT DISTURB ANY MORE FLOODPLAIN AREA LARGER SHALL NOT DISTURB ANY MORE FLOODPLAIN AREA LARGER  NOT DISTURB ANY MORE FLOODPLAIN AREA LARGER NOT DISTURB ANY MORE FLOODPLAIN AREA LARGER  DISTURB ANY MORE FLOODPLAIN AREA LARGER DISTURB ANY MORE FLOODPLAIN AREA LARGER  ANY MORE FLOODPLAIN AREA LARGER ANY MORE FLOODPLAIN AREA LARGER  MORE FLOODPLAIN AREA LARGER MORE FLOODPLAIN AREA LARGER  FLOODPLAIN AREA LARGER FLOODPLAIN AREA LARGER  AREA LARGER AREA LARGER  LARGER LARGER AND STREAM REACH LONGER THAN CAN STABILIZED IN ONE DAY. 9. ONCE A SECTION OF STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED ONCE A SECTION OF STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED  A SECTION OF STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED A SECTION OF STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED  SECTION OF STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED SECTION OF STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED  OF STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED OF STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED  STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED  AND FLOODPLAIN HAVE BEEN EXCAVATED AND FLOODPLAIN HAVE BEEN EXCAVATED  FLOODPLAIN HAVE BEEN EXCAVATED FLOODPLAIN HAVE BEEN EXCAVATED  HAVE BEEN EXCAVATED HAVE BEEN EXCAVATED  BEEN EXCAVATED BEEN EXCAVATED  EXCAVATED EXCAVATED TO DESIGN GRADES, IN-STREAM STRUCTURES, MATTING, AND  DESIGN GRADES, IN-STREAM STRUCTURES, MATTING, AND DESIGN GRADES, IN-STREAM STRUCTURES, MATTING, AND  GRADES, IN-STREAM STRUCTURES, MATTING, AND GRADES, IN-STREAM STRUCTURES, MATTING, AND  IN-STREAM STRUCTURES, MATTING, AND IN-STREAM STRUCTURES, MATTING, AND  STRUCTURES, MATTING, AND STRUCTURES, MATTING, AND  MATTING, AND MATTING, AND  AND AND TRANSPLANTS SHALL BE INSTALLED IN THAT SECTION.  EXISTING BED  SHALL BE INSTALLED IN THAT SECTION.  EXISTING BED SHALL BE INSTALLED IN THAT SECTION.  EXISTING BED  BE INSTALLED IN THAT SECTION.  EXISTING BED BE INSTALLED IN THAT SECTION.  EXISTING BED  INSTALLED IN THAT SECTION.  EXISTING BED INSTALLED IN THAT SECTION.  EXISTING BED  IN THAT SECTION.  EXISTING BED IN THAT SECTION.  EXISTING BED  THAT SECTION.  EXISTING BED THAT SECTION.  EXISTING BED  SECTION.  EXISTING BED SECTION.  EXISTING BED   EXISTING BED  EXISTING BED EXISTING BED  BED BED MATERIAL SHALL BE HARVESTED AND PLACED IN THE CONSTRUCTED  SHALL BE HARVESTED AND PLACED IN THE CONSTRUCTED SHALL BE HARVESTED AND PLACED IN THE CONSTRUCTED  BE HARVESTED AND PLACED IN THE CONSTRUCTED BE HARVESTED AND PLACED IN THE CONSTRUCTED  HARVESTED AND PLACED IN THE CONSTRUCTED HARVESTED AND PLACED IN THE CONSTRUCTED  AND PLACED IN THE CONSTRUCTED AND PLACED IN THE CONSTRUCTED  PLACED IN THE CONSTRUCTED PLACED IN THE CONSTRUCTED  IN THE CONSTRUCTED IN THE CONSTRUCTED  THE CONSTRUCTED THE CONSTRUCTED  CONSTRUCTED CONSTRUCTED CHANNEL. 10. THE CONTRACTOR SHALL BEGIN INSTALLING IN-STREAM STRUCTURES THE CONTRACTOR SHALL BEGIN INSTALLING IN-STREAM STRUCTURES  CONTRACTOR SHALL BEGIN INSTALLING IN-STREAM STRUCTURES CONTRACTOR SHALL BEGIN INSTALLING IN-STREAM STRUCTURES  SHALL BEGIN INSTALLING IN-STREAM STRUCTURES SHALL BEGIN INSTALLING IN-STREAM STRUCTURES  BEGIN INSTALLING IN-STREAM STRUCTURES BEGIN INSTALLING IN-STREAM STRUCTURES  INSTALLING IN-STREAM STRUCTURES INSTALLING IN-STREAM STRUCTURES  IN-STREAM STRUCTURES IN-STREAM STRUCTURES  STRUCTURES STRUCTURES FROM THE UPSTREAM SECTION WORKING DOWNSTREAM.  ALL  THE UPSTREAM SECTION WORKING DOWNSTREAM.  ALL THE UPSTREAM SECTION WORKING DOWNSTREAM.  ALL  UPSTREAM SECTION WORKING DOWNSTREAM.  ALL UPSTREAM SECTION WORKING DOWNSTREAM.  ALL  SECTION WORKING DOWNSTREAM.  ALL SECTION WORKING DOWNSTREAM.  ALL  WORKING DOWNSTREAM.  ALL WORKING DOWNSTREAM.  ALL  DOWNSTREAM.  ALL DOWNSTREAM.  ALL   ALL  ALL ALL CONSTRUCTION WORK IS TO BE PERFORMED IN THE DRY UNLESS  WORK IS TO BE PERFORMED IN THE DRY UNLESS WORK IS TO BE PERFORMED IN THE DRY UNLESS  IS TO BE PERFORMED IN THE DRY UNLESS IS TO BE PERFORMED IN THE DRY UNLESS  TO BE PERFORMED IN THE DRY UNLESS TO BE PERFORMED IN THE DRY UNLESS  BE PERFORMED IN THE DRY UNLESS BE PERFORMED IN THE DRY UNLESS  PERFORMED IN THE DRY UNLESS PERFORMED IN THE DRY UNLESS  IN THE DRY UNLESS IN THE DRY UNLESS  THE DRY UNLESS THE DRY UNLESS  DRY UNLESS DRY UNLESS  UNLESS UNLESS OTHERWISE DIRECTED BY THE ENGINEER OR OTHER REGULATORY  DIRECTED BY THE ENGINEER OR OTHER REGULATORY DIRECTED BY THE ENGINEER OR OTHER REGULATORY  BY THE ENGINEER OR OTHER REGULATORY BY THE ENGINEER OR OTHER REGULATORY  THE ENGINEER OR OTHER REGULATORY THE ENGINEER OR OTHER REGULATORY  ENGINEER OR OTHER REGULATORY ENGINEER OR OTHER REGULATORY  OR OTHER REGULATORY OR OTHER REGULATORY  OTHER REGULATORY OTHER REGULATORY  REGULATORY REGULATORY AGENCY.  IF EXCESSIVE SEDIMENTATION DOWNSTREAM BECOMES A   IF EXCESSIVE SEDIMENTATION DOWNSTREAM BECOMES A  IF EXCESSIVE SEDIMENTATION DOWNSTREAM BECOMES A IF EXCESSIVE SEDIMENTATION DOWNSTREAM BECOMES A  EXCESSIVE SEDIMENTATION DOWNSTREAM BECOMES A EXCESSIVE SEDIMENTATION DOWNSTREAM BECOMES A  SEDIMENTATION DOWNSTREAM BECOMES A SEDIMENTATION DOWNSTREAM BECOMES A  DOWNSTREAM BECOMES A DOWNSTREAM BECOMES A  BECOMES A BECOMES A  A A CONCERN, THE ENGINEER OR PROJECT MANAGER IN CHARGE MAY  THE ENGINEER OR PROJECT MANAGER IN CHARGE MAY THE ENGINEER OR PROJECT MANAGER IN CHARGE MAY  ENGINEER OR PROJECT MANAGER IN CHARGE MAY ENGINEER OR PROJECT MANAGER IN CHARGE MAY  OR PROJECT MANAGER IN CHARGE MAY OR PROJECT MANAGER IN CHARGE MAY  PROJECT MANAGER IN CHARGE MAY PROJECT MANAGER IN CHARGE MAY  MANAGER IN CHARGE MAY MANAGER IN CHARGE MAY  IN CHARGE MAY IN CHARGE MAY  CHARGE MAY CHARGE MAY  MAY MAY DIRECT THE CONTRACTOR TO INSTALL A TEMPORARY ROCK CHECK DAM  THE CONTRACTOR TO INSTALL A TEMPORARY ROCK CHECK DAM THE CONTRACTOR TO INSTALL A TEMPORARY ROCK CHECK DAM  CONTRACTOR TO INSTALL A TEMPORARY ROCK CHECK DAM CONTRACTOR TO INSTALL A TEMPORARY ROCK CHECK DAM  TO INSTALL A TEMPORARY ROCK CHECK DAM TO INSTALL A TEMPORARY ROCK CHECK DAM  INSTALL A TEMPORARY ROCK CHECK DAM INSTALL A TEMPORARY ROCK CHECK DAM  A TEMPORARY ROCK CHECK DAM A TEMPORARY ROCK CHECK DAM  TEMPORARY ROCK CHECK DAM TEMPORARY ROCK CHECK DAM  ROCK CHECK DAM ROCK CHECK DAM  CHECK DAM CHECK DAM  DAM DAM AND SETTLING BASIN DOWNSTREAM.  THIS AREA IS TO BE MAINTAINED  SETTLING BASIN DOWNSTREAM.  THIS AREA IS TO BE MAINTAINED SETTLING BASIN DOWNSTREAM.  THIS AREA IS TO BE MAINTAINED  BASIN DOWNSTREAM.  THIS AREA IS TO BE MAINTAINED BASIN DOWNSTREAM.  THIS AREA IS TO BE MAINTAINED  DOWNSTREAM.  THIS AREA IS TO BE MAINTAINED DOWNSTREAM.  THIS AREA IS TO BE MAINTAINED   THIS AREA IS TO BE MAINTAINED  THIS AREA IS TO BE MAINTAINED THIS AREA IS TO BE MAINTAINED  AREA IS TO BE MAINTAINED AREA IS TO BE MAINTAINED  IS TO BE MAINTAINED IS TO BE MAINTAINED  TO BE MAINTAINED TO BE MAINTAINED  BE MAINTAINED BE MAINTAINED  MAINTAINED MAINTAINED ON A REGULAR BASIS BY THE CONTRACTOR. 11. ONCE A STREAM WORK PHASE IS COMPLETE, THE CONTRACTOR WILL ONCE A STREAM WORK PHASE IS COMPLETE, THE CONTRACTOR WILL  A STREAM WORK PHASE IS COMPLETE, THE CONTRACTOR WILL A STREAM WORK PHASE IS COMPLETE, THE CONTRACTOR WILL  STREAM WORK PHASE IS COMPLETE, THE CONTRACTOR WILL STREAM WORK PHASE IS COMPLETE, THE CONTRACTOR WILL  WORK PHASE IS COMPLETE, THE CONTRACTOR WILL WORK PHASE IS COMPLETE, THE CONTRACTOR WILL  PHASE IS COMPLETE, THE CONTRACTOR WILL PHASE IS COMPLETE, THE CONTRACTOR WILL  IS COMPLETE, THE CONTRACTOR WILL IS COMPLETE, THE CONTRACTOR WILL  COMPLETE, THE CONTRACTOR WILL COMPLETE, THE CONTRACTOR WILL  THE CONTRACTOR WILL THE CONTRACTOR WILL  CONTRACTOR WILL CONTRACTOR WILL  WILL WILL APPLY TEMPORARY SEEDING, PERMANENT SEEDING, AND MULCH TO ALL  TEMPORARY SEEDING, PERMANENT SEEDING, AND MULCH TO ALL TEMPORARY SEEDING, PERMANENT SEEDING, AND MULCH TO ALL  SEEDING, PERMANENT SEEDING, AND MULCH TO ALL SEEDING, PERMANENT SEEDING, AND MULCH TO ALL  PERMANENT SEEDING, AND MULCH TO ALL PERMANENT SEEDING, AND MULCH TO ALL  SEEDING, AND MULCH TO ALL SEEDING, AND MULCH TO ALL  AND MULCH TO ALL AND MULCH TO ALL  MULCH TO ALL MULCH TO ALL  TO ALL TO ALL  ALL ALL AREAS DISTURBED DURING CONSTRUCTION.  TEMPORARY AND  DISTURBED DURING CONSTRUCTION.  TEMPORARY AND DISTURBED DURING CONSTRUCTION.  TEMPORARY AND  DURING CONSTRUCTION.  TEMPORARY AND DURING CONSTRUCTION.  TEMPORARY AND  CONSTRUCTION.  TEMPORARY AND CONSTRUCTION.  TEMPORARY AND   TEMPORARY AND  TEMPORARY AND TEMPORARY AND  AND AND PERMANENT SEEDING MIXTURES WILL BE APPLIED AS SHOWN ON THE  SEEDING MIXTURES WILL BE APPLIED AS SHOWN ON THE SEEDING MIXTURES WILL BE APPLIED AS SHOWN ON THE  MIXTURES WILL BE APPLIED AS SHOWN ON THE MIXTURES WILL BE APPLIED AS SHOWN ON THE  WILL BE APPLIED AS SHOWN ON THE WILL BE APPLIED AS SHOWN ON THE  BE APPLIED AS SHOWN ON THE BE APPLIED AS SHOWN ON THE  APPLIED AS SHOWN ON THE APPLIED AS SHOWN ON THE  AS SHOWN ON THE AS SHOWN ON THE  SHOWN ON THE SHOWN ON THE  ON THE ON THE  THE THE PLANTING PLAN.  TEMPORARY SEEDING WILL BE APPLIED IN ALL AREAS  PLAN.  TEMPORARY SEEDING WILL BE APPLIED IN ALL AREAS PLAN.  TEMPORARY SEEDING WILL BE APPLIED IN ALL AREAS   TEMPORARY SEEDING WILL BE APPLIED IN ALL AREAS  TEMPORARY SEEDING WILL BE APPLIED IN ALL AREAS TEMPORARY SEEDING WILL BE APPLIED IN ALL AREAS  SEEDING WILL BE APPLIED IN ALL AREAS SEEDING WILL BE APPLIED IN ALL AREAS  WILL BE APPLIED IN ALL AREAS WILL BE APPLIED IN ALL AREAS  BE APPLIED IN ALL AREAS BE APPLIED IN ALL AREAS  APPLIED IN ALL AREAS APPLIED IN ALL AREAS  IN ALL AREAS IN ALL AREAS  ALL AREAS ALL AREAS  AREAS AREAS SUSCEPTIBLE TO EROSION SUCH THAT GROUND COVER IS ESTABLISHED  TO EROSION SUCH THAT GROUND COVER IS ESTABLISHED TO EROSION SUCH THAT GROUND COVER IS ESTABLISHED  EROSION SUCH THAT GROUND COVER IS ESTABLISHED EROSION SUCH THAT GROUND COVER IS ESTABLISHED  SUCH THAT GROUND COVER IS ESTABLISHED SUCH THAT GROUND COVER IS ESTABLISHED  THAT GROUND COVER IS ESTABLISHED THAT GROUND COVER IS ESTABLISHED  GROUND COVER IS ESTABLISHED GROUND COVER IS ESTABLISHED  COVER IS ESTABLISHED COVER IS ESTABLISHED  IS ESTABLISHED IS ESTABLISHED  ESTABLISHED ESTABLISHED WITHIN 7 WORKING DAYS FOLLOWING COMPLETION OF ANY GRADING  7 WORKING DAYS FOLLOWING COMPLETION OF ANY GRADING 7 WORKING DAYS FOLLOWING COMPLETION OF ANY GRADING  WORKING DAYS FOLLOWING COMPLETION OF ANY GRADING WORKING DAYS FOLLOWING COMPLETION OF ANY GRADING  DAYS FOLLOWING COMPLETION OF ANY GRADING DAYS FOLLOWING COMPLETION OF ANY GRADING  FOLLOWING COMPLETION OF ANY GRADING FOLLOWING COMPLETION OF ANY GRADING  COMPLETION OF ANY GRADING COMPLETION OF ANY GRADING  OF ANY GRADING OF ANY GRADING  ANY GRADING ANY GRADING  GRADING GRADING PHASE.  PERMANENT GROUND COVER WILL BE ESTABLISHED FOR ALL   PERMANENT GROUND COVER WILL BE ESTABLISHED FOR ALL  PERMANENT GROUND COVER WILL BE ESTABLISHED FOR ALL PERMANENT GROUND COVER WILL BE ESTABLISHED FOR ALL  GROUND COVER WILL BE ESTABLISHED FOR ALL GROUND COVER WILL BE ESTABLISHED FOR ALL  COVER WILL BE ESTABLISHED FOR ALL COVER WILL BE ESTABLISHED FOR ALL  WILL BE ESTABLISHED FOR ALL WILL BE ESTABLISHED FOR ALL  BE ESTABLISHED FOR ALL BE ESTABLISHED FOR ALL  ESTABLISHED FOR ALL ESTABLISHED FOR ALL  FOR ALL FOR ALL  ALL ALL DISTURBED AREAS WITHIN 15 WORKING DAYS FOLLOWING COMPLETION  AREAS WITHIN 15 WORKING DAYS FOLLOWING COMPLETION AREAS WITHIN 15 WORKING DAYS FOLLOWING COMPLETION  WITHIN 15 WORKING DAYS FOLLOWING COMPLETION WITHIN 15 WORKING DAYS FOLLOWING COMPLETION  15 WORKING DAYS FOLLOWING COMPLETION 15 WORKING DAYS FOLLOWING COMPLETION  WORKING DAYS FOLLOWING COMPLETION WORKING DAYS FOLLOWING COMPLETION  DAYS FOLLOWING COMPLETION DAYS FOLLOWING COMPLETION  FOLLOWING COMPLETION FOLLOWING COMPLETION  COMPLETION COMPLETION OF CONSTRUCTION. 12. ALL SEEDING AND MULCHING SHALL BE COMPLETED BEFORE LEAVING ALL SEEDING AND MULCHING SHALL BE COMPLETED BEFORE LEAVING  SEEDING AND MULCHING SHALL BE COMPLETED BEFORE LEAVING SEEDING AND MULCHING SHALL BE COMPLETED BEFORE LEAVING  AND MULCHING SHALL BE COMPLETED BEFORE LEAVING AND MULCHING SHALL BE COMPLETED BEFORE LEAVING  MULCHING SHALL BE COMPLETED BEFORE LEAVING MULCHING SHALL BE COMPLETED BEFORE LEAVING  SHALL BE COMPLETED BEFORE LEAVING SHALL BE COMPLETED BEFORE LEAVING  BE COMPLETED BEFORE LEAVING BE COMPLETED BEFORE LEAVING  COMPLETED BEFORE LEAVING COMPLETED BEFORE LEAVING  BEFORE LEAVING BEFORE LEAVING  LEAVING LEAVING THE PROJECT SITE ALONG WITH REMOVAL OF ANY TEMPORARY STREAM  PROJECT SITE ALONG WITH REMOVAL OF ANY TEMPORARY STREAM PROJECT SITE ALONG WITH REMOVAL OF ANY TEMPORARY STREAM  SITE ALONG WITH REMOVAL OF ANY TEMPORARY STREAM SITE ALONG WITH REMOVAL OF ANY TEMPORARY STREAM  ALONG WITH REMOVAL OF ANY TEMPORARY STREAM ALONG WITH REMOVAL OF ANY TEMPORARY STREAM  WITH REMOVAL OF ANY TEMPORARY STREAM WITH REMOVAL OF ANY TEMPORARY STREAM  REMOVAL OF ANY TEMPORARY STREAM REMOVAL OF ANY TEMPORARY STREAM  OF ANY TEMPORARY STREAM OF ANY TEMPORARY STREAM  ANY TEMPORARY STREAM ANY TEMPORARY STREAM  TEMPORARY STREAM TEMPORARY STREAM  STREAM STREAM CROSSINGS AND TEMPORARY CHECK DAMS. 13. THE CONTRACTOR OR OTHER QUALIFIED PERSONNEL SHALL PLANT ALL THE CONTRACTOR OR OTHER QUALIFIED PERSONNEL SHALL PLANT ALL  CONTRACTOR OR OTHER QUALIFIED PERSONNEL SHALL PLANT ALL CONTRACTOR OR OTHER QUALIFIED PERSONNEL SHALL PLANT ALL  OR OTHER QUALIFIED PERSONNEL SHALL PLANT ALL OR OTHER QUALIFIED PERSONNEL SHALL PLANT ALL  OTHER QUALIFIED PERSONNEL SHALL PLANT ALL OTHER QUALIFIED PERSONNEL SHALL PLANT ALL  QUALIFIED PERSONNEL SHALL PLANT ALL QUALIFIED PERSONNEL SHALL PLANT ALL  PERSONNEL SHALL PLANT ALL PERSONNEL SHALL PLANT ALL  SHALL PLANT ALL SHALL PLANT ALL  PLANT ALL PLANT ALL  ALL ALL WOODY VEGETATION AND INSTALL LIVE STAKING ACCORDING TO THE  VEGETATION AND INSTALL LIVE STAKING ACCORDING TO THE VEGETATION AND INSTALL LIVE STAKING ACCORDING TO THE  AND INSTALL LIVE STAKING ACCORDING TO THE AND INSTALL LIVE STAKING ACCORDING TO THE  INSTALL LIVE STAKING ACCORDING TO THE INSTALL LIVE STAKING ACCORDING TO THE  LIVE STAKING ACCORDING TO THE LIVE STAKING ACCORDING TO THE  STAKING ACCORDING TO THE STAKING ACCORDING TO THE  ACCORDING TO THE ACCORDING TO THE  TO THE TO THE  THE THE PLANTING DETAILS AND SPECIFICATIONS.  ALL PERMANENT SEEDING AND  DETAILS AND SPECIFICATIONS.  ALL PERMANENT SEEDING AND DETAILS AND SPECIFICATIONS.  ALL PERMANENT SEEDING AND  AND SPECIFICATIONS.  ALL PERMANENT SEEDING AND AND SPECIFICATIONS.  ALL PERMANENT SEEDING AND  SPECIFICATIONS.  ALL PERMANENT SEEDING AND SPECIFICATIONS.  ALL PERMANENT SEEDING AND   ALL PERMANENT SEEDING AND  ALL PERMANENT SEEDING AND ALL PERMANENT SEEDING AND  PERMANENT SEEDING AND PERMANENT SEEDING AND  SEEDING AND SEEDING AND  AND AND PLANTINGS SHALL BE PERFORMED DURING THE APPROPRIATE TIME OF  SHALL BE PERFORMED DURING THE APPROPRIATE TIME OF SHALL BE PERFORMED DURING THE APPROPRIATE TIME OF  BE PERFORMED DURING THE APPROPRIATE TIME OF BE PERFORMED DURING THE APPROPRIATE TIME OF  PERFORMED DURING THE APPROPRIATE TIME OF PERFORMED DURING THE APPROPRIATE TIME OF  DURING THE APPROPRIATE TIME OF DURING THE APPROPRIATE TIME OF  THE APPROPRIATE TIME OF THE APPROPRIATE TIME OF  APPROPRIATE TIME OF APPROPRIATE TIME OF  TIME OF TIME OF  OF OF YEAR. 14. THE CONTRACTOR SHALL ENSURE THAT THE SITE IS FREE OF TRASH THE CONTRACTOR SHALL ENSURE THAT THE SITE IS FREE OF TRASH  CONTRACTOR SHALL ENSURE THAT THE SITE IS FREE OF TRASH CONTRACTOR SHALL ENSURE THAT THE SITE IS FREE OF TRASH  SHALL ENSURE THAT THE SITE IS FREE OF TRASH SHALL ENSURE THAT THE SITE IS FREE OF TRASH  ENSURE THAT THE SITE IS FREE OF TRASH ENSURE THAT THE SITE IS FREE OF TRASH  THAT THE SITE IS FREE OF TRASH THAT THE SITE IS FREE OF TRASH  THE SITE IS FREE OF TRASH THE SITE IS FREE OF TRASH  SITE IS FREE OF TRASH SITE IS FREE OF TRASH  IS FREE OF TRASH IS FREE OF TRASH  FREE OF TRASH FREE OF TRASH  OF TRASH OF TRASH  TRASH TRASH AND LEFTOVER MATERIALS PRIOR TO DEMOBILIZATION OF EQUIPMENT  LEFTOVER MATERIALS PRIOR TO DEMOBILIZATION OF EQUIPMENT LEFTOVER MATERIALS PRIOR TO DEMOBILIZATION OF EQUIPMENT  MATERIALS PRIOR TO DEMOBILIZATION OF EQUIPMENT MATERIALS PRIOR TO DEMOBILIZATION OF EQUIPMENT  PRIOR TO DEMOBILIZATION OF EQUIPMENT PRIOR TO DEMOBILIZATION OF EQUIPMENT  TO DEMOBILIZATION OF EQUIPMENT TO DEMOBILIZATION OF EQUIPMENT  DEMOBILIZATION OF EQUIPMENT DEMOBILIZATION OF EQUIPMENT  OF EQUIPMENT OF EQUIPMENT  EQUIPMENT EQUIPMENT FROM THE SITE.

AutoCAD SHX Text
CHANNEL CONSTRUCTION NOTES: 1. CONSTRUCTION SHALL BEGIN AT THE UPSTREAM END CONSTRUCTION SHALL BEGIN AT THE UPSTREAM END  SHALL BEGIN AT THE UPSTREAM END SHALL BEGIN AT THE UPSTREAM END  BEGIN AT THE UPSTREAM END BEGIN AT THE UPSTREAM END  AT THE UPSTREAM END AT THE UPSTREAM END  THE UPSTREAM END THE UPSTREAM END  UPSTREAM END UPSTREAM END  END END OF EACH CHANNEL REACH AND PROCEED  EACH CHANNEL REACH AND PROCEED EACH CHANNEL REACH AND PROCEED  CHANNEL REACH AND PROCEED CHANNEL REACH AND PROCEED  REACH AND PROCEED REACH AND PROCEED  AND PROCEED AND PROCEED  PROCEED PROCEED DOWNSTREAM UNLESS APPROVED OTHERWISE BY THE  UNLESS APPROVED OTHERWISE BY THE UNLESS APPROVED OTHERWISE BY THE  APPROVED OTHERWISE BY THE APPROVED OTHERWISE BY THE  OTHERWISE BY THE OTHERWISE BY THE  BY THE BY THE  THE THE ENGINEER. 2. BED MATERIAL ON RIFFLE SECTIONS SHALL CONSIST BED MATERIAL ON RIFFLE SECTIONS SHALL CONSIST  MATERIAL ON RIFFLE SECTIONS SHALL CONSIST MATERIAL ON RIFFLE SECTIONS SHALL CONSIST  ON RIFFLE SECTIONS SHALL CONSIST ON RIFFLE SECTIONS SHALL CONSIST  RIFFLE SECTIONS SHALL CONSIST RIFFLE SECTIONS SHALL CONSIST  SECTIONS SHALL CONSIST SECTIONS SHALL CONSIST  SHALL CONSIST SHALL CONSIST  CONSIST CONSIST OF BED MATERIAL EXCAVATED FROM EXISTING  BED MATERIAL EXCAVATED FROM EXISTING BED MATERIAL EXCAVATED FROM EXISTING  MATERIAL EXCAVATED FROM EXISTING MATERIAL EXCAVATED FROM EXISTING  EXCAVATED FROM EXISTING EXCAVATED FROM EXISTING  FROM EXISTING FROM EXISTING  EXISTING EXISTING CHANNEL.  WHERE INSUFFICIENT BED MATERIAL IS   WHERE INSUFFICIENT BED MATERIAL IS  WHERE INSUFFICIENT BED MATERIAL IS WHERE INSUFFICIENT BED MATERIAL IS  INSUFFICIENT BED MATERIAL IS INSUFFICIENT BED MATERIAL IS  BED MATERIAL IS BED MATERIAL IS  MATERIAL IS MATERIAL IS  IS IS PRESENT IT SHALL BE SUPPLEMENTED WITH MATERIAL  IT SHALL BE SUPPLEMENTED WITH MATERIAL IT SHALL BE SUPPLEMENTED WITH MATERIAL  SHALL BE SUPPLEMENTED WITH MATERIAL SHALL BE SUPPLEMENTED WITH MATERIAL  BE SUPPLEMENTED WITH MATERIAL BE SUPPLEMENTED WITH MATERIAL  SUPPLEMENTED WITH MATERIAL SUPPLEMENTED WITH MATERIAL  WITH MATERIAL WITH MATERIAL  MATERIAL MATERIAL ACCORDING TO TABLE 2 AND AS DIRECTED BY THE  TO TABLE 2 AND AS DIRECTED BY THE TO TABLE 2 AND AS DIRECTED BY THE  TABLE 2 AND AS DIRECTED BY THE TABLE 2 AND AS DIRECTED BY THE  2 AND AS DIRECTED BY THE 2 AND AS DIRECTED BY THE  AND AS DIRECTED BY THE AND AS DIRECTED BY THE  AS DIRECTED BY THE AS DIRECTED BY THE  DIRECTED BY THE DIRECTED BY THE  BY THE BY THE  THE THE ENGINEER. 3. THE CHANNEL BANKS SHALL BE STABILIZED THE CHANNEL BANKS SHALL BE STABILIZED  CHANNEL BANKS SHALL BE STABILIZED CHANNEL BANKS SHALL BE STABILIZED  BANKS SHALL BE STABILIZED BANKS SHALL BE STABILIZED  SHALL BE STABILIZED SHALL BE STABILIZED  BE STABILIZED BE STABILIZED  STABILIZED STABILIZED ACCORDING TO THE BANK PROTECTION DETAILS ON  TO THE BANK PROTECTION DETAILS ON TO THE BANK PROTECTION DETAILS ON  THE BANK PROTECTION DETAILS ON THE BANK PROTECTION DETAILS ON  BANK PROTECTION DETAILS ON BANK PROTECTION DETAILS ON  PROTECTION DETAILS ON PROTECTION DETAILS ON  DETAILS ON DETAILS ON  ON ON SHEET 3B.   4. DIMENSION TOLERANCES SHALL BE AS FOLLOWS: DIMENSION TOLERANCES SHALL BE AS FOLLOWS: WIDTH:  +/- 0.5 FT DEPTH:  +/- 0.1 FT RIFFLE ELEVATIONS: +/- 0.1 FT POOL ELEVATIONS: + 0.1 FT, - 0.5 FT STRUCTURE ELEVATIONS: +/- 0.1 FT 5. EXISTING CHANNEL INDICATED TO BE FILLED ON EXISTING CHANNEL INDICATED TO BE FILLED ON  CHANNEL INDICATED TO BE FILLED ON CHANNEL INDICATED TO BE FILLED ON  INDICATED TO BE FILLED ON INDICATED TO BE FILLED ON  TO BE FILLED ON TO BE FILLED ON  BE FILLED ON BE FILLED ON  FILLED ON FILLED ON  ON ON PLANS SHALL BE BACKFILLED WITH 1-FOOT LIFTS  SHALL BE BACKFILLED WITH 1-FOOT LIFTS SHALL BE BACKFILLED WITH 1-FOOT LIFTS  BE BACKFILLED WITH 1-FOOT LIFTS BE BACKFILLED WITH 1-FOOT LIFTS  BACKFILLED WITH 1-FOOT LIFTS BACKFILLED WITH 1-FOOT LIFTS  WITH 1-FOOT LIFTS WITH 1-FOOT LIFTS  1-FOOT LIFTS 1-FOOT LIFTS  LIFTS LIFTS AND COMPACTED TO IN-SITU SOIL DENSITY.   COMPACTED TO IN-SITU SOIL DENSITY.  COMPACTED TO IN-SITU SOIL DENSITY.   TO IN-SITU SOIL DENSITY.  TO IN-SITU SOIL DENSITY.   IN-SITU SOIL DENSITY.  IN-SITU SOIL DENSITY.   SOIL DENSITY.  SOIL DENSITY.   DENSITY.  DENSITY.  CHANNEL SHALL BE FREE FROM BRUSH AND ORGANIC  SHALL BE FREE FROM BRUSH AND ORGANIC SHALL BE FREE FROM BRUSH AND ORGANIC  BE FREE FROM BRUSH AND ORGANIC BE FREE FROM BRUSH AND ORGANIC  FREE FROM BRUSH AND ORGANIC FREE FROM BRUSH AND ORGANIC  FROM BRUSH AND ORGANIC FROM BRUSH AND ORGANIC  BRUSH AND ORGANIC BRUSH AND ORGANIC  AND ORGANIC AND ORGANIC  ORGANIC ORGANIC DEBRIS PRIOR TO BACKFILLING. 6. PUMP AROUND OPERATION SHALL BE USED TO DIVERT PUMP AROUND OPERATION SHALL BE USED TO DIVERT  AROUND OPERATION SHALL BE USED TO DIVERT AROUND OPERATION SHALL BE USED TO DIVERT  OPERATION SHALL BE USED TO DIVERT OPERATION SHALL BE USED TO DIVERT  SHALL BE USED TO DIVERT SHALL BE USED TO DIVERT  BE USED TO DIVERT BE USED TO DIVERT  USED TO DIVERT USED TO DIVERT  TO DIVERT TO DIVERT  DIVERT DIVERT FLOW DURING CONSTRUCTION UNLESS OTHERWISE  DURING CONSTRUCTION UNLESS OTHERWISE DURING CONSTRUCTION UNLESS OTHERWISE  CONSTRUCTION UNLESS OTHERWISE CONSTRUCTION UNLESS OTHERWISE  UNLESS OTHERWISE UNLESS OTHERWISE  OTHERWISE OTHERWISE DIRECTED BY THE ENGINEER. 

AutoCAD SHX Text
GENERAL NOTES: 1. CONTRACTOR SHALL PERFORM ALL NECESSARY CONTRACTOR SHALL PERFORM ALL NECESSARY  SHALL PERFORM ALL NECESSARY SHALL PERFORM ALL NECESSARY  PERFORM ALL NECESSARY PERFORM ALL NECESSARY  ALL NECESSARY ALL NECESSARY  NECESSARY NECESSARY SUBSURFACE UTILITY INVESTIGATIONS PRIOR TO  UTILITY INVESTIGATIONS PRIOR TO UTILITY INVESTIGATIONS PRIOR TO  INVESTIGATIONS PRIOR TO INVESTIGATIONS PRIOR TO  PRIOR TO PRIOR TO  TO TO COMMENCING CONSTRUCTION.  THE CONTRACTOR  CONSTRUCTION.  THE CONTRACTOR CONSTRUCTION.  THE CONTRACTOR   THE CONTRACTOR  THE CONTRACTOR THE CONTRACTOR  CONTRACTOR CONTRACTOR SHALL BE RESPONSIBLE FOR FIELD VERIFICATION OF  BE RESPONSIBLE FOR FIELD VERIFICATION OF BE RESPONSIBLE FOR FIELD VERIFICATION OF  RESPONSIBLE FOR FIELD VERIFICATION OF RESPONSIBLE FOR FIELD VERIFICATION OF  FOR FIELD VERIFICATION OF FOR FIELD VERIFICATION OF  FIELD VERIFICATION OF FIELD VERIFICATION OF  VERIFICATION OF VERIFICATION OF  OF OF EXISTING CONDITIONS, OBSTRUCTIONS, AND UTILITIES  CONDITIONS, OBSTRUCTIONS, AND UTILITIES CONDITIONS, OBSTRUCTIONS, AND UTILITIES  OBSTRUCTIONS, AND UTILITIES OBSTRUCTIONS, AND UTILITIES  AND UTILITIES AND UTILITIES  UTILITIES UTILITIES WHICH MAY AFFECT PROPOSED WORK.   2. ALL MECHANIZED EQUIPMENT OPERATED IN OR NEAR ALL MECHANIZED EQUIPMENT OPERATED IN OR NEAR  MECHANIZED EQUIPMENT OPERATED IN OR NEAR MECHANIZED EQUIPMENT OPERATED IN OR NEAR  EQUIPMENT OPERATED IN OR NEAR EQUIPMENT OPERATED IN OR NEAR  OPERATED IN OR NEAR OPERATED IN OR NEAR  IN OR NEAR IN OR NEAR  OR NEAR OR NEAR  NEAR NEAR THE STREAM OR ITS TRIBUTARIES SHALL BE  STREAM OR ITS TRIBUTARIES SHALL BE STREAM OR ITS TRIBUTARIES SHALL BE  OR ITS TRIBUTARIES SHALL BE OR ITS TRIBUTARIES SHALL BE  ITS TRIBUTARIES SHALL BE ITS TRIBUTARIES SHALL BE  TRIBUTARIES SHALL BE TRIBUTARIES SHALL BE  SHALL BE SHALL BE  BE BE INSPECTED REGULARLY AND MAINTAINED TO PREVENT  REGULARLY AND MAINTAINED TO PREVENT REGULARLY AND MAINTAINED TO PREVENT  AND MAINTAINED TO PREVENT AND MAINTAINED TO PREVENT  MAINTAINED TO PREVENT MAINTAINED TO PREVENT  TO PREVENT TO PREVENT  PREVENT PREVENT CONTAMINATION OF STREAM WATERS FROM FUELS,  OF STREAM WATERS FROM FUELS, OF STREAM WATERS FROM FUELS,  STREAM WATERS FROM FUELS, STREAM WATERS FROM FUELS,  WATERS FROM FUELS, WATERS FROM FUELS,  FROM FUELS, FROM FUELS,  FUELS, FUELS, LUBRICANTS, HYDRAULIC FLUIDS, OR OTHER TOXIC  HYDRAULIC FLUIDS, OR OTHER TOXIC HYDRAULIC FLUIDS, OR OTHER TOXIC  FLUIDS, OR OTHER TOXIC FLUIDS, OR OTHER TOXIC  OR OTHER TOXIC OR OTHER TOXIC  OTHER TOXIC OTHER TOXIC  TOXIC TOXIC MATERIALS. A CONTINGENCY PLAN SHALL BE  A CONTINGENCY PLAN SHALL BE A CONTINGENCY PLAN SHALL BE  CONTINGENCY PLAN SHALL BE CONTINGENCY PLAN SHALL BE  PLAN SHALL BE PLAN SHALL BE  SHALL BE SHALL BE  BE BE DEVELOPED FOR THE USE OF THESE MATERIALS,  FOR THE USE OF THESE MATERIALS, FOR THE USE OF THESE MATERIALS,  THE USE OF THESE MATERIALS, THE USE OF THESE MATERIALS,  USE OF THESE MATERIALS, USE OF THESE MATERIALS,  OF THESE MATERIALS, OF THESE MATERIALS,  THESE MATERIALS, THESE MATERIALS,  MATERIALS, MATERIALS, INCLUDING SPILL CONTAINMENT, CLEAN UP, AND  SPILL CONTAINMENT, CLEAN UP, AND SPILL CONTAINMENT, CLEAN UP, AND  CONTAINMENT, CLEAN UP, AND CONTAINMENT, CLEAN UP, AND  CLEAN UP, AND CLEAN UP, AND  UP, AND UP, AND  AND AND NOTIFICATION TO THE APPROPRIATE AGENCIES. SPILL  TO THE APPROPRIATE AGENCIES. SPILL TO THE APPROPRIATE AGENCIES. SPILL  THE APPROPRIATE AGENCIES. SPILL THE APPROPRIATE AGENCIES. SPILL  APPROPRIATE AGENCIES. SPILL APPROPRIATE AGENCIES. SPILL  AGENCIES. SPILL AGENCIES. SPILL  SPILL SPILL KITS, SORBENTS, AND CONTAINERS FOR DISPOSAL  SORBENTS, AND CONTAINERS FOR DISPOSAL SORBENTS, AND CONTAINERS FOR DISPOSAL  AND CONTAINERS FOR DISPOSAL AND CONTAINERS FOR DISPOSAL  CONTAINERS FOR DISPOSAL CONTAINERS FOR DISPOSAL  FOR DISPOSAL FOR DISPOSAL  DISPOSAL DISPOSAL SHALL BE RETAINED ON SITE.  3. ALL EQUIPMENT MAINTENANCE SHALL BE PERFORMED ALL EQUIPMENT MAINTENANCE SHALL BE PERFORMED  EQUIPMENT MAINTENANCE SHALL BE PERFORMED EQUIPMENT MAINTENANCE SHALL BE PERFORMED  MAINTENANCE SHALL BE PERFORMED MAINTENANCE SHALL BE PERFORMED  SHALL BE PERFORMED SHALL BE PERFORMED  BE PERFORMED BE PERFORMED  PERFORMED PERFORMED AT LEAST 50 FT FROM THE STREAM OR ITS  LEAST 50 FT FROM THE STREAM OR ITS LEAST 50 FT FROM THE STREAM OR ITS  50 FT FROM THE STREAM OR ITS 50 FT FROM THE STREAM OR ITS  FT FROM THE STREAM OR ITS FT FROM THE STREAM OR ITS  FROM THE STREAM OR ITS FROM THE STREAM OR ITS  THE STREAM OR ITS THE STREAM OR ITS  STREAM OR ITS STREAM OR ITS  OR ITS OR ITS  ITS ITS TRIBUTARIES. 4. CLEARING AND GRUBBING SHALL BE LIMITED TO THAT CLEARING AND GRUBBING SHALL BE LIMITED TO THAT  AND GRUBBING SHALL BE LIMITED TO THAT AND GRUBBING SHALL BE LIMITED TO THAT  GRUBBING SHALL BE LIMITED TO THAT GRUBBING SHALL BE LIMITED TO THAT  SHALL BE LIMITED TO THAT SHALL BE LIMITED TO THAT  BE LIMITED TO THAT BE LIMITED TO THAT  LIMITED TO THAT LIMITED TO THAT  TO THAT TO THAT  THAT THAT WHICH IS NECESSARY FOR CONSTRUCTION OF THE  IS NECESSARY FOR CONSTRUCTION OF THE IS NECESSARY FOR CONSTRUCTION OF THE  NECESSARY FOR CONSTRUCTION OF THE NECESSARY FOR CONSTRUCTION OF THE  FOR CONSTRUCTION OF THE FOR CONSTRUCTION OF THE  CONSTRUCTION OF THE CONSTRUCTION OF THE  OF THE OF THE  THE THE PROPOSED CHANNEL AND SHALL BE APPROVED BY  CHANNEL AND SHALL BE APPROVED BY CHANNEL AND SHALL BE APPROVED BY  AND SHALL BE APPROVED BY AND SHALL BE APPROVED BY  SHALL BE APPROVED BY SHALL BE APPROVED BY  BE APPROVED BY BE APPROVED BY  APPROVED BY APPROVED BY  BY BY THE ENGINEER. 5. CONTRACTOR IS RESPONSIBLE FOR PROVIDING SAFE CONTRACTOR IS RESPONSIBLE FOR PROVIDING SAFE  IS RESPONSIBLE FOR PROVIDING SAFE IS RESPONSIBLE FOR PROVIDING SAFE  RESPONSIBLE FOR PROVIDING SAFE RESPONSIBLE FOR PROVIDING SAFE  FOR PROVIDING SAFE FOR PROVIDING SAFE  PROVIDING SAFE PROVIDING SAFE  SAFE SAFE INGRESS AND EGRESS FROM SITE FOR ALL VEHICLES  AND EGRESS FROM SITE FOR ALL VEHICLES AND EGRESS FROM SITE FOR ALL VEHICLES  EGRESS FROM SITE FOR ALL VEHICLES EGRESS FROM SITE FOR ALL VEHICLES  FROM SITE FOR ALL VEHICLES FROM SITE FOR ALL VEHICLES  SITE FOR ALL VEHICLES SITE FOR ALL VEHICLES  FOR ALL VEHICLES FOR ALL VEHICLES  ALL VEHICLES ALL VEHICLES  VEHICLES VEHICLES INCLUDING, BUT NOT LIMITED TO, TRAFFIC ON  BUT NOT LIMITED TO, TRAFFIC ON BUT NOT LIMITED TO, TRAFFIC ON  NOT LIMITED TO, TRAFFIC ON NOT LIMITED TO, TRAFFIC ON  LIMITED TO, TRAFFIC ON LIMITED TO, TRAFFIC ON  TO, TRAFFIC ON TO, TRAFFIC ON  TRAFFIC ON TRAFFIC ON  ON ON ADJACENT PUBLIC ROADS AFFECTED BY CONSTRUCTION  PUBLIC ROADS AFFECTED BY CONSTRUCTION PUBLIC ROADS AFFECTED BY CONSTRUCTION  ROADS AFFECTED BY CONSTRUCTION ROADS AFFECTED BY CONSTRUCTION  AFFECTED BY CONSTRUCTION AFFECTED BY CONSTRUCTION  BY CONSTRUCTION BY CONSTRUCTION  CONSTRUCTION CONSTRUCTION TRAFFIC. 6. CONTRACTOR SHALL DISPOSE OF ALL WASTE CONTRACTOR SHALL DISPOSE OF ALL WASTE  SHALL DISPOSE OF ALL WASTE SHALL DISPOSE OF ALL WASTE  DISPOSE OF ALL WASTE DISPOSE OF ALL WASTE  OF ALL WASTE OF ALL WASTE  ALL WASTE ALL WASTE  WASTE WASTE MATERIALS GENERATED BY CONSTRUCTION ACTIVITIES  GENERATED BY CONSTRUCTION ACTIVITIES GENERATED BY CONSTRUCTION ACTIVITIES  BY CONSTRUCTION ACTIVITIES BY CONSTRUCTION ACTIVITIES  CONSTRUCTION ACTIVITIES CONSTRUCTION ACTIVITIES  ACTIVITIES ACTIVITIES IN ACCORDANCE WITH ALL FEDERAL, STATE AND LOCAL  ACCORDANCE WITH ALL FEDERAL, STATE AND LOCAL ACCORDANCE WITH ALL FEDERAL, STATE AND LOCAL  WITH ALL FEDERAL, STATE AND LOCAL WITH ALL FEDERAL, STATE AND LOCAL  ALL FEDERAL, STATE AND LOCAL ALL FEDERAL, STATE AND LOCAL  FEDERAL, STATE AND LOCAL FEDERAL, STATE AND LOCAL  STATE AND LOCAL STATE AND LOCAL  AND LOCAL AND LOCAL  LOCAL LOCAL REGULATIONS.   7. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE CONTRACTOR SHALL BE RESPONSIBLE FOR  CONTRACTOR SHALL BE RESPONSIBLE FOR CONTRACTOR SHALL BE RESPONSIBLE FOR  SHALL BE RESPONSIBLE FOR SHALL BE RESPONSIBLE FOR  BE RESPONSIBLE FOR BE RESPONSIBLE FOR  RESPONSIBLE FOR RESPONSIBLE FOR  FOR FOR REPAIRS TO EXISTING FACILITIES FROM DAMAGES  TO EXISTING FACILITIES FROM DAMAGES TO EXISTING FACILITIES FROM DAMAGES  EXISTING FACILITIES FROM DAMAGES EXISTING FACILITIES FROM DAMAGES  FACILITIES FROM DAMAGES FACILITIES FROM DAMAGES  FROM DAMAGES FROM DAMAGES  DAMAGES DAMAGES OCCURRING AS A RESULT OF CONSTRUCTION  AS A RESULT OF CONSTRUCTION AS A RESULT OF CONSTRUCTION  A RESULT OF CONSTRUCTION A RESULT OF CONSTRUCTION  RESULT OF CONSTRUCTION RESULT OF CONSTRUCTION  OF CONSTRUCTION OF CONSTRUCTION  CONSTRUCTION CONSTRUCTION ACTIVITIES. 8. THE INSTALLATION OF EROSION CONTROL MEASURES THE INSTALLATION OF EROSION CONTROL MEASURES  INSTALLATION OF EROSION CONTROL MEASURES INSTALLATION OF EROSION CONTROL MEASURES  OF EROSION CONTROL MEASURES OF EROSION CONTROL MEASURES  EROSION CONTROL MEASURES EROSION CONTROL MEASURES  CONTROL MEASURES CONTROL MEASURES  MEASURES MEASURES AND PRACTICES SHALL OCCUR PRIOR TO LAND  PRACTICES SHALL OCCUR PRIOR TO LAND PRACTICES SHALL OCCUR PRIOR TO LAND  SHALL OCCUR PRIOR TO LAND SHALL OCCUR PRIOR TO LAND  OCCUR PRIOR TO LAND OCCUR PRIOR TO LAND  PRIOR TO LAND PRIOR TO LAND  TO LAND TO LAND  LAND LAND DISTURBING ACTIVITIES.
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SURVEY: THE COORDINATE SYSTEM IS THE NAD83 NORTH CAROLINA  COORDINATE SYSTEM IS THE NAD83 NORTH CAROLINA COORDINATE SYSTEM IS THE NAD83 NORTH CAROLINA  SYSTEM IS THE NAD83 NORTH CAROLINA SYSTEM IS THE NAD83 NORTH CAROLINA  IS THE NAD83 NORTH CAROLINA IS THE NAD83 NORTH CAROLINA  THE NAD83 NORTH CAROLINA THE NAD83 NORTH CAROLINA  NAD83 NORTH CAROLINA NAD83 NORTH CAROLINA  NORTH CAROLINA NORTH CAROLINA  CAROLINA CAROLINA STATE PLANE GRID. THE VERTICAL DATUM IS NAVD88.
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BRUSH RUN - SMALL/LARGE  PROFILE NOT TO SCALE
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NOTE: BRUSH RUN SMALL/LARGE BACKFILL MATERIAL  SHALL BE COMPOSED OF:  MATERIAL               COMPOSITION BY               COMPOSITION BY COMPOSITION BY VOLUME LIMBS (4-6" IN DIAMETER)                   6'' STONE (RIPRAP OR HARVESTED ON-SITE)    GRAVEL (SURGE OR HARVESTED ON-SITE)       SOIL (ON-SITE)                          
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BOULDER BRUSH RUN PROFILE VIEW NOT TO SCALE
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BED OF POOL
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MAJOR LOGS ORIENTED DOWNSTREAM TO AVOID SNAGGING
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GENERAL NOTES: : DISTURBED ACREAGE: 18.12 ACRES INCLUDING CONSTRUCTION EASEMENT 1. SITE SOILS: CODORUS LOAM, ROSMAN LOAM, EVARD SOILS.   SITE SOILS: CODORUS LOAM, ROSMAN LOAM, EVARD SOILS.   CODORUS LOAM, ROSMAN LOAM, EVARD SOILS.   2. RECEIVING WATERS: NORTH FORK OF MILLS RIVER, CLASSIFIED AS A WS-II; Tr, HQW RECEIVING WATERS: NORTH FORK OF MILLS RIVER, CLASSIFIED AS A WS-II; Tr, HQW  WATERS: NORTH FORK OF MILLS RIVER, CLASSIFIED AS A WS-II; Tr, HQW WATERS: NORTH FORK OF MILLS RIVER, CLASSIFIED AS A WS-II; Tr, HQW  NORTH FORK OF MILLS RIVER, CLASSIFIED AS A WS-II; Tr, HQW NORTH FORK OF MILLS RIVER, CLASSIFIED AS A WS-II; Tr, HQW  FORK OF MILLS RIVER, CLASSIFIED AS A WS-II; Tr, HQW FORK OF MILLS RIVER, CLASSIFIED AS A WS-II; Tr, HQW  OF MILLS RIVER, CLASSIFIED AS A WS-II; Tr, HQW OF MILLS RIVER, CLASSIFIED AS A WS-II; Tr, HQW  MILLS RIVER, CLASSIFIED AS A WS-II; Tr, HQW MILLS RIVER, CLASSIFIED AS A WS-II; Tr, HQW  RIVER, CLASSIFIED AS A WS-II; Tr, HQW RIVER, CLASSIFIED AS A WS-II; Tr, HQW  CLASSIFIED AS A WS-II; Tr, HQW CLASSIFIED AS A WS-II; Tr, HQW  AS A WS-II; Tr, HQW AS A WS-II; Tr, HQW  A WS-II; Tr, HQW A WS-II; Tr, HQW  WS-II; Tr, HQW WS-II; Tr, HQW  Tr, HQW Tr, HQW , HQW  HQW HQW STREAM. 3. THE CONTRACTOR SHALL INSTALL AND MAINTAIN THROUGHOUT THE DURATION OF THE CONTRACTOR SHALL INSTALL AND MAINTAIN THROUGHOUT THE DURATION OF  CONTRACTOR SHALL INSTALL AND MAINTAIN THROUGHOUT THE DURATION OF CONTRACTOR SHALL INSTALL AND MAINTAIN THROUGHOUT THE DURATION OF  SHALL INSTALL AND MAINTAIN THROUGHOUT THE DURATION OF SHALL INSTALL AND MAINTAIN THROUGHOUT THE DURATION OF  INSTALL AND MAINTAIN THROUGHOUT THE DURATION OF INSTALL AND MAINTAIN THROUGHOUT THE DURATION OF  AND MAINTAIN THROUGHOUT THE DURATION OF AND MAINTAIN THROUGHOUT THE DURATION OF  MAINTAIN THROUGHOUT THE DURATION OF MAINTAIN THROUGHOUT THE DURATION OF  THROUGHOUT THE DURATION OF THROUGHOUT THE DURATION OF  THE DURATION OF THE DURATION OF  DURATION OF DURATION OF  OF OF CONSTRUCTION ALL EROSION CONTROL MEASURES IN ACCORDANCE WITH THESE  ALL EROSION CONTROL MEASURES IN ACCORDANCE WITH THESE ALL EROSION CONTROL MEASURES IN ACCORDANCE WITH THESE  EROSION CONTROL MEASURES IN ACCORDANCE WITH THESE EROSION CONTROL MEASURES IN ACCORDANCE WITH THESE  CONTROL MEASURES IN ACCORDANCE WITH THESE CONTROL MEASURES IN ACCORDANCE WITH THESE  MEASURES IN ACCORDANCE WITH THESE MEASURES IN ACCORDANCE WITH THESE  IN ACCORDANCE WITH THESE IN ACCORDANCE WITH THESE  ACCORDANCE WITH THESE ACCORDANCE WITH THESE  WITH THESE WITH THESE  THESE THESE PLANS AND IN ACCORDANCE WITH APPLICABLE EROSION AND SEDIMENT CONTROL  AND IN ACCORDANCE WITH APPLICABLE EROSION AND SEDIMENT CONTROL AND IN ACCORDANCE WITH APPLICABLE EROSION AND SEDIMENT CONTROL  IN ACCORDANCE WITH APPLICABLE EROSION AND SEDIMENT CONTROL IN ACCORDANCE WITH APPLICABLE EROSION AND SEDIMENT CONTROL  ACCORDANCE WITH APPLICABLE EROSION AND SEDIMENT CONTROL ACCORDANCE WITH APPLICABLE EROSION AND SEDIMENT CONTROL  WITH APPLICABLE EROSION AND SEDIMENT CONTROL WITH APPLICABLE EROSION AND SEDIMENT CONTROL  APPLICABLE EROSION AND SEDIMENT CONTROL APPLICABLE EROSION AND SEDIMENT CONTROL  EROSION AND SEDIMENT CONTROL EROSION AND SEDIMENT CONTROL  AND SEDIMENT CONTROL AND SEDIMENT CONTROL  SEDIMENT CONTROL SEDIMENT CONTROL  CONTROL CONTROL REGULATIONS. 4. ALL EROSION CONTROL MEASURES SHALL BE CONSTRUCTED IN ACCORDANCE WITH ALL EROSION CONTROL MEASURES SHALL BE CONSTRUCTED IN ACCORDANCE WITH  EROSION CONTROL MEASURES SHALL BE CONSTRUCTED IN ACCORDANCE WITH EROSION CONTROL MEASURES SHALL BE CONSTRUCTED IN ACCORDANCE WITH  CONTROL MEASURES SHALL BE CONSTRUCTED IN ACCORDANCE WITH CONTROL MEASURES SHALL BE CONSTRUCTED IN ACCORDANCE WITH  MEASURES SHALL BE CONSTRUCTED IN ACCORDANCE WITH MEASURES SHALL BE CONSTRUCTED IN ACCORDANCE WITH  SHALL BE CONSTRUCTED IN ACCORDANCE WITH SHALL BE CONSTRUCTED IN ACCORDANCE WITH  BE CONSTRUCTED IN ACCORDANCE WITH BE CONSTRUCTED IN ACCORDANCE WITH  CONSTRUCTED IN ACCORDANCE WITH CONSTRUCTED IN ACCORDANCE WITH  IN ACCORDANCE WITH IN ACCORDANCE WITH  ACCORDANCE WITH ACCORDANCE WITH  WITH WITH THE NORTH CAROLINA EROSION AND SEDIMENT CONTROL REGULATIONS, U.S.  NORTH CAROLINA EROSION AND SEDIMENT CONTROL REGULATIONS, U.S. NORTH CAROLINA EROSION AND SEDIMENT CONTROL REGULATIONS, U.S.  CAROLINA EROSION AND SEDIMENT CONTROL REGULATIONS, U.S. CAROLINA EROSION AND SEDIMENT CONTROL REGULATIONS, U.S.  EROSION AND SEDIMENT CONTROL REGULATIONS, U.S. EROSION AND SEDIMENT CONTROL REGULATIONS, U.S.  AND SEDIMENT CONTROL REGULATIONS, U.S. AND SEDIMENT CONTROL REGULATIONS, U.S.  SEDIMENT CONTROL REGULATIONS, U.S. SEDIMENT CONTROL REGULATIONS, U.S.  CONTROL REGULATIONS, U.S. CONTROL REGULATIONS, U.S.  REGULATIONS, U.S. REGULATIONS, U.S.  U.S. U.S. DEPARTMENT OF AGRICULTURE, AND U.S. NATURAL RESOURCES CONSERVATION  OF AGRICULTURE, AND U.S. NATURAL RESOURCES CONSERVATION OF AGRICULTURE, AND U.S. NATURAL RESOURCES CONSERVATION  AGRICULTURE, AND U.S. NATURAL RESOURCES CONSERVATION AGRICULTURE, AND U.S. NATURAL RESOURCES CONSERVATION  AND U.S. NATURAL RESOURCES CONSERVATION AND U.S. NATURAL RESOURCES CONSERVATION  U.S. NATURAL RESOURCES CONSERVATION U.S. NATURAL RESOURCES CONSERVATION  NATURAL RESOURCES CONSERVATION NATURAL RESOURCES CONSERVATION  RESOURCES CONSERVATION RESOURCES CONSERVATION  CONSERVATION CONSERVATION SERVICE REGULATIONS. 5. THE CONTRACTOR SHALL CONTINUOUSLY MAINTAIN ALL EROSION CONTROL DEVICES THE CONTRACTOR SHALL CONTINUOUSLY MAINTAIN ALL EROSION CONTROL DEVICES  CONTRACTOR SHALL CONTINUOUSLY MAINTAIN ALL EROSION CONTROL DEVICES CONTRACTOR SHALL CONTINUOUSLY MAINTAIN ALL EROSION CONTROL DEVICES  SHALL CONTINUOUSLY MAINTAIN ALL EROSION CONTROL DEVICES SHALL CONTINUOUSLY MAINTAIN ALL EROSION CONTROL DEVICES  CONTINUOUSLY MAINTAIN ALL EROSION CONTROL DEVICES CONTINUOUSLY MAINTAIN ALL EROSION CONTROL DEVICES  MAINTAIN ALL EROSION CONTROL DEVICES MAINTAIN ALL EROSION CONTROL DEVICES  ALL EROSION CONTROL DEVICES ALL EROSION CONTROL DEVICES  EROSION CONTROL DEVICES EROSION CONTROL DEVICES  CONTROL DEVICES CONTROL DEVICES  DEVICES DEVICES AND STRUCTURES TO MINIMIZE EROSION. 6. EROSION AND SEDIMENT CONTROL MEASURES SHALL BE MAINTAINED CONTINUOUSLY, EROSION AND SEDIMENT CONTROL MEASURES SHALL BE MAINTAINED CONTINUOUSLY,  AND SEDIMENT CONTROL MEASURES SHALL BE MAINTAINED CONTINUOUSLY, AND SEDIMENT CONTROL MEASURES SHALL BE MAINTAINED CONTINUOUSLY,  SEDIMENT CONTROL MEASURES SHALL BE MAINTAINED CONTINUOUSLY, SEDIMENT CONTROL MEASURES SHALL BE MAINTAINED CONTINUOUSLY,  CONTROL MEASURES SHALL BE MAINTAINED CONTINUOUSLY, CONTROL MEASURES SHALL BE MAINTAINED CONTINUOUSLY,  MEASURES SHALL BE MAINTAINED CONTINUOUSLY, MEASURES SHALL BE MAINTAINED CONTINUOUSLY,  SHALL BE MAINTAINED CONTINUOUSLY, SHALL BE MAINTAINED CONTINUOUSLY,  BE MAINTAINED CONTINUOUSLY, BE MAINTAINED CONTINUOUSLY,  MAINTAINED CONTINUOUSLY, MAINTAINED CONTINUOUSLY,  CONTINUOUSLY, CONTINUOUSLY, RELOCATED WHEN AND AS NECESSARY, AND SHALL BE CHECKED AFTER EVERY  WHEN AND AS NECESSARY, AND SHALL BE CHECKED AFTER EVERY WHEN AND AS NECESSARY, AND SHALL BE CHECKED AFTER EVERY  AND AS NECESSARY, AND SHALL BE CHECKED AFTER EVERY AND AS NECESSARY, AND SHALL BE CHECKED AFTER EVERY  AS NECESSARY, AND SHALL BE CHECKED AFTER EVERY AS NECESSARY, AND SHALL BE CHECKED AFTER EVERY  NECESSARY, AND SHALL BE CHECKED AFTER EVERY NECESSARY, AND SHALL BE CHECKED AFTER EVERY  AND SHALL BE CHECKED AFTER EVERY AND SHALL BE CHECKED AFTER EVERY  SHALL BE CHECKED AFTER EVERY SHALL BE CHECKED AFTER EVERY  BE CHECKED AFTER EVERY BE CHECKED AFTER EVERY  CHECKED AFTER EVERY CHECKED AFTER EVERY  AFTER EVERY AFTER EVERY  EVERY EVERY RAINFALL. SEEDED AREAS SHALL BE CHECKED REGULARLY AND SHALL BE WATERED,  SEEDED AREAS SHALL BE CHECKED REGULARLY AND SHALL BE WATERED, SEEDED AREAS SHALL BE CHECKED REGULARLY AND SHALL BE WATERED,  AREAS SHALL BE CHECKED REGULARLY AND SHALL BE WATERED, AREAS SHALL BE CHECKED REGULARLY AND SHALL BE WATERED,  SHALL BE CHECKED REGULARLY AND SHALL BE WATERED, SHALL BE CHECKED REGULARLY AND SHALL BE WATERED,  BE CHECKED REGULARLY AND SHALL BE WATERED, BE CHECKED REGULARLY AND SHALL BE WATERED,  CHECKED REGULARLY AND SHALL BE WATERED, CHECKED REGULARLY AND SHALL BE WATERED,  REGULARLY AND SHALL BE WATERED, REGULARLY AND SHALL BE WATERED,  AND SHALL BE WATERED, AND SHALL BE WATERED,  SHALL BE WATERED, SHALL BE WATERED,  BE WATERED, BE WATERED,  WATERED, WATERED, FERTILIZED, RE-SEEDED, AND MULCHED AS NECESSARY TO OBTAIN A DENSE STAND  RE-SEEDED, AND MULCHED AS NECESSARY TO OBTAIN A DENSE STAND RE-SEEDED, AND MULCHED AS NECESSARY TO OBTAIN A DENSE STAND  AND MULCHED AS NECESSARY TO OBTAIN A DENSE STAND AND MULCHED AS NECESSARY TO OBTAIN A DENSE STAND  MULCHED AS NECESSARY TO OBTAIN A DENSE STAND MULCHED AS NECESSARY TO OBTAIN A DENSE STAND  AS NECESSARY TO OBTAIN A DENSE STAND AS NECESSARY TO OBTAIN A DENSE STAND  NECESSARY TO OBTAIN A DENSE STAND NECESSARY TO OBTAIN A DENSE STAND  TO OBTAIN A DENSE STAND TO OBTAIN A DENSE STAND  OBTAIN A DENSE STAND OBTAIN A DENSE STAND  A DENSE STAND A DENSE STAND  DENSE STAND DENSE STAND  STAND STAND OF GRASS.  IF ANY MEASURE IS FOUND TO BE DAMAGED, DEFICIENT, OR UNSTABLE  GRASS.  IF ANY MEASURE IS FOUND TO BE DAMAGED, DEFICIENT, OR UNSTABLE GRASS.  IF ANY MEASURE IS FOUND TO BE DAMAGED, DEFICIENT, OR UNSTABLE   IF ANY MEASURE IS FOUND TO BE DAMAGED, DEFICIENT, OR UNSTABLE  IF ANY MEASURE IS FOUND TO BE DAMAGED, DEFICIENT, OR UNSTABLE IF ANY MEASURE IS FOUND TO BE DAMAGED, DEFICIENT, OR UNSTABLE  ANY MEASURE IS FOUND TO BE DAMAGED, DEFICIENT, OR UNSTABLE ANY MEASURE IS FOUND TO BE DAMAGED, DEFICIENT, OR UNSTABLE  MEASURE IS FOUND TO BE DAMAGED, DEFICIENT, OR UNSTABLE MEASURE IS FOUND TO BE DAMAGED, DEFICIENT, OR UNSTABLE  IS FOUND TO BE DAMAGED, DEFICIENT, OR UNSTABLE IS FOUND TO BE DAMAGED, DEFICIENT, OR UNSTABLE  FOUND TO BE DAMAGED, DEFICIENT, OR UNSTABLE FOUND TO BE DAMAGED, DEFICIENT, OR UNSTABLE  TO BE DAMAGED, DEFICIENT, OR UNSTABLE TO BE DAMAGED, DEFICIENT, OR UNSTABLE  BE DAMAGED, DEFICIENT, OR UNSTABLE BE DAMAGED, DEFICIENT, OR UNSTABLE  DAMAGED, DEFICIENT, OR UNSTABLE DAMAGED, DEFICIENT, OR UNSTABLE  DEFICIENT, OR UNSTABLE DEFICIENT, OR UNSTABLE  OR UNSTABLE OR UNSTABLE  UNSTABLE UNSTABLE IT SHALL BE REPAIRED IMMEDIATELY. 7. DISTURBED AREAS THAT ARE NOT OTHERWISE STABILIZED SHALL BE AMENDED AND DISTURBED AREAS THAT ARE NOT OTHERWISE STABILIZED SHALL BE AMENDED AND  AREAS THAT ARE NOT OTHERWISE STABILIZED SHALL BE AMENDED AND AREAS THAT ARE NOT OTHERWISE STABILIZED SHALL BE AMENDED AND  THAT ARE NOT OTHERWISE STABILIZED SHALL BE AMENDED AND THAT ARE NOT OTHERWISE STABILIZED SHALL BE AMENDED AND  ARE NOT OTHERWISE STABILIZED SHALL BE AMENDED AND ARE NOT OTHERWISE STABILIZED SHALL BE AMENDED AND  NOT OTHERWISE STABILIZED SHALL BE AMENDED AND NOT OTHERWISE STABILIZED SHALL BE AMENDED AND  OTHERWISE STABILIZED SHALL BE AMENDED AND OTHERWISE STABILIZED SHALL BE AMENDED AND  STABILIZED SHALL BE AMENDED AND STABILIZED SHALL BE AMENDED AND  SHALL BE AMENDED AND SHALL BE AMENDED AND  BE AMENDED AND BE AMENDED AND  AMENDED AND AMENDED AND  AND AND SEEDED, TEMPORARILY OR PERMANENTLY IN ACCORDANCE WITH THE NORTH  TEMPORARILY OR PERMANENTLY IN ACCORDANCE WITH THE NORTH TEMPORARILY OR PERMANENTLY IN ACCORDANCE WITH THE NORTH  OR PERMANENTLY IN ACCORDANCE WITH THE NORTH OR PERMANENTLY IN ACCORDANCE WITH THE NORTH  PERMANENTLY IN ACCORDANCE WITH THE NORTH PERMANENTLY IN ACCORDANCE WITH THE NORTH  IN ACCORDANCE WITH THE NORTH IN ACCORDANCE WITH THE NORTH  ACCORDANCE WITH THE NORTH ACCORDANCE WITH THE NORTH  WITH THE NORTH WITH THE NORTH  THE NORTH THE NORTH  NORTH NORTH CAROLINA SEDIMENT CONTROL REGULATIONS.  PERMANENT SEEDING AND GRASS  SEDIMENT CONTROL REGULATIONS.  PERMANENT SEEDING AND GRASS SEDIMENT CONTROL REGULATIONS.  PERMANENT SEEDING AND GRASS  CONTROL REGULATIONS.  PERMANENT SEEDING AND GRASS CONTROL REGULATIONS.  PERMANENT SEEDING AND GRASS  REGULATIONS.  PERMANENT SEEDING AND GRASS REGULATIONS.  PERMANENT SEEDING AND GRASS   PERMANENT SEEDING AND GRASS  PERMANENT SEEDING AND GRASS PERMANENT SEEDING AND GRASS  SEEDING AND GRASS SEEDING AND GRASS  AND GRASS AND GRASS  GRASS GRASS ESTABLISHMENT ARE REQUIRED PRIOR TO PROJECT COMPLETION AND ACCEPTANCE. 8. ALL PERIMETER DIKES, SWALES, DITCHES, PERIMETER SLOPES AND ALL SLOPES ALL PERIMETER DIKES, SWALES, DITCHES, PERIMETER SLOPES AND ALL SLOPES  PERIMETER DIKES, SWALES, DITCHES, PERIMETER SLOPES AND ALL SLOPES PERIMETER DIKES, SWALES, DITCHES, PERIMETER SLOPES AND ALL SLOPES  DIKES, SWALES, DITCHES, PERIMETER SLOPES AND ALL SLOPES DIKES, SWALES, DITCHES, PERIMETER SLOPES AND ALL SLOPES  SWALES, DITCHES, PERIMETER SLOPES AND ALL SLOPES SWALES, DITCHES, PERIMETER SLOPES AND ALL SLOPES  DITCHES, PERIMETER SLOPES AND ALL SLOPES DITCHES, PERIMETER SLOPES AND ALL SLOPES  PERIMETER SLOPES AND ALL SLOPES PERIMETER SLOPES AND ALL SLOPES  SLOPES AND ALL SLOPES SLOPES AND ALL SLOPES  AND ALL SLOPES AND ALL SLOPES  ALL SLOPES ALL SLOPES  SLOPES SLOPES STEEPER THAN 3:1 SHALL BE PROVIDED TEMPORARY OR PERMANENT STABILIZATION  THAN 3:1 SHALL BE PROVIDED TEMPORARY OR PERMANENT STABILIZATION THAN 3:1 SHALL BE PROVIDED TEMPORARY OR PERMANENT STABILIZATION  3:1 SHALL BE PROVIDED TEMPORARY OR PERMANENT STABILIZATION 3:1 SHALL BE PROVIDED TEMPORARY OR PERMANENT STABILIZATION  SHALL BE PROVIDED TEMPORARY OR PERMANENT STABILIZATION SHALL BE PROVIDED TEMPORARY OR PERMANENT STABILIZATION  BE PROVIDED TEMPORARY OR PERMANENT STABILIZATION BE PROVIDED TEMPORARY OR PERMANENT STABILIZATION  PROVIDED TEMPORARY OR PERMANENT STABILIZATION PROVIDED TEMPORARY OR PERMANENT STABILIZATION  TEMPORARY OR PERMANENT STABILIZATION TEMPORARY OR PERMANENT STABILIZATION  OR PERMANENT STABILIZATION OR PERMANENT STABILIZATION  PERMANENT STABILIZATION PERMANENT STABILIZATION  STABILIZATION STABILIZATION WITH GROUND COVER WITHIN 7 DAYS OF ANY LAND-DISTURBING ACTIVITY.  9. ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES SHALL BE REMOVED ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES SHALL BE REMOVED  TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES SHALL BE REMOVED TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES SHALL BE REMOVED  EROSION AND SEDIMENT CONTROL MEASURES SHALL BE REMOVED EROSION AND SEDIMENT CONTROL MEASURES SHALL BE REMOVED  AND SEDIMENT CONTROL MEASURES SHALL BE REMOVED AND SEDIMENT CONTROL MEASURES SHALL BE REMOVED  SEDIMENT CONTROL MEASURES SHALL BE REMOVED SEDIMENT CONTROL MEASURES SHALL BE REMOVED  CONTROL MEASURES SHALL BE REMOVED CONTROL MEASURES SHALL BE REMOVED  MEASURES SHALL BE REMOVED MEASURES SHALL BE REMOVED  SHALL BE REMOVED SHALL BE REMOVED  BE REMOVED BE REMOVED  REMOVED REMOVED WITHIN 14 DAYS AFTER FINAL SITE STABILIZATION OR AFTER THE TEMPORARY  14 DAYS AFTER FINAL SITE STABILIZATION OR AFTER THE TEMPORARY 14 DAYS AFTER FINAL SITE STABILIZATION OR AFTER THE TEMPORARY  DAYS AFTER FINAL SITE STABILIZATION OR AFTER THE TEMPORARY DAYS AFTER FINAL SITE STABILIZATION OR AFTER THE TEMPORARY  AFTER FINAL SITE STABILIZATION OR AFTER THE TEMPORARY AFTER FINAL SITE STABILIZATION OR AFTER THE TEMPORARY  FINAL SITE STABILIZATION OR AFTER THE TEMPORARY FINAL SITE STABILIZATION OR AFTER THE TEMPORARY  SITE STABILIZATION OR AFTER THE TEMPORARY SITE STABILIZATION OR AFTER THE TEMPORARY  STABILIZATION OR AFTER THE TEMPORARY STABILIZATION OR AFTER THE TEMPORARY  OR AFTER THE TEMPORARY OR AFTER THE TEMPORARY  AFTER THE TEMPORARY AFTER THE TEMPORARY  THE TEMPORARY THE TEMPORARY  TEMPORARY TEMPORARY MEASURES ARE NO LONGER NEEDED. TRAPPED SEDIMENT AND DISTURBED SOIL  ARE NO LONGER NEEDED. TRAPPED SEDIMENT AND DISTURBED SOIL ARE NO LONGER NEEDED. TRAPPED SEDIMENT AND DISTURBED SOIL  NO LONGER NEEDED. TRAPPED SEDIMENT AND DISTURBED SOIL NO LONGER NEEDED. TRAPPED SEDIMENT AND DISTURBED SOIL  LONGER NEEDED. TRAPPED SEDIMENT AND DISTURBED SOIL LONGER NEEDED. TRAPPED SEDIMENT AND DISTURBED SOIL  NEEDED. TRAPPED SEDIMENT AND DISTURBED SOIL NEEDED. TRAPPED SEDIMENT AND DISTURBED SOIL  TRAPPED SEDIMENT AND DISTURBED SOIL TRAPPED SEDIMENT AND DISTURBED SOIL  SEDIMENT AND DISTURBED SOIL SEDIMENT AND DISTURBED SOIL  AND DISTURBED SOIL AND DISTURBED SOIL  DISTURBED SOIL DISTURBED SOIL  SOIL SOIL AREAS RESULTING FROM THE DISPOSITION OF TEMPORARY MEASURES SHALL BE  RESULTING FROM THE DISPOSITION OF TEMPORARY MEASURES SHALL BE RESULTING FROM THE DISPOSITION OF TEMPORARY MEASURES SHALL BE  FROM THE DISPOSITION OF TEMPORARY MEASURES SHALL BE FROM THE DISPOSITION OF TEMPORARY MEASURES SHALL BE  THE DISPOSITION OF TEMPORARY MEASURES SHALL BE THE DISPOSITION OF TEMPORARY MEASURES SHALL BE  DISPOSITION OF TEMPORARY MEASURES SHALL BE DISPOSITION OF TEMPORARY MEASURES SHALL BE  OF TEMPORARY MEASURES SHALL BE OF TEMPORARY MEASURES SHALL BE  TEMPORARY MEASURES SHALL BE TEMPORARY MEASURES SHALL BE  MEASURES SHALL BE MEASURES SHALL BE  SHALL BE SHALL BE  BE BE PERMANENTLY STABILIZED TO PREVENT FURTHER EROSION AND SEDIMENTATION. 10. WHERE SEDIMENT IS TRANSPORTED ONTO A PAVED OR PUBLIC ROAD SURFACE, THE WHERE SEDIMENT IS TRANSPORTED ONTO A PAVED OR PUBLIC ROAD SURFACE, THE  SEDIMENT IS TRANSPORTED ONTO A PAVED OR PUBLIC ROAD SURFACE, THE SEDIMENT IS TRANSPORTED ONTO A PAVED OR PUBLIC ROAD SURFACE, THE  IS TRANSPORTED ONTO A PAVED OR PUBLIC ROAD SURFACE, THE IS TRANSPORTED ONTO A PAVED OR PUBLIC ROAD SURFACE, THE  TRANSPORTED ONTO A PAVED OR PUBLIC ROAD SURFACE, THE TRANSPORTED ONTO A PAVED OR PUBLIC ROAD SURFACE, THE  ONTO A PAVED OR PUBLIC ROAD SURFACE, THE ONTO A PAVED OR PUBLIC ROAD SURFACE, THE  A PAVED OR PUBLIC ROAD SURFACE, THE A PAVED OR PUBLIC ROAD SURFACE, THE  PAVED OR PUBLIC ROAD SURFACE, THE PAVED OR PUBLIC ROAD SURFACE, THE  OR PUBLIC ROAD SURFACE, THE OR PUBLIC ROAD SURFACE, THE  PUBLIC ROAD SURFACE, THE PUBLIC ROAD SURFACE, THE  ROAD SURFACE, THE ROAD SURFACE, THE  SURFACE, THE SURFACE, THE  THE THE ROAD SURFACE SHALL BE CLEANED THOROUGHLY AT THE END OF EACH DAY.   SURFACE SHALL BE CLEANED THOROUGHLY AT THE END OF EACH DAY.  SURFACE SHALL BE CLEANED THOROUGHLY AT THE END OF EACH DAY.   SHALL BE CLEANED THOROUGHLY AT THE END OF EACH DAY.  SHALL BE CLEANED THOROUGHLY AT THE END OF EACH DAY.   BE CLEANED THOROUGHLY AT THE END OF EACH DAY.  BE CLEANED THOROUGHLY AT THE END OF EACH DAY.   CLEANED THOROUGHLY AT THE END OF EACH DAY.  CLEANED THOROUGHLY AT THE END OF EACH DAY.   THOROUGHLY AT THE END OF EACH DAY.  THOROUGHLY AT THE END OF EACH DAY.   AT THE END OF EACH DAY.  AT THE END OF EACH DAY.   THE END OF EACH DAY.  THE END OF EACH DAY.   END OF EACH DAY.  END OF EACH DAY.   OF EACH DAY.  OF EACH DAY.   EACH DAY.  EACH DAY.   DAY.  DAY.  SEDIMENT SHALL BE REMOVED FROM THE ROADS BY SHOVELING OR SWEEPING AND  SHALL BE REMOVED FROM THE ROADS BY SHOVELING OR SWEEPING AND SHALL BE REMOVED FROM THE ROADS BY SHOVELING OR SWEEPING AND  BE REMOVED FROM THE ROADS BY SHOVELING OR SWEEPING AND BE REMOVED FROM THE ROADS BY SHOVELING OR SWEEPING AND  REMOVED FROM THE ROADS BY SHOVELING OR SWEEPING AND REMOVED FROM THE ROADS BY SHOVELING OR SWEEPING AND  FROM THE ROADS BY SHOVELING OR SWEEPING AND FROM THE ROADS BY SHOVELING OR SWEEPING AND  THE ROADS BY SHOVELING OR SWEEPING AND THE ROADS BY SHOVELING OR SWEEPING AND  ROADS BY SHOVELING OR SWEEPING AND ROADS BY SHOVELING OR SWEEPING AND  BY SHOVELING OR SWEEPING AND BY SHOVELING OR SWEEPING AND  SHOVELING OR SWEEPING AND SHOVELING OR SWEEPING AND  OR SWEEPING AND OR SWEEPING AND  SWEEPING AND SWEEPING AND  AND AND TRANSPORTED TO A SEDIMENT CONTROL DISPOSAL AREA.  STREET WASHING SHALL  TO A SEDIMENT CONTROL DISPOSAL AREA.  STREET WASHING SHALL TO A SEDIMENT CONTROL DISPOSAL AREA.  STREET WASHING SHALL  A SEDIMENT CONTROL DISPOSAL AREA.  STREET WASHING SHALL A SEDIMENT CONTROL DISPOSAL AREA.  STREET WASHING SHALL  SEDIMENT CONTROL DISPOSAL AREA.  STREET WASHING SHALL SEDIMENT CONTROL DISPOSAL AREA.  STREET WASHING SHALL  CONTROL DISPOSAL AREA.  STREET WASHING SHALL CONTROL DISPOSAL AREA.  STREET WASHING SHALL  DISPOSAL AREA.  STREET WASHING SHALL DISPOSAL AREA.  STREET WASHING SHALL  AREA.  STREET WASHING SHALL AREA.  STREET WASHING SHALL   STREET WASHING SHALL  STREET WASHING SHALL STREET WASHING SHALL  WASHING SHALL WASHING SHALL  SHALL SHALL BE ALLOWED ONLY AFTER SEDIMENT IS REMOVED IN THIS MANNER. 11. A CONSTRUCTION ENTRANCE SHALL BE INSTALLED AT ALL ACCESS POINTS FROM A CONSTRUCTION ENTRANCE SHALL BE INSTALLED AT ALL ACCESS POINTS FROM  CONSTRUCTION ENTRANCE SHALL BE INSTALLED AT ALL ACCESS POINTS FROM CONSTRUCTION ENTRANCE SHALL BE INSTALLED AT ALL ACCESS POINTS FROM  ENTRANCE SHALL BE INSTALLED AT ALL ACCESS POINTS FROM ENTRANCE SHALL BE INSTALLED AT ALL ACCESS POINTS FROM  SHALL BE INSTALLED AT ALL ACCESS POINTS FROM SHALL BE INSTALLED AT ALL ACCESS POINTS FROM  BE INSTALLED AT ALL ACCESS POINTS FROM BE INSTALLED AT ALL ACCESS POINTS FROM  INSTALLED AT ALL ACCESS POINTS FROM INSTALLED AT ALL ACCESS POINTS FROM  AT ALL ACCESS POINTS FROM AT ALL ACCESS POINTS FROM  ALL ACCESS POINTS FROM ALL ACCESS POINTS FROM  ACCESS POINTS FROM ACCESS POINTS FROM  POINTS FROM POINTS FROM  FROM FROM ANY PUBLIC ROAD.  WHEN A CRUSHED STONE CONSTRUCTION ENTRANCE HAS BEEN  PUBLIC ROAD.  WHEN A CRUSHED STONE CONSTRUCTION ENTRANCE HAS BEEN PUBLIC ROAD.  WHEN A CRUSHED STONE CONSTRUCTION ENTRANCE HAS BEEN  ROAD.  WHEN A CRUSHED STONE CONSTRUCTION ENTRANCE HAS BEEN ROAD.  WHEN A CRUSHED STONE CONSTRUCTION ENTRANCE HAS BEEN   WHEN A CRUSHED STONE CONSTRUCTION ENTRANCE HAS BEEN  WHEN A CRUSHED STONE CONSTRUCTION ENTRANCE HAS BEEN WHEN A CRUSHED STONE CONSTRUCTION ENTRANCE HAS BEEN  A CRUSHED STONE CONSTRUCTION ENTRANCE HAS BEEN A CRUSHED STONE CONSTRUCTION ENTRANCE HAS BEEN  CRUSHED STONE CONSTRUCTION ENTRANCE HAS BEEN CRUSHED STONE CONSTRUCTION ENTRANCE HAS BEEN  STONE CONSTRUCTION ENTRANCE HAS BEEN STONE CONSTRUCTION ENTRANCE HAS BEEN  CONSTRUCTION ENTRANCE HAS BEEN CONSTRUCTION ENTRANCE HAS BEEN  ENTRANCE HAS BEEN ENTRANCE HAS BEEN  HAS BEEN HAS BEEN  BEEN BEEN COVERED WITH SOIL OR HAS BEEN PUSHED INTO THE SOIL BY CONSTRUCTION  WITH SOIL OR HAS BEEN PUSHED INTO THE SOIL BY CONSTRUCTION WITH SOIL OR HAS BEEN PUSHED INTO THE SOIL BY CONSTRUCTION  SOIL OR HAS BEEN PUSHED INTO THE SOIL BY CONSTRUCTION SOIL OR HAS BEEN PUSHED INTO THE SOIL BY CONSTRUCTION  OR HAS BEEN PUSHED INTO THE SOIL BY CONSTRUCTION OR HAS BEEN PUSHED INTO THE SOIL BY CONSTRUCTION  HAS BEEN PUSHED INTO THE SOIL BY CONSTRUCTION HAS BEEN PUSHED INTO THE SOIL BY CONSTRUCTION  BEEN PUSHED INTO THE SOIL BY CONSTRUCTION BEEN PUSHED INTO THE SOIL BY CONSTRUCTION  PUSHED INTO THE SOIL BY CONSTRUCTION PUSHED INTO THE SOIL BY CONSTRUCTION  INTO THE SOIL BY CONSTRUCTION INTO THE SOIL BY CONSTRUCTION  THE SOIL BY CONSTRUCTION THE SOIL BY CONSTRUCTION  SOIL BY CONSTRUCTION SOIL BY CONSTRUCTION  BY CONSTRUCTION BY CONSTRUCTION  CONSTRUCTION CONSTRUCTION TRAFFIC, IT SHALL BE REPLACED WITH A DEPTH OF STONE EQUAL TO THAT OF THE  IT SHALL BE REPLACED WITH A DEPTH OF STONE EQUAL TO THAT OF THE IT SHALL BE REPLACED WITH A DEPTH OF STONE EQUAL TO THAT OF THE  SHALL BE REPLACED WITH A DEPTH OF STONE EQUAL TO THAT OF THE SHALL BE REPLACED WITH A DEPTH OF STONE EQUAL TO THAT OF THE  BE REPLACED WITH A DEPTH OF STONE EQUAL TO THAT OF THE BE REPLACED WITH A DEPTH OF STONE EQUAL TO THAT OF THE  REPLACED WITH A DEPTH OF STONE EQUAL TO THAT OF THE REPLACED WITH A DEPTH OF STONE EQUAL TO THAT OF THE  WITH A DEPTH OF STONE EQUAL TO THAT OF THE WITH A DEPTH OF STONE EQUAL TO THAT OF THE  A DEPTH OF STONE EQUAL TO THAT OF THE A DEPTH OF STONE EQUAL TO THAT OF THE  DEPTH OF STONE EQUAL TO THAT OF THE DEPTH OF STONE EQUAL TO THAT OF THE  OF STONE EQUAL TO THAT OF THE OF STONE EQUAL TO THAT OF THE  STONE EQUAL TO THAT OF THE STONE EQUAL TO THAT OF THE  EQUAL TO THAT OF THE EQUAL TO THAT OF THE  TO THAT OF THE TO THAT OF THE  THAT OF THE THAT OF THE  OF THE OF THE  THE THE ORIGINAL APPLICATION. 12. ALL DRAINAGE INLETS SHALL BE PROTECTED FROM SILTATION. INEFFECTIVE ALL DRAINAGE INLETS SHALL BE PROTECTED FROM SILTATION. INEFFECTIVE  DRAINAGE INLETS SHALL BE PROTECTED FROM SILTATION. INEFFECTIVE DRAINAGE INLETS SHALL BE PROTECTED FROM SILTATION. INEFFECTIVE  INLETS SHALL BE PROTECTED FROM SILTATION. INEFFECTIVE INLETS SHALL BE PROTECTED FROM SILTATION. INEFFECTIVE  SHALL BE PROTECTED FROM SILTATION. INEFFECTIVE SHALL BE PROTECTED FROM SILTATION. INEFFECTIVE  BE PROTECTED FROM SILTATION. INEFFECTIVE BE PROTECTED FROM SILTATION. INEFFECTIVE  PROTECTED FROM SILTATION. INEFFECTIVE PROTECTED FROM SILTATION. INEFFECTIVE  FROM SILTATION. INEFFECTIVE FROM SILTATION. INEFFECTIVE  SILTATION. INEFFECTIVE SILTATION. INEFFECTIVE  INEFFECTIVE INEFFECTIVE PROTECTION DEVICES SHALL BE IMMEDIATELY REPLACED AND THE INLET CLEANED.  DEVICES SHALL BE IMMEDIATELY REPLACED AND THE INLET CLEANED. DEVICES SHALL BE IMMEDIATELY REPLACED AND THE INLET CLEANED.  SHALL BE IMMEDIATELY REPLACED AND THE INLET CLEANED. SHALL BE IMMEDIATELY REPLACED AND THE INLET CLEANED.  BE IMMEDIATELY REPLACED AND THE INLET CLEANED. BE IMMEDIATELY REPLACED AND THE INLET CLEANED.  IMMEDIATELY REPLACED AND THE INLET CLEANED. IMMEDIATELY REPLACED AND THE INLET CLEANED.  REPLACED AND THE INLET CLEANED. REPLACED AND THE INLET CLEANED.  AND THE INLET CLEANED. AND THE INLET CLEANED.  THE INLET CLEANED. THE INLET CLEANED.  INLET CLEANED. INLET CLEANED.  CLEANED. CLEANED. FLUSHING IS NOT AN ACCEPTABLE METHOD OF CLEANING. 13. DURING CONSTRUCTION OF THE PROJECT, SOIL STOCKPILES SHALL BE STABILIZED DURING CONSTRUCTION OF THE PROJECT, SOIL STOCKPILES SHALL BE STABILIZED  CONSTRUCTION OF THE PROJECT, SOIL STOCKPILES SHALL BE STABILIZED CONSTRUCTION OF THE PROJECT, SOIL STOCKPILES SHALL BE STABILIZED  OF THE PROJECT, SOIL STOCKPILES SHALL BE STABILIZED OF THE PROJECT, SOIL STOCKPILES SHALL BE STABILIZED  THE PROJECT, SOIL STOCKPILES SHALL BE STABILIZED THE PROJECT, SOIL STOCKPILES SHALL BE STABILIZED  PROJECT, SOIL STOCKPILES SHALL BE STABILIZED PROJECT, SOIL STOCKPILES SHALL BE STABILIZED  SOIL STOCKPILES SHALL BE STABILIZED SOIL STOCKPILES SHALL BE STABILIZED  STOCKPILES SHALL BE STABILIZED STOCKPILES SHALL BE STABILIZED  SHALL BE STABILIZED SHALL BE STABILIZED  BE STABILIZED BE STABILIZED  STABILIZED STABILIZED OR PROTECTED WITH SEDIMENT TRAPPING MEASURES. THE CONTRACTOR SHALL BE  PROTECTED WITH SEDIMENT TRAPPING MEASURES. THE CONTRACTOR SHALL BE PROTECTED WITH SEDIMENT TRAPPING MEASURES. THE CONTRACTOR SHALL BE  WITH SEDIMENT TRAPPING MEASURES. THE CONTRACTOR SHALL BE WITH SEDIMENT TRAPPING MEASURES. THE CONTRACTOR SHALL BE  SEDIMENT TRAPPING MEASURES. THE CONTRACTOR SHALL BE SEDIMENT TRAPPING MEASURES. THE CONTRACTOR SHALL BE  TRAPPING MEASURES. THE CONTRACTOR SHALL BE TRAPPING MEASURES. THE CONTRACTOR SHALL BE  MEASURES. THE CONTRACTOR SHALL BE MEASURES. THE CONTRACTOR SHALL BE  THE CONTRACTOR SHALL BE THE CONTRACTOR SHALL BE  CONTRACTOR SHALL BE CONTRACTOR SHALL BE  SHALL BE SHALL BE  BE BE RESPONSIBLE FOR THE TEMPORARY PROTECTION AND PERMANENT STABILIZATION OF  FOR THE TEMPORARY PROTECTION AND PERMANENT STABILIZATION OF FOR THE TEMPORARY PROTECTION AND PERMANENT STABILIZATION OF  THE TEMPORARY PROTECTION AND PERMANENT STABILIZATION OF THE TEMPORARY PROTECTION AND PERMANENT STABILIZATION OF  TEMPORARY PROTECTION AND PERMANENT STABILIZATION OF TEMPORARY PROTECTION AND PERMANENT STABILIZATION OF  PROTECTION AND PERMANENT STABILIZATION OF PROTECTION AND PERMANENT STABILIZATION OF  AND PERMANENT STABILIZATION OF AND PERMANENT STABILIZATION OF  PERMANENT STABILIZATION OF PERMANENT STABILIZATION OF  STABILIZATION OF STABILIZATION OF  OF OF ALL SOIL STOCKPILES ON SITE AS WELL AS SOIL INTENTIONALLY TRANSPORTED  SOIL STOCKPILES ON SITE AS WELL AS SOIL INTENTIONALLY TRANSPORTED SOIL STOCKPILES ON SITE AS WELL AS SOIL INTENTIONALLY TRANSPORTED  STOCKPILES ON SITE AS WELL AS SOIL INTENTIONALLY TRANSPORTED STOCKPILES ON SITE AS WELL AS SOIL INTENTIONALLY TRANSPORTED  ON SITE AS WELL AS SOIL INTENTIONALLY TRANSPORTED ON SITE AS WELL AS SOIL INTENTIONALLY TRANSPORTED  SITE AS WELL AS SOIL INTENTIONALLY TRANSPORTED SITE AS WELL AS SOIL INTENTIONALLY TRANSPORTED  AS WELL AS SOIL INTENTIONALLY TRANSPORTED AS WELL AS SOIL INTENTIONALLY TRANSPORTED  WELL AS SOIL INTENTIONALLY TRANSPORTED WELL AS SOIL INTENTIONALLY TRANSPORTED  AS SOIL INTENTIONALLY TRANSPORTED AS SOIL INTENTIONALLY TRANSPORTED  SOIL INTENTIONALLY TRANSPORTED SOIL INTENTIONALLY TRANSPORTED  INTENTIONALLY TRANSPORTED INTENTIONALLY TRANSPORTED  TRANSPORTED TRANSPORTED FROM THE PROJECT SITE. 14. SEDIMENT BASINS AND TRAPS, PERIMETER DIKES, SEDIMENT BARRIERS, AND OTHER SEDIMENT BASINS AND TRAPS, PERIMETER DIKES, SEDIMENT BARRIERS, AND OTHER  BASINS AND TRAPS, PERIMETER DIKES, SEDIMENT BARRIERS, AND OTHER BASINS AND TRAPS, PERIMETER DIKES, SEDIMENT BARRIERS, AND OTHER  AND TRAPS, PERIMETER DIKES, SEDIMENT BARRIERS, AND OTHER AND TRAPS, PERIMETER DIKES, SEDIMENT BARRIERS, AND OTHER  TRAPS, PERIMETER DIKES, SEDIMENT BARRIERS, AND OTHER TRAPS, PERIMETER DIKES, SEDIMENT BARRIERS, AND OTHER  PERIMETER DIKES, SEDIMENT BARRIERS, AND OTHER PERIMETER DIKES, SEDIMENT BARRIERS, AND OTHER  DIKES, SEDIMENT BARRIERS, AND OTHER DIKES, SEDIMENT BARRIERS, AND OTHER  SEDIMENT BARRIERS, AND OTHER SEDIMENT BARRIERS, AND OTHER  BARRIERS, AND OTHER BARRIERS, AND OTHER  AND OTHER AND OTHER  OTHER OTHER MEASURES INTENDED TO TRAP SEDIMENT SHALL BE CONSTRUCTED AS A FIRST  INTENDED TO TRAP SEDIMENT SHALL BE CONSTRUCTED AS A FIRST INTENDED TO TRAP SEDIMENT SHALL BE CONSTRUCTED AS A FIRST  TO TRAP SEDIMENT SHALL BE CONSTRUCTED AS A FIRST TO TRAP SEDIMENT SHALL BE CONSTRUCTED AS A FIRST  TRAP SEDIMENT SHALL BE CONSTRUCTED AS A FIRST TRAP SEDIMENT SHALL BE CONSTRUCTED AS A FIRST  SEDIMENT SHALL BE CONSTRUCTED AS A FIRST SEDIMENT SHALL BE CONSTRUCTED AS A FIRST  SHALL BE CONSTRUCTED AS A FIRST SHALL BE CONSTRUCTED AS A FIRST  BE CONSTRUCTED AS A FIRST BE CONSTRUCTED AS A FIRST  CONSTRUCTED AS A FIRST CONSTRUCTED AS A FIRST  AS A FIRST AS A FIRST  A FIRST A FIRST  FIRST FIRST STEP IN ANY LAND DISTURBING ACTIVITY AND SHALL BE MADE FUNCTIONAL BEFORE  IN ANY LAND DISTURBING ACTIVITY AND SHALL BE MADE FUNCTIONAL BEFORE IN ANY LAND DISTURBING ACTIVITY AND SHALL BE MADE FUNCTIONAL BEFORE  ANY LAND DISTURBING ACTIVITY AND SHALL BE MADE FUNCTIONAL BEFORE ANY LAND DISTURBING ACTIVITY AND SHALL BE MADE FUNCTIONAL BEFORE  LAND DISTURBING ACTIVITY AND SHALL BE MADE FUNCTIONAL BEFORE LAND DISTURBING ACTIVITY AND SHALL BE MADE FUNCTIONAL BEFORE  DISTURBING ACTIVITY AND SHALL BE MADE FUNCTIONAL BEFORE DISTURBING ACTIVITY AND SHALL BE MADE FUNCTIONAL BEFORE  ACTIVITY AND SHALL BE MADE FUNCTIONAL BEFORE ACTIVITY AND SHALL BE MADE FUNCTIONAL BEFORE  AND SHALL BE MADE FUNCTIONAL BEFORE AND SHALL BE MADE FUNCTIONAL BEFORE  SHALL BE MADE FUNCTIONAL BEFORE SHALL BE MADE FUNCTIONAL BEFORE  BE MADE FUNCTIONAL BEFORE BE MADE FUNCTIONAL BEFORE  MADE FUNCTIONAL BEFORE MADE FUNCTIONAL BEFORE  FUNCTIONAL BEFORE FUNCTIONAL BEFORE  BEFORE BEFORE UPSLOPE LAND DISTURBANCE TAKES PLACE. 15. STABILIZATION MEASURES SHALL BE APPLIED TO STRUCTURES SUCH AS DAMS, STABILIZATION MEASURES SHALL BE APPLIED TO STRUCTURES SUCH AS DAMS,  MEASURES SHALL BE APPLIED TO STRUCTURES SUCH AS DAMS, MEASURES SHALL BE APPLIED TO STRUCTURES SUCH AS DAMS,  SHALL BE APPLIED TO STRUCTURES SUCH AS DAMS, SHALL BE APPLIED TO STRUCTURES SUCH AS DAMS,  BE APPLIED TO STRUCTURES SUCH AS DAMS, BE APPLIED TO STRUCTURES SUCH AS DAMS,  APPLIED TO STRUCTURES SUCH AS DAMS, APPLIED TO STRUCTURES SUCH AS DAMS,  TO STRUCTURES SUCH AS DAMS, TO STRUCTURES SUCH AS DAMS,  STRUCTURES SUCH AS DAMS, STRUCTURES SUCH AS DAMS,  SUCH AS DAMS, SUCH AS DAMS,  AS DAMS, AS DAMS,  DAMS, DAMS, DIKES, AND DIVERSIONS, IMMEDIATELY AFTER INSTALLATION. 16. ALL SILT BASINS, SILT TRAPS, AND SEDIMENT BASINS SHALL BE CLEANED OUT ALL SILT BASINS, SILT TRAPS, AND SEDIMENT BASINS SHALL BE CLEANED OUT  SILT BASINS, SILT TRAPS, AND SEDIMENT BASINS SHALL BE CLEANED OUT SILT BASINS, SILT TRAPS, AND SEDIMENT BASINS SHALL BE CLEANED OUT  BASINS, SILT TRAPS, AND SEDIMENT BASINS SHALL BE CLEANED OUT BASINS, SILT TRAPS, AND SEDIMENT BASINS SHALL BE CLEANED OUT  SILT TRAPS, AND SEDIMENT BASINS SHALL BE CLEANED OUT SILT TRAPS, AND SEDIMENT BASINS SHALL BE CLEANED OUT  TRAPS, AND SEDIMENT BASINS SHALL BE CLEANED OUT TRAPS, AND SEDIMENT BASINS SHALL BE CLEANED OUT  AND SEDIMENT BASINS SHALL BE CLEANED OUT AND SEDIMENT BASINS SHALL BE CLEANED OUT  SEDIMENT BASINS SHALL BE CLEANED OUT SEDIMENT BASINS SHALL BE CLEANED OUT  BASINS SHALL BE CLEANED OUT BASINS SHALL BE CLEANED OUT  SHALL BE CLEANED OUT SHALL BE CLEANED OUT  BE CLEANED OUT BE CLEANED OUT  CLEANED OUT CLEANED OUT  OUT OUT WHEN HALF OF THE CAPACITY HAS BEEN REACHED. 17. CONSTRUCTION ACTIVITIES SHALL BE LIMITED TO AREA INSIDE THE CONSERVATION CONSTRUCTION ACTIVITIES SHALL BE LIMITED TO AREA INSIDE THE CONSERVATION  ACTIVITIES SHALL BE LIMITED TO AREA INSIDE THE CONSERVATION ACTIVITIES SHALL BE LIMITED TO AREA INSIDE THE CONSERVATION  SHALL BE LIMITED TO AREA INSIDE THE CONSERVATION SHALL BE LIMITED TO AREA INSIDE THE CONSERVATION  BE LIMITED TO AREA INSIDE THE CONSERVATION BE LIMITED TO AREA INSIDE THE CONSERVATION  LIMITED TO AREA INSIDE THE CONSERVATION LIMITED TO AREA INSIDE THE CONSERVATION  TO AREA INSIDE THE CONSERVATION TO AREA INSIDE THE CONSERVATION  AREA INSIDE THE CONSERVATION AREA INSIDE THE CONSERVATION  INSIDE THE CONSERVATION INSIDE THE CONSERVATION  THE CONSERVATION THE CONSERVATION  CONSERVATION CONSERVATION EASEMENT AND THE TEMPORARY CONSTRUCTION EASEMENT.

AutoCAD SHX Text
SITE PRESERVATION AGREEMENT: : THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRING ANY  CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRING ANY CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRING ANY  SHALL BE RESPONSIBLE FOR REPAIRING ANY SHALL BE RESPONSIBLE FOR REPAIRING ANY  BE RESPONSIBLE FOR REPAIRING ANY BE RESPONSIBLE FOR REPAIRING ANY  RESPONSIBLE FOR REPAIRING ANY RESPONSIBLE FOR REPAIRING ANY  FOR REPAIRING ANY FOR REPAIRING ANY  REPAIRING ANY REPAIRING ANY  ANY ANY DAMAGE BY THE CONTRACTOR TO EXISTING FACILITIES INCLUDING  BY THE CONTRACTOR TO EXISTING FACILITIES INCLUDING BY THE CONTRACTOR TO EXISTING FACILITIES INCLUDING  THE CONTRACTOR TO EXISTING FACILITIES INCLUDING THE CONTRACTOR TO EXISTING FACILITIES INCLUDING  CONTRACTOR TO EXISTING FACILITIES INCLUDING CONTRACTOR TO EXISTING FACILITIES INCLUDING  TO EXISTING FACILITIES INCLUDING TO EXISTING FACILITIES INCLUDING  EXISTING FACILITIES INCLUDING EXISTING FACILITIES INCLUDING  FACILITIES INCLUDING FACILITIES INCLUDING  INCLUDING INCLUDING BUT NOT LIMITED TO ROADS, GATES, FENCES, CURBS, AND  NOT LIMITED TO ROADS, GATES, FENCES, CURBS, AND NOT LIMITED TO ROADS, GATES, FENCES, CURBS, AND  LIMITED TO ROADS, GATES, FENCES, CURBS, AND LIMITED TO ROADS, GATES, FENCES, CURBS, AND  TO ROADS, GATES, FENCES, CURBS, AND TO ROADS, GATES, FENCES, CURBS, AND  ROADS, GATES, FENCES, CURBS, AND ROADS, GATES, FENCES, CURBS, AND  GATES, FENCES, CURBS, AND GATES, FENCES, CURBS, AND  FENCES, CURBS, AND FENCES, CURBS, AND  CURBS, AND CURBS, AND  AND AND UTILITIES. CONSTRUCTION ENTRANCES SHALL BE INSTALLED AT ALL  CONSTRUCTION ENTRANCES SHALL BE INSTALLED AT ALL CONSTRUCTION ENTRANCES SHALL BE INSTALLED AT ALL  ENTRANCES SHALL BE INSTALLED AT ALL ENTRANCES SHALL BE INSTALLED AT ALL  SHALL BE INSTALLED AT ALL SHALL BE INSTALLED AT ALL  BE INSTALLED AT ALL BE INSTALLED AT ALL  INSTALLED AT ALL INSTALLED AT ALL  AT ALL AT ALL  ALL ALL ACCESS LOCATIONS PER THE PLANS AND SPECIFICATIONS. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ANY IMPROVEMENT  CONTRACTOR SHALL BE RESPONSIBLE FOR ANY IMPROVEMENT CONTRACTOR SHALL BE RESPONSIBLE FOR ANY IMPROVEMENT  SHALL BE RESPONSIBLE FOR ANY IMPROVEMENT SHALL BE RESPONSIBLE FOR ANY IMPROVEMENT  BE RESPONSIBLE FOR ANY IMPROVEMENT BE RESPONSIBLE FOR ANY IMPROVEMENT  RESPONSIBLE FOR ANY IMPROVEMENT RESPONSIBLE FOR ANY IMPROVEMENT  FOR ANY IMPROVEMENT FOR ANY IMPROVEMENT  ANY IMPROVEMENT ANY IMPROVEMENT  IMPROVEMENT IMPROVEMENT TO THE ROAD CONDITION, GATES, AND FENCES, REQUIRED FOR  THE ROAD CONDITION, GATES, AND FENCES, REQUIRED FOR THE ROAD CONDITION, GATES, AND FENCES, REQUIRED FOR  ROAD CONDITION, GATES, AND FENCES, REQUIRED FOR ROAD CONDITION, GATES, AND FENCES, REQUIRED FOR  CONDITION, GATES, AND FENCES, REQUIRED FOR CONDITION, GATES, AND FENCES, REQUIRED FOR  GATES, AND FENCES, REQUIRED FOR GATES, AND FENCES, REQUIRED FOR  AND FENCES, REQUIRED FOR AND FENCES, REQUIRED FOR  FENCES, REQUIRED FOR FENCES, REQUIRED FOR  REQUIRED FOR REQUIRED FOR  FOR FOR ACCESS DURING CONSTRUCTION. EROSION CONTROL MEASURES DURING CONSTRUCTION: DURING CONSTRUCTION THE CONTRACTOR SHALL BE RESPONSIBLE  CONSTRUCTION THE CONTRACTOR SHALL BE RESPONSIBLE CONSTRUCTION THE CONTRACTOR SHALL BE RESPONSIBLE  THE CONTRACTOR SHALL BE RESPONSIBLE THE CONTRACTOR SHALL BE RESPONSIBLE  CONTRACTOR SHALL BE RESPONSIBLE CONTRACTOR SHALL BE RESPONSIBLE  SHALL BE RESPONSIBLE SHALL BE RESPONSIBLE  BE RESPONSIBLE BE RESPONSIBLE  RESPONSIBLE RESPONSIBLE FOR INSTALLING ADDITIONAL EROSION CONTROL MEASURES NOT  INSTALLING ADDITIONAL EROSION CONTROL MEASURES NOT INSTALLING ADDITIONAL EROSION CONTROL MEASURES NOT  ADDITIONAL EROSION CONTROL MEASURES NOT ADDITIONAL EROSION CONTROL MEASURES NOT  EROSION CONTROL MEASURES NOT EROSION CONTROL MEASURES NOT  CONTROL MEASURES NOT CONTROL MEASURES NOT  MEASURES NOT MEASURES NOT  NOT NOT SHOWN ON THE PLANS BUT NECESSARY TO CONTROL EXCESS  ON THE PLANS BUT NECESSARY TO CONTROL EXCESS ON THE PLANS BUT NECESSARY TO CONTROL EXCESS  THE PLANS BUT NECESSARY TO CONTROL EXCESS THE PLANS BUT NECESSARY TO CONTROL EXCESS  PLANS BUT NECESSARY TO CONTROL EXCESS PLANS BUT NECESSARY TO CONTROL EXCESS  BUT NECESSARY TO CONTROL EXCESS BUT NECESSARY TO CONTROL EXCESS  NECESSARY TO CONTROL EXCESS NECESSARY TO CONTROL EXCESS  TO CONTROL EXCESS TO CONTROL EXCESS  CONTROL EXCESS CONTROL EXCESS  EXCESS EXCESS SEDIMENT, IF DETERMINED BY THE ENGINEER. STOCKPILE AND STAGING AREAS: STOCKPILE AREAS FOR STORING MATERIALS WILL BE PRE-APPROVED AND IDENTIFIED PRIOR TO WORK BEGINNING TO ENSURE PROTECTION OF THE SITE STREAMS FROM EXCESSIVE SEDIMENTATION. ALL STOCKPILE AND STAGING AREAS SHALL BE ALL STOCKPILE AND STAGING AREAS SHALL BE LOCATED 25 FT (MIN) FROM TOP OF STREAM BANKS. SPECIFIED  SPECIFIED AREAS SHOWN ON THE PLANS HAVE BEEN ESTABLISHED AS STAGING AREAS. THE CONTRACTOR MAY ESTABLISH ADDITIONAL STAGING AREAS ALONG THE PROJECT, AS NECESSARY, TO CARRY OUT THE WORK. ALL STAGING AREAS MUST BE INSIDE THE LIMITS OF DISTURBANCE AND APPROVED BY THE ENGINEER. SILT FENCE SHALL BE REQUIRED IN AREAS WHERE LOOSE SOIL HAS BEEN PLACED IN THE STAGING OR STOCKPILE AREAS. MISCELLANEOUS: THE CONTRACTOR SHALL BE RESPONSIBLE FOR HAVING A RAIN  CONTRACTOR SHALL BE RESPONSIBLE FOR HAVING A RAIN CONTRACTOR SHALL BE RESPONSIBLE FOR HAVING A RAIN  SHALL BE RESPONSIBLE FOR HAVING A RAIN SHALL BE RESPONSIBLE FOR HAVING A RAIN  BE RESPONSIBLE FOR HAVING A RAIN BE RESPONSIBLE FOR HAVING A RAIN  RESPONSIBLE FOR HAVING A RAIN RESPONSIBLE FOR HAVING A RAIN  FOR HAVING A RAIN FOR HAVING A RAIN  HAVING A RAIN HAVING A RAIN  A RAIN A RAIN  RAIN RAIN GAUGE ON THE PROJECT SITE AND FOR RECORDING DAILY  ON THE PROJECT SITE AND FOR RECORDING DAILY ON THE PROJECT SITE AND FOR RECORDING DAILY  THE PROJECT SITE AND FOR RECORDING DAILY THE PROJECT SITE AND FOR RECORDING DAILY  PROJECT SITE AND FOR RECORDING DAILY PROJECT SITE AND FOR RECORDING DAILY  SITE AND FOR RECORDING DAILY SITE AND FOR RECORDING DAILY  AND FOR RECORDING DAILY AND FOR RECORDING DAILY  FOR RECORDING DAILY FOR RECORDING DAILY  RECORDING DAILY RECORDING DAILY  DAILY DAILY RAINFALL AMOUNTS DURING CONSTRUCTION.  
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CONSTRUCTION SEQUENCE  THE CONTRACTOR SHALL FOLLOW THE SEQUENCE OF CONSTRUCTION IN ACCORDANCE WITH  CONTRACTOR SHALL FOLLOW THE SEQUENCE OF CONSTRUCTION IN ACCORDANCE WITH CONTRACTOR SHALL FOLLOW THE SEQUENCE OF CONSTRUCTION IN ACCORDANCE WITH  SHALL FOLLOW THE SEQUENCE OF CONSTRUCTION IN ACCORDANCE WITH SHALL FOLLOW THE SEQUENCE OF CONSTRUCTION IN ACCORDANCE WITH  FOLLOW THE SEQUENCE OF CONSTRUCTION IN ACCORDANCE WITH FOLLOW THE SEQUENCE OF CONSTRUCTION IN ACCORDANCE WITH  THE SEQUENCE OF CONSTRUCTION IN ACCORDANCE WITH THE SEQUENCE OF CONSTRUCTION IN ACCORDANCE WITH  SEQUENCE OF CONSTRUCTION IN ACCORDANCE WITH SEQUENCE OF CONSTRUCTION IN ACCORDANCE WITH  OF CONSTRUCTION IN ACCORDANCE WITH OF CONSTRUCTION IN ACCORDANCE WITH  CONSTRUCTION IN ACCORDANCE WITH CONSTRUCTION IN ACCORDANCE WITH  IN ACCORDANCE WITH IN ACCORDANCE WITH  ACCORDANCE WITH ACCORDANCE WITH  WITH WITH THE PLANS AND AS DIRECTED BY THE ENGINEER. THE CONTRACTOR SHALL CONDUCT STREAM WORK, INCLUDING INSTALLATION OF IN-STREAM  CONTRACTOR SHALL CONDUCT STREAM WORK, INCLUDING INSTALLATION OF IN-STREAM CONTRACTOR SHALL CONDUCT STREAM WORK, INCLUDING INSTALLATION OF IN-STREAM  SHALL CONDUCT STREAM WORK, INCLUDING INSTALLATION OF IN-STREAM SHALL CONDUCT STREAM WORK, INCLUDING INSTALLATION OF IN-STREAM  CONDUCT STREAM WORK, INCLUDING INSTALLATION OF IN-STREAM CONDUCT STREAM WORK, INCLUDING INSTALLATION OF IN-STREAM  STREAM WORK, INCLUDING INSTALLATION OF IN-STREAM STREAM WORK, INCLUDING INSTALLATION OF IN-STREAM  WORK, INCLUDING INSTALLATION OF IN-STREAM WORK, INCLUDING INSTALLATION OF IN-STREAM  INCLUDING INSTALLATION OF IN-STREAM INCLUDING INSTALLATION OF IN-STREAM  INSTALLATION OF IN-STREAM INSTALLATION OF IN-STREAM  OF IN-STREAM OF IN-STREAM  IN-STREAM IN-STREAM STRUCTURES, GRADING, STABILIZATION MEASURES, AND SEEDING AND MULCHING, ON A  GRADING, STABILIZATION MEASURES, AND SEEDING AND MULCHING, ON A GRADING, STABILIZATION MEASURES, AND SEEDING AND MULCHING, ON A  STABILIZATION MEASURES, AND SEEDING AND MULCHING, ON A STABILIZATION MEASURES, AND SEEDING AND MULCHING, ON A  MEASURES, AND SEEDING AND MULCHING, ON A MEASURES, AND SEEDING AND MULCHING, ON A  AND SEEDING AND MULCHING, ON A AND SEEDING AND MULCHING, ON A  SEEDING AND MULCHING, ON A SEEDING AND MULCHING, ON A  AND MULCHING, ON A AND MULCHING, ON A  MULCHING, ON A MULCHING, ON A  ON A ON A  A A SECTION OF STREAM THAT CAN BE ENTIRELY COMPLETED IN A SINGLE DAY. THE  OF STREAM THAT CAN BE ENTIRELY COMPLETED IN A SINGLE DAY. THE OF STREAM THAT CAN BE ENTIRELY COMPLETED IN A SINGLE DAY. THE  STREAM THAT CAN BE ENTIRELY COMPLETED IN A SINGLE DAY. THE STREAM THAT CAN BE ENTIRELY COMPLETED IN A SINGLE DAY. THE  THAT CAN BE ENTIRELY COMPLETED IN A SINGLE DAY. THE THAT CAN BE ENTIRELY COMPLETED IN A SINGLE DAY. THE  CAN BE ENTIRELY COMPLETED IN A SINGLE DAY. THE CAN BE ENTIRELY COMPLETED IN A SINGLE DAY. THE  BE ENTIRELY COMPLETED IN A SINGLE DAY. THE BE ENTIRELY COMPLETED IN A SINGLE DAY. THE  ENTIRELY COMPLETED IN A SINGLE DAY. THE ENTIRELY COMPLETED IN A SINGLE DAY. THE  COMPLETED IN A SINGLE DAY. THE COMPLETED IN A SINGLE DAY. THE  IN A SINGLE DAY. THE IN A SINGLE DAY. THE  A SINGLE DAY. THE A SINGLE DAY. THE  SINGLE DAY. THE SINGLE DAY. THE  DAY. THE DAY. THE  THE THE AFOREMENTIONED CONSTITUTES SAME-DAY-STABILIZATION PROTOCOL.  1. THE CONTRACTOR SHALL IDENTIFY THE PROJECT BOUNDARY, LIMITS OF DISTURBANCE, THE CONTRACTOR SHALL IDENTIFY THE PROJECT BOUNDARY, LIMITS OF DISTURBANCE,  CONTRACTOR SHALL IDENTIFY THE PROJECT BOUNDARY, LIMITS OF DISTURBANCE, CONTRACTOR SHALL IDENTIFY THE PROJECT BOUNDARY, LIMITS OF DISTURBANCE,  SHALL IDENTIFY THE PROJECT BOUNDARY, LIMITS OF DISTURBANCE, SHALL IDENTIFY THE PROJECT BOUNDARY, LIMITS OF DISTURBANCE,  IDENTIFY THE PROJECT BOUNDARY, LIMITS OF DISTURBANCE, IDENTIFY THE PROJECT BOUNDARY, LIMITS OF DISTURBANCE,  THE PROJECT BOUNDARY, LIMITS OF DISTURBANCE, THE PROJECT BOUNDARY, LIMITS OF DISTURBANCE,  PROJECT BOUNDARY, LIMITS OF DISTURBANCE, PROJECT BOUNDARY, LIMITS OF DISTURBANCE,  BOUNDARY, LIMITS OF DISTURBANCE, BOUNDARY, LIMITS OF DISTURBANCE,  LIMITS OF DISTURBANCE, LIMITS OF DISTURBANCE,  OF DISTURBANCE, OF DISTURBANCE,  DISTURBANCE, DISTURBANCE, SENSITIVE AREAS, STAGING AREAS, AND CONSTRUCTION ENTRANCES WITH THE ENGINEER. 2. THE CONTRACTOR SHALL SUBMIT A PRE-DISTURBANCE NOTIFICATION TO THE ASHEVILLE THE CONTRACTOR SHALL SUBMIT A PRE-DISTURBANCE NOTIFICATION TO THE ASHEVILLE  CONTRACTOR SHALL SUBMIT A PRE-DISTURBANCE NOTIFICATION TO THE ASHEVILLE CONTRACTOR SHALL SUBMIT A PRE-DISTURBANCE NOTIFICATION TO THE ASHEVILLE  SHALL SUBMIT A PRE-DISTURBANCE NOTIFICATION TO THE ASHEVILLE SHALL SUBMIT A PRE-DISTURBANCE NOTIFICATION TO THE ASHEVILLE  SUBMIT A PRE-DISTURBANCE NOTIFICATION TO THE ASHEVILLE SUBMIT A PRE-DISTURBANCE NOTIFICATION TO THE ASHEVILLE  A PRE-DISTURBANCE NOTIFICATION TO THE ASHEVILLE A PRE-DISTURBANCE NOTIFICATION TO THE ASHEVILLE  PRE-DISTURBANCE NOTIFICATION TO THE ASHEVILLE PRE-DISTURBANCE NOTIFICATION TO THE ASHEVILLE  NOTIFICATION TO THE ASHEVILLE NOTIFICATION TO THE ASHEVILLE  TO THE ASHEVILLE TO THE ASHEVILLE  THE ASHEVILLE THE ASHEVILLE  ASHEVILLE ASHEVILLE AREA OFFICE INSPECTOR. 3. THE CONTRACTOR SHALL PREPARE STABILIZED CONSTRUCTION ENTRANCES AS INDICATED THE CONTRACTOR SHALL PREPARE STABILIZED CONSTRUCTION ENTRANCES AS INDICATED  CONTRACTOR SHALL PREPARE STABILIZED CONSTRUCTION ENTRANCES AS INDICATED CONTRACTOR SHALL PREPARE STABILIZED CONSTRUCTION ENTRANCES AS INDICATED  SHALL PREPARE STABILIZED CONSTRUCTION ENTRANCES AS INDICATED SHALL PREPARE STABILIZED CONSTRUCTION ENTRANCES AS INDICATED  PREPARE STABILIZED CONSTRUCTION ENTRANCES AS INDICATED PREPARE STABILIZED CONSTRUCTION ENTRANCES AS INDICATED  STABILIZED CONSTRUCTION ENTRANCES AS INDICATED STABILIZED CONSTRUCTION ENTRANCES AS INDICATED  CONSTRUCTION ENTRANCES AS INDICATED CONSTRUCTION ENTRANCES AS INDICATED  ENTRANCES AS INDICATED ENTRANCES AS INDICATED  AS INDICATED AS INDICATED  INDICATED INDICATED ON THE PLAN. 4. THE CONTRACTOR SHALL MOBILIZE EQUIPMENT, MATERIALS, PREPARE STAGING AREAS, AND THE CONTRACTOR SHALL MOBILIZE EQUIPMENT, MATERIALS, PREPARE STAGING AREAS, AND  CONTRACTOR SHALL MOBILIZE EQUIPMENT, MATERIALS, PREPARE STAGING AREAS, AND CONTRACTOR SHALL MOBILIZE EQUIPMENT, MATERIALS, PREPARE STAGING AREAS, AND  SHALL MOBILIZE EQUIPMENT, MATERIALS, PREPARE STAGING AREAS, AND SHALL MOBILIZE EQUIPMENT, MATERIALS, PREPARE STAGING AREAS, AND  MOBILIZE EQUIPMENT, MATERIALS, PREPARE STAGING AREAS, AND MOBILIZE EQUIPMENT, MATERIALS, PREPARE STAGING AREAS, AND  EQUIPMENT, MATERIALS, PREPARE STAGING AREAS, AND EQUIPMENT, MATERIALS, PREPARE STAGING AREAS, AND  MATERIALS, PREPARE STAGING AREAS, AND MATERIALS, PREPARE STAGING AREAS, AND  PREPARE STAGING AREAS, AND PREPARE STAGING AREAS, AND  STAGING AREAS, AND STAGING AREAS, AND  AREAS, AND AREAS, AND  AND AND STOCKPILE AREAS AS SHOWN ON THE PLANS. 5. CONSTRUCTION TRAFFIC TO BE LIMITED TO “LIMITS OF DISTURBANCE” AS INDICATED ON CONSTRUCTION TRAFFIC TO BE LIMITED TO “LIMITS OF DISTURBANCE” AS INDICATED ON  TRAFFIC TO BE LIMITED TO “LIMITS OF DISTURBANCE” AS INDICATED ON TRAFFIC TO BE LIMITED TO “LIMITS OF DISTURBANCE” AS INDICATED ON  TO BE LIMITED TO “LIMITS OF DISTURBANCE” AS INDICATED ON TO BE LIMITED TO “LIMITS OF DISTURBANCE” AS INDICATED ON  BE LIMITED TO “LIMITS OF DISTURBANCE” AS INDICATED ON BE LIMITED TO “LIMITS OF DISTURBANCE” AS INDICATED ON  LIMITED TO “LIMITS OF DISTURBANCE” AS INDICATED ON LIMITED TO “LIMITS OF DISTURBANCE” AS INDICATED ON  TO “LIMITS OF DISTURBANCE” AS INDICATED ON TO “LIMITS OF DISTURBANCE” AS INDICATED ON  “LIMITS OF DISTURBANCE” AS INDICATED ON LIMITS OF DISTURBANCE” AS INDICATED ON  OF DISTURBANCE” AS INDICATED ON OF DISTURBANCE” AS INDICATED ON  DISTURBANCE” AS INDICATED ON DISTURBANCE” AS INDICATED ON AS INDICATED ON  INDICATED ON INDICATED ON  ON ON THE CONSTRUCTION PLANS AND AS DIRECTED BY THE ENGINEER. 6. THE CONTRACTOR SHALL INSTALL ALL TEMPORARY ROCK CHECK DAMS, SILT FENCE, TREE THE CONTRACTOR SHALL INSTALL ALL TEMPORARY ROCK CHECK DAMS, SILT FENCE, TREE  CONTRACTOR SHALL INSTALL ALL TEMPORARY ROCK CHECK DAMS, SILT FENCE, TREE CONTRACTOR SHALL INSTALL ALL TEMPORARY ROCK CHECK DAMS, SILT FENCE, TREE  SHALL INSTALL ALL TEMPORARY ROCK CHECK DAMS, SILT FENCE, TREE SHALL INSTALL ALL TEMPORARY ROCK CHECK DAMS, SILT FENCE, TREE  INSTALL ALL TEMPORARY ROCK CHECK DAMS, SILT FENCE, TREE INSTALL ALL TEMPORARY ROCK CHECK DAMS, SILT FENCE, TREE  ALL TEMPORARY ROCK CHECK DAMS, SILT FENCE, TREE ALL TEMPORARY ROCK CHECK DAMS, SILT FENCE, TREE  TEMPORARY ROCK CHECK DAMS, SILT FENCE, TREE TEMPORARY ROCK CHECK DAMS, SILT FENCE, TREE  ROCK CHECK DAMS, SILT FENCE, TREE ROCK CHECK DAMS, SILT FENCE, TREE  CHECK DAMS, SILT FENCE, TREE CHECK DAMS, SILT FENCE, TREE  DAMS, SILT FENCE, TREE DAMS, SILT FENCE, TREE  SILT FENCE, TREE SILT FENCE, TREE  FENCE, TREE FENCE, TREE  TREE TREE PROTECTION FENCE, AND MULCHING AROUND ALL CONSTRUCTION AREAS INCLUDING  FENCE, AND MULCHING AROUND ALL CONSTRUCTION AREAS INCLUDING FENCE, AND MULCHING AROUND ALL CONSTRUCTION AREAS INCLUDING  AND MULCHING AROUND ALL CONSTRUCTION AREAS INCLUDING AND MULCHING AROUND ALL CONSTRUCTION AREAS INCLUDING  MULCHING AROUND ALL CONSTRUCTION AREAS INCLUDING MULCHING AROUND ALL CONSTRUCTION AREAS INCLUDING  AROUND ALL CONSTRUCTION AREAS INCLUDING AROUND ALL CONSTRUCTION AREAS INCLUDING  ALL CONSTRUCTION AREAS INCLUDING ALL CONSTRUCTION AREAS INCLUDING  CONSTRUCTION AREAS INCLUDING CONSTRUCTION AREAS INCLUDING  AREAS INCLUDING AREAS INCLUDING  INCLUDING INCLUDING STAGING AND STOCKPILE AREAS AS INDICATED ON THE CONSTRUCTION PLANS AND AS  AND STOCKPILE AREAS AS INDICATED ON THE CONSTRUCTION PLANS AND AS AND STOCKPILE AREAS AS INDICATED ON THE CONSTRUCTION PLANS AND AS  STOCKPILE AREAS AS INDICATED ON THE CONSTRUCTION PLANS AND AS STOCKPILE AREAS AS INDICATED ON THE CONSTRUCTION PLANS AND AS  AREAS AS INDICATED ON THE CONSTRUCTION PLANS AND AS AREAS AS INDICATED ON THE CONSTRUCTION PLANS AND AS  AS INDICATED ON THE CONSTRUCTION PLANS AND AS AS INDICATED ON THE CONSTRUCTION PLANS AND AS  INDICATED ON THE CONSTRUCTION PLANS AND AS INDICATED ON THE CONSTRUCTION PLANS AND AS  ON THE CONSTRUCTION PLANS AND AS ON THE CONSTRUCTION PLANS AND AS  THE CONSTRUCTION PLANS AND AS THE CONSTRUCTION PLANS AND AS  CONSTRUCTION PLANS AND AS CONSTRUCTION PLANS AND AS  PLANS AND AS PLANS AND AS  AND AS AND AS  AS AS DIRECTED BY THE ENGINEER. 7. THE CONTRACTOR SHALL INSTALL ALL TEMPORARY STREAM CROSSINGS AS SHOWN ON THE THE CONTRACTOR SHALL INSTALL ALL TEMPORARY STREAM CROSSINGS AS SHOWN ON THE  CONTRACTOR SHALL INSTALL ALL TEMPORARY STREAM CROSSINGS AS SHOWN ON THE CONTRACTOR SHALL INSTALL ALL TEMPORARY STREAM CROSSINGS AS SHOWN ON THE  SHALL INSTALL ALL TEMPORARY STREAM CROSSINGS AS SHOWN ON THE SHALL INSTALL ALL TEMPORARY STREAM CROSSINGS AS SHOWN ON THE  INSTALL ALL TEMPORARY STREAM CROSSINGS AS SHOWN ON THE INSTALL ALL TEMPORARY STREAM CROSSINGS AS SHOWN ON THE  ALL TEMPORARY STREAM CROSSINGS AS SHOWN ON THE ALL TEMPORARY STREAM CROSSINGS AS SHOWN ON THE  TEMPORARY STREAM CROSSINGS AS SHOWN ON THE TEMPORARY STREAM CROSSINGS AS SHOWN ON THE  STREAM CROSSINGS AS SHOWN ON THE STREAM CROSSINGS AS SHOWN ON THE  CROSSINGS AS SHOWN ON THE CROSSINGS AS SHOWN ON THE  AS SHOWN ON THE AS SHOWN ON THE  SHOWN ON THE SHOWN ON THE  ON THE ON THE  THE THE PLANS.  DITCHES AND STREAM REACHES WILL BE LEFT OPEN DURING INITIAL PHASES OF   DITCHES AND STREAM REACHES WILL BE LEFT OPEN DURING INITIAL PHASES OF  DITCHES AND STREAM REACHES WILL BE LEFT OPEN DURING INITIAL PHASES OF DITCHES AND STREAM REACHES WILL BE LEFT OPEN DURING INITIAL PHASES OF  AND STREAM REACHES WILL BE LEFT OPEN DURING INITIAL PHASES OF AND STREAM REACHES WILL BE LEFT OPEN DURING INITIAL PHASES OF  STREAM REACHES WILL BE LEFT OPEN DURING INITIAL PHASES OF STREAM REACHES WILL BE LEFT OPEN DURING INITIAL PHASES OF  REACHES WILL BE LEFT OPEN DURING INITIAL PHASES OF REACHES WILL BE LEFT OPEN DURING INITIAL PHASES OF  WILL BE LEFT OPEN DURING INITIAL PHASES OF WILL BE LEFT OPEN DURING INITIAL PHASES OF  BE LEFT OPEN DURING INITIAL PHASES OF BE LEFT OPEN DURING INITIAL PHASES OF  LEFT OPEN DURING INITIAL PHASES OF LEFT OPEN DURING INITIAL PHASES OF  OPEN DURING INITIAL PHASES OF OPEN DURING INITIAL PHASES OF  DURING INITIAL PHASES OF DURING INITIAL PHASES OF  INITIAL PHASES OF INITIAL PHASES OF  PHASES OF PHASES OF  OF OF CONSTRUCTION TO ALLOW FOR DRAINAGE AND TO KEEP SITE ACCESSIBLE. 8. PUMP-AROUND OPERATION SHALL BE USED TO DIVERT FLOW DURING CONSTRUCTION PUMP-AROUND OPERATION SHALL BE USED TO DIVERT FLOW DURING CONSTRUCTION  OPERATION SHALL BE USED TO DIVERT FLOW DURING CONSTRUCTION OPERATION SHALL BE USED TO DIVERT FLOW DURING CONSTRUCTION  SHALL BE USED TO DIVERT FLOW DURING CONSTRUCTION SHALL BE USED TO DIVERT FLOW DURING CONSTRUCTION  BE USED TO DIVERT FLOW DURING CONSTRUCTION BE USED TO DIVERT FLOW DURING CONSTRUCTION  USED TO DIVERT FLOW DURING CONSTRUCTION USED TO DIVERT FLOW DURING CONSTRUCTION  TO DIVERT FLOW DURING CONSTRUCTION TO DIVERT FLOW DURING CONSTRUCTION  DIVERT FLOW DURING CONSTRUCTION DIVERT FLOW DURING CONSTRUCTION  FLOW DURING CONSTRUCTION FLOW DURING CONSTRUCTION  DURING CONSTRUCTION DURING CONSTRUCTION  CONSTRUCTION CONSTRUCTION EXCEPT AS ALLOWED BY THE ENGINEER.  ALL EXCAVATION SHALL BE PERFORMED IN THE  AS ALLOWED BY THE ENGINEER.  ALL EXCAVATION SHALL BE PERFORMED IN THE AS ALLOWED BY THE ENGINEER.  ALL EXCAVATION SHALL BE PERFORMED IN THE  ALLOWED BY THE ENGINEER.  ALL EXCAVATION SHALL BE PERFORMED IN THE ALLOWED BY THE ENGINEER.  ALL EXCAVATION SHALL BE PERFORMED IN THE  BY THE ENGINEER.  ALL EXCAVATION SHALL BE PERFORMED IN THE BY THE ENGINEER.  ALL EXCAVATION SHALL BE PERFORMED IN THE  THE ENGINEER.  ALL EXCAVATION SHALL BE PERFORMED IN THE THE ENGINEER.  ALL EXCAVATION SHALL BE PERFORMED IN THE  ENGINEER.  ALL EXCAVATION SHALL BE PERFORMED IN THE ENGINEER.  ALL EXCAVATION SHALL BE PERFORMED IN THE   ALL EXCAVATION SHALL BE PERFORMED IN THE  ALL EXCAVATION SHALL BE PERFORMED IN THE ALL EXCAVATION SHALL BE PERFORMED IN THE  EXCAVATION SHALL BE PERFORMED IN THE EXCAVATION SHALL BE PERFORMED IN THE  SHALL BE PERFORMED IN THE SHALL BE PERFORMED IN THE  BE PERFORMED IN THE BE PERFORMED IN THE  PERFORMED IN THE PERFORMED IN THE  IN THE IN THE  THE THE DRY OR IN ISOLATED REACHES EXCEPT AS ALLOWED BY THE ENGINEER.  OR IN ISOLATED REACHES EXCEPT AS ALLOWED BY THE ENGINEER. 9. THE CONTRACTOR SHALL BEGIN CLEARING, FLOODPLAIN EXCAVATION, AND GRADING WORK THE CONTRACTOR SHALL BEGIN CLEARING, FLOODPLAIN EXCAVATION, AND GRADING WORK  CONTRACTOR SHALL BEGIN CLEARING, FLOODPLAIN EXCAVATION, AND GRADING WORK CONTRACTOR SHALL BEGIN CLEARING, FLOODPLAIN EXCAVATION, AND GRADING WORK  SHALL BEGIN CLEARING, FLOODPLAIN EXCAVATION, AND GRADING WORK SHALL BEGIN CLEARING, FLOODPLAIN EXCAVATION, AND GRADING WORK  BEGIN CLEARING, FLOODPLAIN EXCAVATION, AND GRADING WORK BEGIN CLEARING, FLOODPLAIN EXCAVATION, AND GRADING WORK  CLEARING, FLOODPLAIN EXCAVATION, AND GRADING WORK CLEARING, FLOODPLAIN EXCAVATION, AND GRADING WORK  FLOODPLAIN EXCAVATION, AND GRADING WORK FLOODPLAIN EXCAVATION, AND GRADING WORK  EXCAVATION, AND GRADING WORK EXCAVATION, AND GRADING WORK  AND GRADING WORK AND GRADING WORK  GRADING WORK GRADING WORK  WORK WORK TO DESIGN GRADES AT THE UPSTREAM END OF EACH CHANNEL AS INDICATED ON THE  DESIGN GRADES AT THE UPSTREAM END OF EACH CHANNEL AS INDICATED ON THE DESIGN GRADES AT THE UPSTREAM END OF EACH CHANNEL AS INDICATED ON THE  GRADES AT THE UPSTREAM END OF EACH CHANNEL AS INDICATED ON THE GRADES AT THE UPSTREAM END OF EACH CHANNEL AS INDICATED ON THE  AT THE UPSTREAM END OF EACH CHANNEL AS INDICATED ON THE AT THE UPSTREAM END OF EACH CHANNEL AS INDICATED ON THE  THE UPSTREAM END OF EACH CHANNEL AS INDICATED ON THE THE UPSTREAM END OF EACH CHANNEL AS INDICATED ON THE  UPSTREAM END OF EACH CHANNEL AS INDICATED ON THE UPSTREAM END OF EACH CHANNEL AS INDICATED ON THE  END OF EACH CHANNEL AS INDICATED ON THE END OF EACH CHANNEL AS INDICATED ON THE  OF EACH CHANNEL AS INDICATED ON THE OF EACH CHANNEL AS INDICATED ON THE  EACH CHANNEL AS INDICATED ON THE EACH CHANNEL AS INDICATED ON THE  CHANNEL AS INDICATED ON THE CHANNEL AS INDICATED ON THE  AS INDICATED ON THE AS INDICATED ON THE  INDICATED ON THE INDICATED ON THE  ON THE ON THE  THE THE CONSTRUCTION PLANS.  THE CONTRACTOR SHALL NOT DISTURB ANY MORE FLOODPLAIN  PLANS.  THE CONTRACTOR SHALL NOT DISTURB ANY MORE FLOODPLAIN PLANS.  THE CONTRACTOR SHALL NOT DISTURB ANY MORE FLOODPLAIN   THE CONTRACTOR SHALL NOT DISTURB ANY MORE FLOODPLAIN  THE CONTRACTOR SHALL NOT DISTURB ANY MORE FLOODPLAIN THE CONTRACTOR SHALL NOT DISTURB ANY MORE FLOODPLAIN  CONTRACTOR SHALL NOT DISTURB ANY MORE FLOODPLAIN CONTRACTOR SHALL NOT DISTURB ANY MORE FLOODPLAIN  SHALL NOT DISTURB ANY MORE FLOODPLAIN SHALL NOT DISTURB ANY MORE FLOODPLAIN  NOT DISTURB ANY MORE FLOODPLAIN NOT DISTURB ANY MORE FLOODPLAIN  DISTURB ANY MORE FLOODPLAIN DISTURB ANY MORE FLOODPLAIN  ANY MORE FLOODPLAIN ANY MORE FLOODPLAIN  MORE FLOODPLAIN MORE FLOODPLAIN  FLOODPLAIN FLOODPLAIN AREA LARGER AND STREAM REACH LONGER THAN CAN STABILIZED IN ONE DAY. 10. ONCE A SECTION OF STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED TO DESIGN ONCE A SECTION OF STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED TO DESIGN  A SECTION OF STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED TO DESIGN A SECTION OF STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED TO DESIGN  SECTION OF STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED TO DESIGN SECTION OF STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED TO DESIGN  OF STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED TO DESIGN OF STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED TO DESIGN  STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED TO DESIGN STREAM AND FLOODPLAIN HAVE BEEN EXCAVATED TO DESIGN  AND FLOODPLAIN HAVE BEEN EXCAVATED TO DESIGN AND FLOODPLAIN HAVE BEEN EXCAVATED TO DESIGN  FLOODPLAIN HAVE BEEN EXCAVATED TO DESIGN FLOODPLAIN HAVE BEEN EXCAVATED TO DESIGN  HAVE BEEN EXCAVATED TO DESIGN HAVE BEEN EXCAVATED TO DESIGN  BEEN EXCAVATED TO DESIGN BEEN EXCAVATED TO DESIGN  EXCAVATED TO DESIGN EXCAVATED TO DESIGN  TO DESIGN TO DESIGN  DESIGN DESIGN GRADES, IN-STREAM STRUCTURES, MATTING, AND TRANSPLANTS SHALL BE INSTALLED IN  IN-STREAM STRUCTURES, MATTING, AND TRANSPLANTS SHALL BE INSTALLED IN IN-STREAM STRUCTURES, MATTING, AND TRANSPLANTS SHALL BE INSTALLED IN  STRUCTURES, MATTING, AND TRANSPLANTS SHALL BE INSTALLED IN STRUCTURES, MATTING, AND TRANSPLANTS SHALL BE INSTALLED IN  MATTING, AND TRANSPLANTS SHALL BE INSTALLED IN MATTING, AND TRANSPLANTS SHALL BE INSTALLED IN  AND TRANSPLANTS SHALL BE INSTALLED IN AND TRANSPLANTS SHALL BE INSTALLED IN  TRANSPLANTS SHALL BE INSTALLED IN TRANSPLANTS SHALL BE INSTALLED IN  SHALL BE INSTALLED IN SHALL BE INSTALLED IN  BE INSTALLED IN BE INSTALLED IN  INSTALLED IN INSTALLED IN  IN IN THAT SECTION.  EXISTING BED MATERIAL SHALL BE HARVESTED AND PLACED IN THE  SECTION.  EXISTING BED MATERIAL SHALL BE HARVESTED AND PLACED IN THE SECTION.  EXISTING BED MATERIAL SHALL BE HARVESTED AND PLACED IN THE   EXISTING BED MATERIAL SHALL BE HARVESTED AND PLACED IN THE  EXISTING BED MATERIAL SHALL BE HARVESTED AND PLACED IN THE EXISTING BED MATERIAL SHALL BE HARVESTED AND PLACED IN THE  BED MATERIAL SHALL BE HARVESTED AND PLACED IN THE BED MATERIAL SHALL BE HARVESTED AND PLACED IN THE  MATERIAL SHALL BE HARVESTED AND PLACED IN THE MATERIAL SHALL BE HARVESTED AND PLACED IN THE  SHALL BE HARVESTED AND PLACED IN THE SHALL BE HARVESTED AND PLACED IN THE  BE HARVESTED AND PLACED IN THE BE HARVESTED AND PLACED IN THE  HARVESTED AND PLACED IN THE HARVESTED AND PLACED IN THE  AND PLACED IN THE AND PLACED IN THE  PLACED IN THE PLACED IN THE  IN THE IN THE  THE THE CONSTRUCTED CHANNEL DURING PUMP-AROUND OPERATIONS SO THAT BOTH CHANNELS  CHANNEL DURING PUMP-AROUND OPERATIONS SO THAT BOTH CHANNELS CHANNEL DURING PUMP-AROUND OPERATIONS SO THAT BOTH CHANNELS  DURING PUMP-AROUND OPERATIONS SO THAT BOTH CHANNELS DURING PUMP-AROUND OPERATIONS SO THAT BOTH CHANNELS  PUMP-AROUND OPERATIONS SO THAT BOTH CHANNELS PUMP-AROUND OPERATIONS SO THAT BOTH CHANNELS  OPERATIONS SO THAT BOTH CHANNELS OPERATIONS SO THAT BOTH CHANNELS  SO THAT BOTH CHANNELS SO THAT BOTH CHANNELS  THAT BOTH CHANNELS THAT BOTH CHANNELS  BOTH CHANNELS BOTH CHANNELS  CHANNELS CHANNELS ARE IN THE DRY DURING CONSTRUCTION ACTIVITIES. 11. THE CONTRACTOR SHALL BEGIN INSTALLING IN-STREAM STRUCTURES FROM THE UPSTREAM THE CONTRACTOR SHALL BEGIN INSTALLING IN-STREAM STRUCTURES FROM THE UPSTREAM  CONTRACTOR SHALL BEGIN INSTALLING IN-STREAM STRUCTURES FROM THE UPSTREAM CONTRACTOR SHALL BEGIN INSTALLING IN-STREAM STRUCTURES FROM THE UPSTREAM  SHALL BEGIN INSTALLING IN-STREAM STRUCTURES FROM THE UPSTREAM SHALL BEGIN INSTALLING IN-STREAM STRUCTURES FROM THE UPSTREAM  BEGIN INSTALLING IN-STREAM STRUCTURES FROM THE UPSTREAM BEGIN INSTALLING IN-STREAM STRUCTURES FROM THE UPSTREAM  INSTALLING IN-STREAM STRUCTURES FROM THE UPSTREAM INSTALLING IN-STREAM STRUCTURES FROM THE UPSTREAM  IN-STREAM STRUCTURES FROM THE UPSTREAM IN-STREAM STRUCTURES FROM THE UPSTREAM  STRUCTURES FROM THE UPSTREAM STRUCTURES FROM THE UPSTREAM  FROM THE UPSTREAM FROM THE UPSTREAM  THE UPSTREAM THE UPSTREAM  UPSTREAM UPSTREAM SECTION WORKING DOWNSTREAM.  ALL CONSTRUCTION WORK IS TO BE PERFORMED IN  WORKING DOWNSTREAM.  ALL CONSTRUCTION WORK IS TO BE PERFORMED IN WORKING DOWNSTREAM.  ALL CONSTRUCTION WORK IS TO BE PERFORMED IN  DOWNSTREAM.  ALL CONSTRUCTION WORK IS TO BE PERFORMED IN DOWNSTREAM.  ALL CONSTRUCTION WORK IS TO BE PERFORMED IN   ALL CONSTRUCTION WORK IS TO BE PERFORMED IN  ALL CONSTRUCTION WORK IS TO BE PERFORMED IN ALL CONSTRUCTION WORK IS TO BE PERFORMED IN  CONSTRUCTION WORK IS TO BE PERFORMED IN CONSTRUCTION WORK IS TO BE PERFORMED IN  WORK IS TO BE PERFORMED IN WORK IS TO BE PERFORMED IN  IS TO BE PERFORMED IN IS TO BE PERFORMED IN  TO BE PERFORMED IN TO BE PERFORMED IN  BE PERFORMED IN BE PERFORMED IN  PERFORMED IN PERFORMED IN  IN IN THE DRY UNLESS OTHERWISE DIRECTED BY THE ENGINEER OR OTHER REGULATORY  DRY UNLESS OTHERWISE DIRECTED BY THE ENGINEER OR OTHER REGULATORY DRY UNLESS OTHERWISE DIRECTED BY THE ENGINEER OR OTHER REGULATORY  UNLESS OTHERWISE DIRECTED BY THE ENGINEER OR OTHER REGULATORY UNLESS OTHERWISE DIRECTED BY THE ENGINEER OR OTHER REGULATORY  OTHERWISE DIRECTED BY THE ENGINEER OR OTHER REGULATORY OTHERWISE DIRECTED BY THE ENGINEER OR OTHER REGULATORY  DIRECTED BY THE ENGINEER OR OTHER REGULATORY DIRECTED BY THE ENGINEER OR OTHER REGULATORY  BY THE ENGINEER OR OTHER REGULATORY BY THE ENGINEER OR OTHER REGULATORY  THE ENGINEER OR OTHER REGULATORY THE ENGINEER OR OTHER REGULATORY  ENGINEER OR OTHER REGULATORY ENGINEER OR OTHER REGULATORY  OR OTHER REGULATORY OR OTHER REGULATORY  OTHER REGULATORY OTHER REGULATORY  REGULATORY REGULATORY AGENCY.  IF EXCESSIVE SEDIMENTATION DOWNSTREAM BECOMES A CONCERN, THE   IF EXCESSIVE SEDIMENTATION DOWNSTREAM BECOMES A CONCERN, THE  IF EXCESSIVE SEDIMENTATION DOWNSTREAM BECOMES A CONCERN, THE IF EXCESSIVE SEDIMENTATION DOWNSTREAM BECOMES A CONCERN, THE  EXCESSIVE SEDIMENTATION DOWNSTREAM BECOMES A CONCERN, THE EXCESSIVE SEDIMENTATION DOWNSTREAM BECOMES A CONCERN, THE  SEDIMENTATION DOWNSTREAM BECOMES A CONCERN, THE SEDIMENTATION DOWNSTREAM BECOMES A CONCERN, THE  DOWNSTREAM BECOMES A CONCERN, THE DOWNSTREAM BECOMES A CONCERN, THE  BECOMES A CONCERN, THE BECOMES A CONCERN, THE  A CONCERN, THE A CONCERN, THE  CONCERN, THE CONCERN, THE  THE THE ENGINEER OR PROJECT MANAGER IN CHARGE MAY DIRECT THE CONTRACTOR TO INSTALL A  OR PROJECT MANAGER IN CHARGE MAY DIRECT THE CONTRACTOR TO INSTALL A OR PROJECT MANAGER IN CHARGE MAY DIRECT THE CONTRACTOR TO INSTALL A  PROJECT MANAGER IN CHARGE MAY DIRECT THE CONTRACTOR TO INSTALL A PROJECT MANAGER IN CHARGE MAY DIRECT THE CONTRACTOR TO INSTALL A  MANAGER IN CHARGE MAY DIRECT THE CONTRACTOR TO INSTALL A MANAGER IN CHARGE MAY DIRECT THE CONTRACTOR TO INSTALL A  IN CHARGE MAY DIRECT THE CONTRACTOR TO INSTALL A IN CHARGE MAY DIRECT THE CONTRACTOR TO INSTALL A  CHARGE MAY DIRECT THE CONTRACTOR TO INSTALL A CHARGE MAY DIRECT THE CONTRACTOR TO INSTALL A  MAY DIRECT THE CONTRACTOR TO INSTALL A MAY DIRECT THE CONTRACTOR TO INSTALL A  DIRECT THE CONTRACTOR TO INSTALL A DIRECT THE CONTRACTOR TO INSTALL A  THE CONTRACTOR TO INSTALL A THE CONTRACTOR TO INSTALL A  CONTRACTOR TO INSTALL A CONTRACTOR TO INSTALL A  TO INSTALL A TO INSTALL A  INSTALL A INSTALL A  A A TEMPORARY ROCK CHECK DAM AND SETTLING BASIN DOWNSTREAM.  THIS AREA IS TO BE  ROCK CHECK DAM AND SETTLING BASIN DOWNSTREAM.  THIS AREA IS TO BE ROCK CHECK DAM AND SETTLING BASIN DOWNSTREAM.  THIS AREA IS TO BE  CHECK DAM AND SETTLING BASIN DOWNSTREAM.  THIS AREA IS TO BE CHECK DAM AND SETTLING BASIN DOWNSTREAM.  THIS AREA IS TO BE  DAM AND SETTLING BASIN DOWNSTREAM.  THIS AREA IS TO BE DAM AND SETTLING BASIN DOWNSTREAM.  THIS AREA IS TO BE  AND SETTLING BASIN DOWNSTREAM.  THIS AREA IS TO BE AND SETTLING BASIN DOWNSTREAM.  THIS AREA IS TO BE  SETTLING BASIN DOWNSTREAM.  THIS AREA IS TO BE SETTLING BASIN DOWNSTREAM.  THIS AREA IS TO BE  BASIN DOWNSTREAM.  THIS AREA IS TO BE BASIN DOWNSTREAM.  THIS AREA IS TO BE  DOWNSTREAM.  THIS AREA IS TO BE DOWNSTREAM.  THIS AREA IS TO BE   THIS AREA IS TO BE  THIS AREA IS TO BE THIS AREA IS TO BE  AREA IS TO BE AREA IS TO BE  IS TO BE IS TO BE  TO BE TO BE  BE BE MAINTAINED ON A REGULAR BASIS BY THE CONTRACTOR. 12. ONCE A STREAM WORK PHASE IS COMPLETE, THE CONTRACTOR WILL APPLY TEMPORARY ONCE A STREAM WORK PHASE IS COMPLETE, THE CONTRACTOR WILL APPLY TEMPORARY  A STREAM WORK PHASE IS COMPLETE, THE CONTRACTOR WILL APPLY TEMPORARY A STREAM WORK PHASE IS COMPLETE, THE CONTRACTOR WILL APPLY TEMPORARY  STREAM WORK PHASE IS COMPLETE, THE CONTRACTOR WILL APPLY TEMPORARY STREAM WORK PHASE IS COMPLETE, THE CONTRACTOR WILL APPLY TEMPORARY  WORK PHASE IS COMPLETE, THE CONTRACTOR WILL APPLY TEMPORARY WORK PHASE IS COMPLETE, THE CONTRACTOR WILL APPLY TEMPORARY  PHASE IS COMPLETE, THE CONTRACTOR WILL APPLY TEMPORARY PHASE IS COMPLETE, THE CONTRACTOR WILL APPLY TEMPORARY  IS COMPLETE, THE CONTRACTOR WILL APPLY TEMPORARY IS COMPLETE, THE CONTRACTOR WILL APPLY TEMPORARY  COMPLETE, THE CONTRACTOR WILL APPLY TEMPORARY COMPLETE, THE CONTRACTOR WILL APPLY TEMPORARY  THE CONTRACTOR WILL APPLY TEMPORARY THE CONTRACTOR WILL APPLY TEMPORARY  CONTRACTOR WILL APPLY TEMPORARY CONTRACTOR WILL APPLY TEMPORARY  WILL APPLY TEMPORARY WILL APPLY TEMPORARY  APPLY TEMPORARY APPLY TEMPORARY  TEMPORARY TEMPORARY SEEDING, PERMANENT SEEDING, AND MULCH TO ALL AREAS DISTURBED DURING  PERMANENT SEEDING, AND MULCH TO ALL AREAS DISTURBED DURING PERMANENT SEEDING, AND MULCH TO ALL AREAS DISTURBED DURING  SEEDING, AND MULCH TO ALL AREAS DISTURBED DURING SEEDING, AND MULCH TO ALL AREAS DISTURBED DURING  AND MULCH TO ALL AREAS DISTURBED DURING AND MULCH TO ALL AREAS DISTURBED DURING  MULCH TO ALL AREAS DISTURBED DURING MULCH TO ALL AREAS DISTURBED DURING  TO ALL AREAS DISTURBED DURING TO ALL AREAS DISTURBED DURING  ALL AREAS DISTURBED DURING ALL AREAS DISTURBED DURING  AREAS DISTURBED DURING AREAS DISTURBED DURING  DISTURBED DURING DISTURBED DURING  DURING DURING CONSTRUCTION.  TEMPORARY AND PERMANENT SEEDING MIXTURES WILL BE APPLIED AS   TEMPORARY AND PERMANENT SEEDING MIXTURES WILL BE APPLIED AS  TEMPORARY AND PERMANENT SEEDING MIXTURES WILL BE APPLIED AS TEMPORARY AND PERMANENT SEEDING MIXTURES WILL BE APPLIED AS  AND PERMANENT SEEDING MIXTURES WILL BE APPLIED AS AND PERMANENT SEEDING MIXTURES WILL BE APPLIED AS  PERMANENT SEEDING MIXTURES WILL BE APPLIED AS PERMANENT SEEDING MIXTURES WILL BE APPLIED AS  SEEDING MIXTURES WILL BE APPLIED AS SEEDING MIXTURES WILL BE APPLIED AS  MIXTURES WILL BE APPLIED AS MIXTURES WILL BE APPLIED AS  WILL BE APPLIED AS WILL BE APPLIED AS  BE APPLIED AS BE APPLIED AS  APPLIED AS APPLIED AS  AS AS SHOWN ON THE PLANTING PLAN.  TEMPORARY SEEDING WILL BE APPLIED IN ALL AREAS  ON THE PLANTING PLAN.  TEMPORARY SEEDING WILL BE APPLIED IN ALL AREAS ON THE PLANTING PLAN.  TEMPORARY SEEDING WILL BE APPLIED IN ALL AREAS  THE PLANTING PLAN.  TEMPORARY SEEDING WILL BE APPLIED IN ALL AREAS THE PLANTING PLAN.  TEMPORARY SEEDING WILL BE APPLIED IN ALL AREAS  PLANTING PLAN.  TEMPORARY SEEDING WILL BE APPLIED IN ALL AREAS PLANTING PLAN.  TEMPORARY SEEDING WILL BE APPLIED IN ALL AREAS  PLAN.  TEMPORARY SEEDING WILL BE APPLIED IN ALL AREAS PLAN.  TEMPORARY SEEDING WILL BE APPLIED IN ALL AREAS   TEMPORARY SEEDING WILL BE APPLIED IN ALL AREAS  TEMPORARY SEEDING WILL BE APPLIED IN ALL AREAS TEMPORARY SEEDING WILL BE APPLIED IN ALL AREAS  SEEDING WILL BE APPLIED IN ALL AREAS SEEDING WILL BE APPLIED IN ALL AREAS  WILL BE APPLIED IN ALL AREAS WILL BE APPLIED IN ALL AREAS  BE APPLIED IN ALL AREAS BE APPLIED IN ALL AREAS  APPLIED IN ALL AREAS APPLIED IN ALL AREAS  IN ALL AREAS IN ALL AREAS  ALL AREAS ALL AREAS  AREAS AREAS SUSCEPTIBLE TO EROSION SUCH THAT GROUND COVER IS ESTABLISHED WITHIN 7  TO EROSION SUCH THAT GROUND COVER IS ESTABLISHED WITHIN 7 TO EROSION SUCH THAT GROUND COVER IS ESTABLISHED WITHIN 7  EROSION SUCH THAT GROUND COVER IS ESTABLISHED WITHIN 7 EROSION SUCH THAT GROUND COVER IS ESTABLISHED WITHIN 7  SUCH THAT GROUND COVER IS ESTABLISHED WITHIN 7 SUCH THAT GROUND COVER IS ESTABLISHED WITHIN 7  THAT GROUND COVER IS ESTABLISHED WITHIN 7 THAT GROUND COVER IS ESTABLISHED WITHIN 7  GROUND COVER IS ESTABLISHED WITHIN 7 GROUND COVER IS ESTABLISHED WITHIN 7  COVER IS ESTABLISHED WITHIN 7 COVER IS ESTABLISHED WITHIN 7  IS ESTABLISHED WITHIN 7 IS ESTABLISHED WITHIN 7  ESTABLISHED WITHIN 7 ESTABLISHED WITHIN 7  WITHIN 7 WITHIN 7  7 7 WORKING DAYS FOLLOWING COMPLETION OF ANY GRADING PHASE.  PERMANENT GROUND  DAYS FOLLOWING COMPLETION OF ANY GRADING PHASE.  PERMANENT GROUND DAYS FOLLOWING COMPLETION OF ANY GRADING PHASE.  PERMANENT GROUND  FOLLOWING COMPLETION OF ANY GRADING PHASE.  PERMANENT GROUND FOLLOWING COMPLETION OF ANY GRADING PHASE.  PERMANENT GROUND  COMPLETION OF ANY GRADING PHASE.  PERMANENT GROUND COMPLETION OF ANY GRADING PHASE.  PERMANENT GROUND  OF ANY GRADING PHASE.  PERMANENT GROUND OF ANY GRADING PHASE.  PERMANENT GROUND  ANY GRADING PHASE.  PERMANENT GROUND ANY GRADING PHASE.  PERMANENT GROUND  GRADING PHASE.  PERMANENT GROUND GRADING PHASE.  PERMANENT GROUND  PHASE.  PERMANENT GROUND PHASE.  PERMANENT GROUND   PERMANENT GROUND  PERMANENT GROUND PERMANENT GROUND  GROUND GROUND COVER WILL BE ESTABLISHED FOR ALL DISTURBED AREAS WITHIN 15 WORKING DAYS  WILL BE ESTABLISHED FOR ALL DISTURBED AREAS WITHIN 15 WORKING DAYS WILL BE ESTABLISHED FOR ALL DISTURBED AREAS WITHIN 15 WORKING DAYS  BE ESTABLISHED FOR ALL DISTURBED AREAS WITHIN 15 WORKING DAYS BE ESTABLISHED FOR ALL DISTURBED AREAS WITHIN 15 WORKING DAYS  ESTABLISHED FOR ALL DISTURBED AREAS WITHIN 15 WORKING DAYS ESTABLISHED FOR ALL DISTURBED AREAS WITHIN 15 WORKING DAYS  FOR ALL DISTURBED AREAS WITHIN 15 WORKING DAYS FOR ALL DISTURBED AREAS WITHIN 15 WORKING DAYS  ALL DISTURBED AREAS WITHIN 15 WORKING DAYS ALL DISTURBED AREAS WITHIN 15 WORKING DAYS  DISTURBED AREAS WITHIN 15 WORKING DAYS DISTURBED AREAS WITHIN 15 WORKING DAYS  AREAS WITHIN 15 WORKING DAYS AREAS WITHIN 15 WORKING DAYS  WITHIN 15 WORKING DAYS WITHIN 15 WORKING DAYS  15 WORKING DAYS 15 WORKING DAYS  WORKING DAYS WORKING DAYS  DAYS DAYS FOLLOWING COMPLETION OF CONSTRUCTION. 13. ALL SEEDING AND MULCHING SHALL BE COMPLETED BEFORE LEAVING THE PROJECT SITE ALL SEEDING AND MULCHING SHALL BE COMPLETED BEFORE LEAVING THE PROJECT SITE  SEEDING AND MULCHING SHALL BE COMPLETED BEFORE LEAVING THE PROJECT SITE SEEDING AND MULCHING SHALL BE COMPLETED BEFORE LEAVING THE PROJECT SITE  AND MULCHING SHALL BE COMPLETED BEFORE LEAVING THE PROJECT SITE AND MULCHING SHALL BE COMPLETED BEFORE LEAVING THE PROJECT SITE  MULCHING SHALL BE COMPLETED BEFORE LEAVING THE PROJECT SITE MULCHING SHALL BE COMPLETED BEFORE LEAVING THE PROJECT SITE  SHALL BE COMPLETED BEFORE LEAVING THE PROJECT SITE SHALL BE COMPLETED BEFORE LEAVING THE PROJECT SITE  BE COMPLETED BEFORE LEAVING THE PROJECT SITE BE COMPLETED BEFORE LEAVING THE PROJECT SITE  COMPLETED BEFORE LEAVING THE PROJECT SITE COMPLETED BEFORE LEAVING THE PROJECT SITE  BEFORE LEAVING THE PROJECT SITE BEFORE LEAVING THE PROJECT SITE  LEAVING THE PROJECT SITE LEAVING THE PROJECT SITE  THE PROJECT SITE THE PROJECT SITE  PROJECT SITE PROJECT SITE  SITE SITE ALONG WITH REMOVAL OF ANY TEMPORARY STREAM CROSSINGS AND TEMPORARY CHECK  WITH REMOVAL OF ANY TEMPORARY STREAM CROSSINGS AND TEMPORARY CHECK WITH REMOVAL OF ANY TEMPORARY STREAM CROSSINGS AND TEMPORARY CHECK  REMOVAL OF ANY TEMPORARY STREAM CROSSINGS AND TEMPORARY CHECK REMOVAL OF ANY TEMPORARY STREAM CROSSINGS AND TEMPORARY CHECK  OF ANY TEMPORARY STREAM CROSSINGS AND TEMPORARY CHECK OF ANY TEMPORARY STREAM CROSSINGS AND TEMPORARY CHECK  ANY TEMPORARY STREAM CROSSINGS AND TEMPORARY CHECK ANY TEMPORARY STREAM CROSSINGS AND TEMPORARY CHECK  TEMPORARY STREAM CROSSINGS AND TEMPORARY CHECK TEMPORARY STREAM CROSSINGS AND TEMPORARY CHECK  STREAM CROSSINGS AND TEMPORARY CHECK STREAM CROSSINGS AND TEMPORARY CHECK  CROSSINGS AND TEMPORARY CHECK CROSSINGS AND TEMPORARY CHECK  AND TEMPORARY CHECK AND TEMPORARY CHECK  TEMPORARY CHECK TEMPORARY CHECK  CHECK CHECK DAMS. 14. THE CONTRACTOR OR OTHER QUALIFIED PERSONNEL SHALL PLANT ALL WOODY VEGETATION THE CONTRACTOR OR OTHER QUALIFIED PERSONNEL SHALL PLANT ALL WOODY VEGETATION  CONTRACTOR OR OTHER QUALIFIED PERSONNEL SHALL PLANT ALL WOODY VEGETATION CONTRACTOR OR OTHER QUALIFIED PERSONNEL SHALL PLANT ALL WOODY VEGETATION  OR OTHER QUALIFIED PERSONNEL SHALL PLANT ALL WOODY VEGETATION OR OTHER QUALIFIED PERSONNEL SHALL PLANT ALL WOODY VEGETATION  OTHER QUALIFIED PERSONNEL SHALL PLANT ALL WOODY VEGETATION OTHER QUALIFIED PERSONNEL SHALL PLANT ALL WOODY VEGETATION  QUALIFIED PERSONNEL SHALL PLANT ALL WOODY VEGETATION QUALIFIED PERSONNEL SHALL PLANT ALL WOODY VEGETATION  PERSONNEL SHALL PLANT ALL WOODY VEGETATION PERSONNEL SHALL PLANT ALL WOODY VEGETATION  SHALL PLANT ALL WOODY VEGETATION SHALL PLANT ALL WOODY VEGETATION  PLANT ALL WOODY VEGETATION PLANT ALL WOODY VEGETATION  ALL WOODY VEGETATION ALL WOODY VEGETATION  WOODY VEGETATION WOODY VEGETATION  VEGETATION VEGETATION AND INSTALL LIVE STAKING ACCORDING TO THE PLANTING DETAILS AND SPECIFICATIONS.   INSTALL LIVE STAKING ACCORDING TO THE PLANTING DETAILS AND SPECIFICATIONS.  INSTALL LIVE STAKING ACCORDING TO THE PLANTING DETAILS AND SPECIFICATIONS.   LIVE STAKING ACCORDING TO THE PLANTING DETAILS AND SPECIFICATIONS.  LIVE STAKING ACCORDING TO THE PLANTING DETAILS AND SPECIFICATIONS.   STAKING ACCORDING TO THE PLANTING DETAILS AND SPECIFICATIONS.  STAKING ACCORDING TO THE PLANTING DETAILS AND SPECIFICATIONS.   ACCORDING TO THE PLANTING DETAILS AND SPECIFICATIONS.  ACCORDING TO THE PLANTING DETAILS AND SPECIFICATIONS.   TO THE PLANTING DETAILS AND SPECIFICATIONS.  TO THE PLANTING DETAILS AND SPECIFICATIONS.   THE PLANTING DETAILS AND SPECIFICATIONS.  THE PLANTING DETAILS AND SPECIFICATIONS.   PLANTING DETAILS AND SPECIFICATIONS.  PLANTING DETAILS AND SPECIFICATIONS.   DETAILS AND SPECIFICATIONS.  DETAILS AND SPECIFICATIONS.   AND SPECIFICATIONS.  AND SPECIFICATIONS.   SPECIFICATIONS.  SPECIFICATIONS.  ALL PERMANENT SEEDING AND PLANTINGS SHALL BE PERFORMED DURING THE  PERMANENT SEEDING AND PLANTINGS SHALL BE PERFORMED DURING THE PERMANENT SEEDING AND PLANTINGS SHALL BE PERFORMED DURING THE  SEEDING AND PLANTINGS SHALL BE PERFORMED DURING THE SEEDING AND PLANTINGS SHALL BE PERFORMED DURING THE  AND PLANTINGS SHALL BE PERFORMED DURING THE AND PLANTINGS SHALL BE PERFORMED DURING THE  PLANTINGS SHALL BE PERFORMED DURING THE PLANTINGS SHALL BE PERFORMED DURING THE  SHALL BE PERFORMED DURING THE SHALL BE PERFORMED DURING THE  BE PERFORMED DURING THE BE PERFORMED DURING THE  PERFORMED DURING THE PERFORMED DURING THE  DURING THE DURING THE  THE THE APPROPRIATE TIME OF YEAR. 15. THE CONTRACTOR SHALL SUBMIT A POST-STABLIZATION NOTIFICATION TO THE ASHEVILLE THE CONTRACTOR SHALL SUBMIT A POST-STABLIZATION NOTIFICATION TO THE ASHEVILLE  CONTRACTOR SHALL SUBMIT A POST-STABLIZATION NOTIFICATION TO THE ASHEVILLE CONTRACTOR SHALL SUBMIT A POST-STABLIZATION NOTIFICATION TO THE ASHEVILLE  SHALL SUBMIT A POST-STABLIZATION NOTIFICATION TO THE ASHEVILLE SHALL SUBMIT A POST-STABLIZATION NOTIFICATION TO THE ASHEVILLE  SUBMIT A POST-STABLIZATION NOTIFICATION TO THE ASHEVILLE SUBMIT A POST-STABLIZATION NOTIFICATION TO THE ASHEVILLE  A POST-STABLIZATION NOTIFICATION TO THE ASHEVILLE A POST-STABLIZATION NOTIFICATION TO THE ASHEVILLE  POST-STABLIZATION NOTIFICATION TO THE ASHEVILLE POST-STABLIZATION NOTIFICATION TO THE ASHEVILLE  NOTIFICATION TO THE ASHEVILLE NOTIFICATION TO THE ASHEVILLE  TO THE ASHEVILLE TO THE ASHEVILLE  THE ASHEVILLE THE ASHEVILLE  ASHEVILLE ASHEVILLE AREA OFFICE INSPECTOR. 16. THE CONTRACTOR SHALL ENSURE THAT THE SITE IS FREE OF TRASH AND LEFTOVER THE CONTRACTOR SHALL ENSURE THAT THE SITE IS FREE OF TRASH AND LEFTOVER  CONTRACTOR SHALL ENSURE THAT THE SITE IS FREE OF TRASH AND LEFTOVER CONTRACTOR SHALL ENSURE THAT THE SITE IS FREE OF TRASH AND LEFTOVER  SHALL ENSURE THAT THE SITE IS FREE OF TRASH AND LEFTOVER SHALL ENSURE THAT THE SITE IS FREE OF TRASH AND LEFTOVER  ENSURE THAT THE SITE IS FREE OF TRASH AND LEFTOVER ENSURE THAT THE SITE IS FREE OF TRASH AND LEFTOVER  THAT THE SITE IS FREE OF TRASH AND LEFTOVER THAT THE SITE IS FREE OF TRASH AND LEFTOVER  THE SITE IS FREE OF TRASH AND LEFTOVER THE SITE IS FREE OF TRASH AND LEFTOVER  SITE IS FREE OF TRASH AND LEFTOVER SITE IS FREE OF TRASH AND LEFTOVER  IS FREE OF TRASH AND LEFTOVER IS FREE OF TRASH AND LEFTOVER  FREE OF TRASH AND LEFTOVER FREE OF TRASH AND LEFTOVER  OF TRASH AND LEFTOVER OF TRASH AND LEFTOVER  TRASH AND LEFTOVER TRASH AND LEFTOVER  AND LEFTOVER AND LEFTOVER  LEFTOVER LEFTOVER MATERIALS PRIOR TO DEMOBILIZATION OF EQUIPMENT FROM THE SITE.
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AutoCAD SHX Text
CONSTRUCTION ENTRANCE

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
NOTES: 1. POSTS SHALL BE 1.25 LB/LF STEEL AT A MINIMUM AND HAVE A MINIMUM POSTS SHALL BE 1.25 LB/LF STEEL AT A MINIMUM AND HAVE A MINIMUM LENGTH OF 5-FT.  POSTS SHALL ALSO HAVE PROJECTIONS TO FACILITATE FASTENING FABRIC. 2. FILTER FABRIC SHALL MEET THE FOLLOWING: FILTER FABRIC SHALL MEET THE FOLLOWING: A) MINIMUM WIDTH OF 36 INCHES. B) EOS NOT LARGER THAN U.S. STANDARD SIEVE NO. 30 C) GRAB STRENGTH 90 LB. D) CONFORM TO ASTM D-6461 3. WIRE OR PLASTIC ZIP TIES WITH A TENSILE STRENGTH OF 50 LB. SHALL BE WIRE OR PLASTIC ZIP TIES WITH A TENSILE STRENGTH OF 50 LB. SHALL BE USED TO ATTACH FABRIC TO POSTS. 4. SILT FENCE INSTALLATION SHALL CONFORM WITH ASTM D 6462.  SILT FENCE INSTALLATION SHALL CONFORM WITH ASTM D 6462.  5. SILT FENCE TO BE INSTALLED IN LOCATIONS AS SHOWN ON THE EROSION AND SILT FENCE TO BE INSTALLED IN LOCATIONS AS SHOWN ON THE EROSION AND SEDIMENT CONTROL PLAN AND AS DIRECTED BY THE ENGINEER PRIOR TO BEGINNING OF CONSTRUCTION TO CONTROL SEDIMENT. 6. SILT FENCE TO BE INSTALLED AROUND STOCKPILE LOCATIONS SHALL BE SET A SILT FENCE TO BE INSTALLED AROUND STOCKPILE LOCATIONS SHALL BE SET A MINIMUM DISTANCE OF 5-FT FROM TOE OF SLOPE.  MAINTENANCE: 1. SILT FENCE SHALL BE INSPECTED AT LEAST ONCE A WEEK AND AFTER EACH SILT FENCE SHALL BE INSPECTED AT LEAST ONCE A WEEK AND AFTER EACH RAINFALL EVENT. 2. REPLACE ANY PORTION OF SILT FENCE THAT HAS COLLAPSED, TEARS, OR REPLACE ANY PORTION OF SILT FENCE THAT HAS COLLAPSED, TEARS, OR BECOMES INEFFECTIVE. 3. REMOVE SEDIMENT AS NECESSARY TO PROVIDE ADEQUATE STORAGE VOLUME.   REMOVE SEDIMENT AS NECESSARY TO PROVIDE ADEQUATE STORAGE VOLUME.   4. SILT FENCE TO BE REMOVED AND THE AREA TO BE RESTORED TO ITS SILT FENCE TO BE REMOVED AND THE AREA TO BE RESTORED TO ITS NATURAL CONDITION WHEN PERMANENT EROSION AND SEDIMENT CONTROL PROCEDURES ARE EFFECTIVE.

AutoCAD SHX Text
WIRE BACKING 14 GAUGE WIRE (MIN) 6" SPACING (MAX)

AutoCAD SHX Text
BACKFILL WITH EARTH AFTER PLACING FILTER FABRIC IN TRENCH
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CONSTRUCTION AREA

AutoCAD SHX Text
FLOW
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FLOW

AutoCAD SHX Text
POST (SEE NOTE 1)
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FILTER FABRIC (SEE NOTE 2)
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4"

AutoCAD SHX Text
24" DEPTH (MIN)
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TEMPORARY SILT FENCE
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24" ABOVE  GROUND (MAX)
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8' MAX WITH WIRE 6' MAX WITHOUT WIRE
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NOT TO SCALE
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ROCK SILT CHECK
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9" (MIN)
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NATURAL GROUND
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FILTER FABRIC
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1.5' (MIN)
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1.5' (MIN)
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FLOW
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2:1
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12" STONE (TYP) (CLASS B RIPRAP)
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2' MAX AT CENTER

AutoCAD SHX Text
1.5' (MIN)

AutoCAD SHX Text
NO. 57 STONE    12" THICK (MIN)

AutoCAD SHX Text
FILTER FABRIC

AutoCAD SHX Text
MAINTENANCE: 1. INSPECT ROCK SILT CHECKS AND CHANNELS ONCE A WEEK AND AFTER EVERY INSPECT ROCK SILT CHECKS AND CHANNELS ONCE A WEEK AND AFTER EVERY SIGNIFICANT RAINFALL EVENT. 2. CLEAN OUT SEDIMENT AND MAKE REPAIRS AS NECESSARY. CLEAN OUT SEDIMENT AND MAKE REPAIRS AS NECESSARY. 3. ROCK SILT CHECKS ARE TO BE REMOVED AND THE AREA TO BE ROCK SILT CHECKS ARE TO BE REMOVED AND THE AREA TO BE  ARE TO BE REMOVED AND THE AREA TO BE RESTORED TO ITS NATURAL CONDITION WHEN PERMANENT EROSION AND SEDIMENT CONTROL PROCEDURES ARE EFFECTIVE.
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STREAM BANK STABILIZATION METHOD 1
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BANKFULL BENCH
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TOP OF BANK
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TOE OF BANK
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SEED AND STRAW

AutoCAD SHX Text
NOTCHED ANCHORS ON 3' CENTERS

AutoCAD SHX Text
2"X2"X18" HARDWOOD STAKES ON 2' CENTERS

AutoCAD SHX Text
TOE MATTING INTO CHANNEL BED BY INSTALLING BED MATERIAL AFTER INSTALLATION OF MATTING
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BED MATERIAL
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COIR FIBER MATTING

AutoCAD SHX Text
TOPSOIL AND SOD SALVAGED FROM SITE

AutoCAD SHX Text
2"X2"X18" HARDWOOD STAKES ON 2' CENTERS

AutoCAD SHX Text
2' (MIN)

AutoCAD SHX Text
MATTING AT TOP OF BANK
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ANCHOR OVERLAP ON 1' CENTERS
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DIRECTION OF FLOW
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ANCHORS ON 3' CENTERS
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6" OVERLAY (MIN.)
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2"X2"X18" HARDWOOD STAKES ON 2' CENTERS
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COIR FIBER MATTING DETAIL PLAN VIEW
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6" OVERLAY (MIN.)
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NOT TO SCALE

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
NOTES: 1. COIR MATTING TO BE UNDERLAIN BY STRAW AND SEED. COIR MATTING TO BE UNDERLAIN BY STRAW AND SEED. 2. MATTING SHALL BE INSTALLED PRIOR TO THE INTRODUCTION OF WATER MATTING SHALL BE INSTALLED PRIOR TO THE INTRODUCTION OF WATER TO A STREAM SECTION.  3. COIR FIBER MATTING REPRESENTS THE MINIMUM LEVEL OF BANK COIR FIBER MATTING REPRESENTS THE MINIMUM LEVEL OF BANK PROTECTION ALLOWABLE.  THE PREFERRED METHODS OF BANK PROTECTION ARE PRESENTED WITHIN THE DETAILS OF THE CONSTRUCTION PLANS MAINTENANCE: 1. BANK PROTECTION SHALL BE INSPECTED AT LEAST ONCE A WEEK AND AFTER BANK PROTECTION SHALL BE INSPECTED AT LEAST ONCE A WEEK AND AFTER EACH SIGNIFICANT RAINFALL EVENT. 2. GOOD CONTACT BETWEEN COIR MATTING AND GROUND MUST BE MAINTAINED. GOOD CONTACT BETWEEN COIR MATTING AND GROUND MUST BE MAINTAINED. REPAIR IF NECESSARY. 3. MONITOR AND REPAIR AS NECESSARY UNTIL GROUND COVER IS ESTABLISHED.MONITOR AND REPAIR AS NECESSARY UNTIL GROUND COVER IS ESTABLISHED.
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BANKFULL BENCH
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TOP OF BANK
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COIR FIBER MATTING
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2' (MIN)
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COIR FIBER NETTING
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BRUSH TOE OR ROOTWAD ACCORDING TO PLANS
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SEED AND STRAW
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ANCHORS ON 3' CENTERS
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2"X2"X18" HARDWOOD STAKES ON 2' CENTERS
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TOPSOIL AND SOD SALVAGED FROM SITE
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2"X2"X18" HARDWOOD STAKES ON 2' CENTERS
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NOT TO SCALE

AutoCAD SHX Text
SEEDING NOTES: TEMPORARY SEED 1.  ALL DISTURBED AREAS WILL BE STABILIZED USING   ALL DISTURBED AREAS WILL BE STABILIZED USING  ALL DISTURBED AREAS WILL BE STABILIZED USING ALL DISTURBED AREAS WILL BE STABILIZED USING  DISTURBED AREAS WILL BE STABILIZED USING DISTURBED AREAS WILL BE STABILIZED USING  AREAS WILL BE STABILIZED USING AREAS WILL BE STABILIZED USING  WILL BE STABILIZED USING WILL BE STABILIZED USING  BE STABILIZED USING BE STABILIZED USING  STABILIZED USING STABILIZED USING  USING USING MULCH AND TEMPORARY SEED TO PROVIDE  AND TEMPORARY SEED TO PROVIDE AND TEMPORARY SEED TO PROVIDE  TEMPORARY SEED TO PROVIDE TEMPORARY SEED TO PROVIDE  SEED TO PROVIDE SEED TO PROVIDE  TO PROVIDE TO PROVIDE  PROVIDE PROVIDE ADEQUATE GROUND COVER AND CONDITION THE SOIL.  2. MULCH MUST BE ADDED TO ACHIEVE 99% COVERAGE MULCH MUST BE ADDED TO ACHIEVE 99% COVERAGE  MUST BE ADDED TO ACHIEVE 99% COVERAGE MUST BE ADDED TO ACHIEVE 99% COVERAGE  BE ADDED TO ACHIEVE 99% COVERAGE BE ADDED TO ACHIEVE 99% COVERAGE  ADDED TO ACHIEVE 99% COVERAGE ADDED TO ACHIEVE 99% COVERAGE  TO ACHIEVE 99% COVERAGE TO ACHIEVE 99% COVERAGE  ACHIEVE 99% COVERAGE ACHIEVE 99% COVERAGE  99% COVERAGE 99% COVERAGE  COVERAGE COVERAGE (ROUGHLY 4 TONS/ACRE FOR WHEAT STRAW) SO  4 TONS/ACRE FOR WHEAT STRAW) SO 4 TONS/ACRE FOR WHEAT STRAW) SO  TONS/ACRE FOR WHEAT STRAW) SO TONS/ACRE FOR WHEAT STRAW) SO  FOR WHEAT STRAW) SO FOR WHEAT STRAW) SO  WHEAT STRAW) SO WHEAT STRAW) SO  STRAW) SO STRAW) SO  SO SO THAT NO PATCH OF BARE SOIL LARGER THAN 1 SF  NO PATCH OF BARE SOIL LARGER THAN 1 SF NO PATCH OF BARE SOIL LARGER THAN 1 SF  PATCH OF BARE SOIL LARGER THAN 1 SF PATCH OF BARE SOIL LARGER THAN 1 SF  OF BARE SOIL LARGER THAN 1 SF OF BARE SOIL LARGER THAN 1 SF  BARE SOIL LARGER THAN 1 SF BARE SOIL LARGER THAN 1 SF  SOIL LARGER THAN 1 SF SOIL LARGER THAN 1 SF  LARGER THAN 1 SF LARGER THAN 1 SF  THAN 1 SF THAN 1 SF  1 SF 1 SF  SF SF IS OBSERVED. 3.  A FERTILITY SOIL TEST SHALL BE USED TO A FERTILITY SOIL TEST SHALL BE USED TO  FERTILITY SOIL TEST SHALL BE USED TO FERTILITY SOIL TEST SHALL BE USED TO  SOIL TEST SHALL BE USED TO SOIL TEST SHALL BE USED TO  TEST SHALL BE USED TO TEST SHALL BE USED TO  SHALL BE USED TO SHALL BE USED TO  BE USED TO BE USED TO  USED TO USED TO  TO TO DETERMINE FERTILIZER AMOUNTS OR, IF NO SOIL  FERTILIZER AMOUNTS OR, IF NO SOIL FERTILIZER AMOUNTS OR, IF NO SOIL  AMOUNTS OR, IF NO SOIL AMOUNTS OR, IF NO SOIL  OR, IF NO SOIL OR, IF NO SOIL  IF NO SOIL IF NO SOIL  NO SOIL NO SOIL  SOIL SOIL TEST IS AVAILABLE, A STANDARD MIXTURE SHALL BE  IS AVAILABLE, A STANDARD MIXTURE SHALL BE IS AVAILABLE, A STANDARD MIXTURE SHALL BE  AVAILABLE, A STANDARD MIXTURE SHALL BE AVAILABLE, A STANDARD MIXTURE SHALL BE  A STANDARD MIXTURE SHALL BE A STANDARD MIXTURE SHALL BE  STANDARD MIXTURE SHALL BE STANDARD MIXTURE SHALL BE  MIXTURE SHALL BE MIXTURE SHALL BE  SHALL BE SHALL BE  BE BE APPLIED OF 2 TONS OF LIME PER ACRE AND  OF 2 TONS OF LIME PER ACRE AND OF 2 TONS OF LIME PER ACRE AND  2 TONS OF LIME PER ACRE AND 2 TONS OF LIME PER ACRE AND  TONS OF LIME PER ACRE AND TONS OF LIME PER ACRE AND  OF LIME PER ACRE AND OF LIME PER ACRE AND  LIME PER ACRE AND LIME PER ACRE AND  PER ACRE AND PER ACRE AND  ACRE AND ACRE AND  AND AND 700-1000 LBS OF 10-10-10 FERTILIZER PER  LBS OF 10-10-10 FERTILIZER PER LBS OF 10-10-10 FERTILIZER PER  OF 10-10-10 FERTILIZER PER OF 10-10-10 FERTILIZER PER  10-10-10 FERTILIZER PER 10-10-10 FERTILIZER PER  FERTILIZER PER FERTILIZER PER  PER PER ACRE. 
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AutoCAD SHX Text
NOTES: 1. CONTRACTOR SHALL USE TIMBER MATS FOR ALL TEMPORARY STREAM CONTRACTOR SHALL USE TIMBER MATS FOR ALL TEMPORARY STREAM CROSSINGS EXCEPT WHERE PERMANENT PIPE OR FORD CROSSINGS ARE USED, OR AS OTHERWISE APPROVED BY THE ENGINEER. 2. TIMBER MATS ARE TO BE SUFFICIENTLY LONG TO EXTEND BEYOND THE BANK TIMBER MATS ARE TO BE SUFFICIENTLY LONG TO EXTEND BEYOND THE BANK SO THAT BANK FAILURE IS PREVENTED.  3. ALL TEMPORARY STREAM CROSSINGS SHALL BE MAINTAINED IN GOOD WORKING ALL TEMPORARY STREAM CROSSINGS SHALL BE MAINTAINED IN GOOD WORKING CONDITION. REGULAR INSPECTION AND MAINTENANCE OF CROSSINGS IS THE RESPONSIBILITY OF THE CONTRACTOR.  MAINTENANCE: 1. TEMPORARY CROSSINGS SHALL BE INSPECTED ONCE A WEEK AND AFTER EACH TEMPORARY CROSSINGS SHALL BE INSPECTED ONCE A WEEK AND AFTER EACH RAINFALL EVENT AND REPAIRED OR ADJUSTED TO MAINTAIN PROPER FUNCTION.
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TEMPORARY STREAM CROSSING TIMBER MAT

AutoCAD SHX Text
MIN. OVERLAP TO BE DETERMINED BY CONTRACTOR

AutoCAD SHX Text
EXISTING CHANNEL

AutoCAD SHX Text
NATURAL GROUND

AutoCAD SHX Text
TIMBER MATS (SIZE TO BE DETERMINED BY CONTRACTOR)
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NOT TO SCALE

AutoCAD SHX Text
2'

AutoCAD SHX Text
4'

AutoCAD SHX Text
2"X4" P.T. STAKE ON 8' CENTERS

AutoCAD SHX Text
4' HT. ORANGE WARNING FENCE

AutoCAD SHX Text
(MIN)

AutoCAD SHX Text
SENSITIVE AREA PROTECTION FENCE

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
NOTES: 1. PROVIDE FENCE AS SHOWN ON PLAN.  PROVIDE FENCE AS SHOWN ON PLAN.  2. PROVIDE AT LEAST ONE FOOT OF DISTANCE FROM TREE TO FENCE FOR EACH PROVIDE AT LEAST ONE FOOT OF DISTANCE FROM TREE TO FENCE FOR EACH INCH OF TREE DBH. LOCATE FENCE OUTSIDE OF CRITICAL ROOT ZONE MAINTENANCE: 1. REMOVE TREE PROTECTION FENCES WHEN ADJACENT CONSTRUCTION IS REMOVE TREE PROTECTION FENCES WHEN ADJACENT CONSTRUCTION IS COMPLETED. 2. PRUNE ANY DAMAGED LIMBS OR ROOTS. USE TREE PAINT IF NECESSARY. PRUNE ANY DAMAGED LIMBS OR ROOTS. USE TREE PAINT IF NECESSARY. 3. CONTINUE MAINTENANCE CARE IF NECESSARY. THIS MAY INCLUDE WATER, CONTINUE MAINTENANCE CARE IF NECESSARY. THIS MAY INCLUDE WATER, MULCH, AND FERTILIZER.

AutoCAD SHX Text
PUMP-AROUND OPERATION (TYP)

AutoCAD SHX Text
PUMP

AutoCAD SHX Text
IMPERVIOUS DIKE

AutoCAD SHX Text
FLOW

AutoCAD SHX Text
EXISTING CHANNEL

AutoCAD SHX Text
TEMPORARY FLEXIBLE HOSE

AutoCAD SHX Text
PUMP

AutoCAD SHX Text
SPECIAL STILLING BASIN (SILT BAG)

AutoCAD SHX Text
IMPERVIOUS DIKE

AutoCAD SHX Text
CLEAR WATER DISCHARGE

AutoCAD SHX Text
SEQUENCE OF CONSTRUCTION  FOR TYPICAL PUMP-AROUND 1. INSTALL STILLING BASINS. INSTALL STILLING BASINS. 2. INSTALL UPSTREAM PUMP AND TEMPORARY FLEXIBLE HOSE. INSTALL UPSTREAM PUMP AND TEMPORARY FLEXIBLE HOSE. 3. PLACE UPSTREAM IMPERVIOUS DIKE AND BEGIN PUMPING OPERATIONS FOR PLACE UPSTREAM IMPERVIOUS DIKE AND BEGIN PUMPING OPERATIONS FOR STREAM DIVERSION. 4. PLACE DOWNSTREAM IMPERVIOUS DIKE AND PUMPING APPARATUS.  DEWATER PLACE DOWNSTREAM IMPERVIOUS DIKE AND PUMPING APPARATUS.  DEWATER ENTRAPPED AREA. 5. PERFORM STREAM RESTORATION WORK IN ACCORDANCE WITH THE PLANS. PERFORM STREAM RESTORATION WORK IN ACCORDANCE WITH THE PLANS. 6. EXCAVATE ANY ACCUMULATED SILT AND DEWATER BEFORE REMOVAL OF EXCAVATE ANY ACCUMULATED SILT AND DEWATER BEFORE REMOVAL OF IMPERIOUS DIKES.  REMOVE IMPERVIOUS DIKES, PUMPS, AND TEMPORARY FLEXIBLE HOSE. (DOWNSTREAM DIKE FIRST). 7. ALL GRADING AND STABILIZATION MUST BE COMPLETED WITHIN THE ALL GRADING AND STABILIZATION MUST BE COMPLETED WITHIN THE PUMP-AROUND AREA BETWEEN THE IMPERVIOUS DIKES.  THE CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE LOCATION OF THE IMPERVIOUS DIKES. 8. REMOVE STILLING BASINS AND BACKFILL.  STABILIZED DISTURBED AREA WITH REMOVE STILLING BASINS AND BACKFILL.  STABILIZED DISTURBED AREA WITH SEED AND MULCH, OR ROLLED EROSION CONTROL PRODUCT IF THE WORK IS COMPLETED OUTSIDE OF OPTIMUM GERMINATION SEASONS WHEN UNFAVORABLE WEATHER PREVENTS THE ESTABLISHMENT OF VEGETATIVE GROUND COVER.

AutoCAD SHX Text
NOTES: 1. ALL EXCAVATION SHALL BE PERFORMED IN ONLY DRY OR ISOLATED SECTIONS ALL EXCAVATION SHALL BE PERFORMED IN ONLY DRY OR ISOLATED SECTIONS OF THE CHANNEL. 2. IMPERVIOUS DIKES ARE TO BE USED TO ISOLATE WORK FROM STREAM FLOW IMPERVIOUS DIKES ARE TO BE USED TO ISOLATE WORK FROM STREAM FLOW WHEN NECESSARY. 3. ALL GRADED AREAS SHALL BE STABILIZED WITHIN 24 HOURS. ALL GRADED AREAS SHALL BE STABILIZED WITHIN 24 HOURS. 4. MAINTENANCE OF STREAM FLOW OPERATION SHALL BE INCIDENTAL TO THE MAINTENANCE OF STREAM FLOW OPERATION SHALL BE INCIDENTAL TO THE WORK.  THIS INCLUDES SHEETING, DIVERSIONS PIPES, PUMPS AND HOSES. 5. PUMPS AND HOSES SHALL BE OF SUFFICIENT SIZE TO DEWATER THE WORK PUMPS AND HOSES SHALL BE OF SUFFICIENT SIZE TO DEWATER THE WORK AREA. MAINTENANCE: 1. PUMP AROUND OPERATIONS SHALL BE INSPECTED TWICE DAILY WHEN IN USE, PUMP AROUND OPERATIONS SHALL BE INSPECTED TWICE DAILY WHEN IN USE, OR AS DIRECTED BY THE ENGINEER. 2. PUMP, SILT BAGS, HOSES, AND STILLING BASIN SHALL BE MAINTAINED IN A PUMP, SILT BAGS, HOSES, AND STILLING BASIN SHALL BE MAINTAINED IN A CONDITION NECESSARY TO FUNCTION PROPERLY.  
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NOT TO SCALE
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SPECIAL STILLING BASIN WITH ROCK PAD AND BERM

AutoCAD SHX Text
SPECIAL STILLING BASIN (SILT BAG)

AutoCAD SHX Text
NATURAL GROUND

AutoCAD SHX Text
EXISTING CHANNEL

AutoCAD SHX Text
15' (MIN)

AutoCAD SHX Text
SEDIMENT CONTROL STONE 8" DEPTH (MIN)

AutoCAD SHX Text
FILTER FABRIC

AutoCAD SHX Text
PROVIDE SPILLWAY AND STABILIZED OUTLET TO EXISTING CHANNEL

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
SURROUNDING BERM (IN CASE OF BAG FAILURE)

AutoCAD SHX Text
COMPACTED SOIL 1' DEPTH (MIN)

AutoCAD SHX Text
PUMP-AROUND DISCHARGE HOSE
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EXISTING CHANNEL
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A
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A
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B
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TOP OF BANK
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TOP OF BANK
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2' (MIN)

AutoCAD SHX Text
IMPERVIOUS DIKE PLAN VIEW

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
MAINTENANCE: 1. INSPECT IMPERVIOUS DIKES AND CHANNELS ONCE A WEEK AND AFTER INSPECT IMPERVIOUS DIKES AND CHANNELS ONCE A WEEK AND AFTER EVERY SIGNIFICANT RAIN EVENT. 2. CLEAN OUT SEDIMENT AND MAKE REPAIRS WHEN NEEDED. CLEAN OUT SEDIMENT AND MAKE REPAIRS WHEN NEEDED. 3. IMPERVIOUS DIKES ARE TO BE REMOVED AND THE AREA TO BE IMPERVIOUS DIKES ARE TO BE REMOVED AND THE AREA TO BE  ARE TO BE REMOVED AND THE AREA TO BE RESTORED TO ITS NATURAL CONDITION WHEN PERMANENT EROSION AND SEDIMENT CONTROL PROCEDURES ARE EFFECTIVE.

AutoCAD SHX Text
1' (MIN)
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NATURAL GROUND
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NATURAL GROUND
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2:1
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TEMPORARY DIVERSION CHANNEL NOT TO SCALE
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VARIES

AutoCAD SHX Text
2:1

AutoCAD SHX Text
4'

AutoCAD SHX Text
FILTER FABRIC

AutoCAD SHX Text
CLASS B RIPRAP

AutoCAD SHX Text
18" 

AutoCAD SHX Text
MAINTENANCE: 1. INSPECT TEMPORARY DIVERSION CHANNELS ONCE A WEEK AND AFTER EVERY INSPECT TEMPORARY DIVERSION CHANNELS ONCE A WEEK AND AFTER EVERY SIGNIFICANT RAINFALL EVENT. 2. MAINTAIN ADJACENT VEGETATION TO PROTECT FROM EROSION.MAINTAIN ADJACENT VEGETATION TO PROTECT FROM EROSION.
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CLEAR WATER DISCHARGE ONTO ROCK PAD
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NATURAL GROUND

AutoCAD SHX Text
EXISTING CHANNEL

AutoCAD SHX Text
15' (MIN)

AutoCAD SHX Text
CLASS B RIPRAP 12" DEPTH (MIN)

AutoCAD SHX Text
FILTER FABRIC

AutoCAD SHX Text
PROVIDE STABILIZED OUTLET TO EXISTING CHANNEL (4-FT BASE DITCH) S=20% (MAX)

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
PUMP-AROUND DISCHARGE HOSE NOZZLE

AutoCAD SHX Text
NOTE: 	CONTRACTOR SHALL UTILIZE A DEVICE TO 	CONTRACTOR SHALL UTILIZE A DEVICE TO 	REDUCE DISCHARGE VELOCITY AT HOSE NOZZLE SO THAT NO EROSION OCCURS ON RIPRAP PAD.

AutoCAD SHX Text
IMPERVIOUS DIKE SECTION A-A

AutoCAD SHX Text
PUMP INTAKE IMMEDIATELY UPSTREAM OF DIKE

AutoCAD SHX Text
BASE FLOW

AutoCAD SHX Text
MIN. HEIGHT REQ'D TO PROVIDE ADEQUATE POOL FOR PUMP INTAKE.
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IMPERVIOUS RUBBERIZED OR PLASTIC SHEETING
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2' (MIN)

AutoCAD SHX Text
2:1

AutoCAD SHX Text
2:1
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GEOTEXTILE FABRIC

AutoCAD SHX Text
NO. 57 STONE 6" THICK (MIN)

AutoCAD SHX Text
KEY SHEETING INTO STREAM BED AND BACKFILL

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
12" STONE (TYP) (CLASS B RIPRAP)

AutoCAD SHX Text
IMPERVIOUS DIKE SECTION B-B

AutoCAD SHX Text
CONSTRUCT OVERFLOW WEIR TO PREVENT BANK EROSION.
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NATURAL GROUND

AutoCAD SHX Text
NOT TO SCALE
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Project: Seniard Date: 4/2/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Seniard Creek Page: 1
Reach: 1A

Observed Values
Reach Name 1A 1A 1A 1A 1A 1A 1A

Station/Location 100+00 100+50 100+50 101+00 101+00 102+00 102+00
Photo No. R29 R29 R30 R30

Reach Length (ft) 50 50 50 100 100 25 150
Bank Lt & Rt Left Right Left Right Left Right

Bank Height (ft) 6 5 3 5 2 5 2
Bankfull Height (ft) 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Root Depth (ft) 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Root Density (%) 40% 40% 40% 40% 40% 40% 40%
Bank Angle (deg) 75 75 45 75 45 75 45

Surface Protection (%) 80% 50% 70% 75% 70% 60% 75%
Bank Material Cobble Cobble Cobble Cobble Cobble Cobble Cobble

Stratification None None None None None None None
Thalweg Position Center Center Center Off-center Off-center Off-center Off-center

DTOE/DMEAN > 1 > 1 > 1 < 1 < 1 < 1 < 1
Local Slope > Avg No No No No No No No

BEHI Calculation
Bnk Ht / Bkf Ht 7.1 5.9 3.5 5.9 2.4 5.9 2.4

BEHI Score 10.0 10.0 10.0 10.0 8.6 10.0 8.6
Root Depth / Bnk Ht 0.1 0.1 0.1 0.1 0.2 0.1 0.2

BEHI Score 9.2 9.0 8.4 9.0 7.6 9.0 7.6
Weighted Root Density (%) 3% 3% 5% 3% 8% 3% 8%

BEHI Score 9.6 9.6 9.3 9.6 8.9 9.6 8.9
Bank Angle (deg) 75.0 75.0 45.0 75.0 45.0 75.0 45.0

BEHI Score 5.5 5.5 3.3 5.5 3.3 5.5 3.3
Surface Protection (%) 80% 50% 70% 75% 70% 60% 75%

BEHI Score 1.7 4.3 2.6 2.1 2.6 3.4 2.1
Bank Material Adjustment -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0

Stratification Adjustment 0 0 0 0 0 0 0
Total BEHI Score 26.1 28.4 23.5 26.3 20.9 27.5 20.5

Rating Moderate Moderate Moderate Moderate Moderate Moderate Moderate
NBS Calculation
Thalweg Position Score 1 1 1 2 2 2 2
Toe Depth Ratio Score 1 1 1 0 0 0 0

Local Slope Score 0 0 0 0 0 0 0
Total NBS Rating 2 2 2 2 2 2 2

WARSS NBS Rating 3 3 3 2 2 2 2
Rating Moderate Moderate Moderate Low Low Low Low

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 0.1 0.1 0.1 0.0 0.0 0.0 0.0
Erosion Total (ft3/yr) 36 15 9 16 6 4 10

Total Erosion (Sheet Total) 96

Erosion Rate Calculations



Project: Seniard Date: 4/2/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Seniard Creek Page: 2
Reach: 1A and 1B

Observed Values
Reach Name 1A 1A 1A 1A 1B 1B 1B

Station/Location 102+25 103+25 103+50 103+75 104+50 104+50 105+00
Photo No. R31 R33 R33 R34 R36 R36

Reach Length (ft) 100 125 25 75 50 50 50
Bank Lt & Rt Left Right Left Right Left Right

Bank Height (ft) 5 5 1 2 5 2.5 5
Bankfull Height (ft) 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Root Depth (ft) 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Root Density (%) 30% 30% 30% 30% 30% 30% 30%
Bank Angle (deg) 60 75 45 45 90 45 80

Surface Protection (%) 60% 60% 75% 75% 30% 75% 60%
Bank Material Cobble Cobble Cobble Cobble Gravel Gravel Cobble

Stratification None None None None None Moderate None
Thalweg Position Off-center Off-center Center Off-center Center Toe Center

DTOE/DMEAN > 1 < 1 < 1 > 1 < 1 > 1 < 1
Local Slope > Avg No Yes Yes No No No No

BEHI Calculation
Bnk Ht / Bkf Ht 5.9 5.9 1.2 2.4 5.9 2.9 5.9

BEHI Score 10.0 10.0 3.1 8.6 10.0 9.5 10.0
Root Depth / Bnk Ht 0.1 0.1 0.4 0.2 0.1 0.2 0.1

BEHI Score 9.0 9.0 5.2 7.6 9.0 8.1 9.0
Weighted Root Density (%) 0.0 0.0 0.1 0.1 0.0 0.0 0.0

BEHI Score 9.7 9.7 8.4 9.2 9.7 9.4 9.7
Bank Angle (deg) 60.0 75.0 45.0 45.0 90.0 45.0 80.0

BEHI Score 4.0 5.5 3.3 3.3 8.0 3.3 6.0
Surface Protection (%) 0.6 0.6 0.8 0.8 0.3 0.8 0.6

BEHI Score 3.4 3.4 2.1 2.1 6.0 2.1 3.4
Bank Material Adjustment -10.0 -10.0 -10.0 -10.0 5.0 5.0 -10.0

Stratification Adjustment 0 0 0 0 0 5.0 0
Total BEHI Score 26.1 27.6 12.1 20.8 47.7 42.3 28.1

Rating Moderate Moderate Low Moderate Extreme Very High Moderate
NBS Calculation
Thalweg Position Score 2 2 1 2 1 2 1
Toe Depth Ratio Score 1 0 0 1 0 1 0

Local Slope Score 0 1 1 0 0 0 0
Total NBS Rating 3 3 2 3 1 3 1

WARSS NBS Rating 4 4 3 4 1 5 1
Rating High High Moderate High Very Low Very High Very Low

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 0.1 0.1 0.0 0.1 0.4 1.0 0.0
Erosion Total (ft3/yr) 113 70 0 17 103 125 4

Total Erosion (Sheet Total) 432

Erosion Rate Calculations



Project: Seniard Date: 4/2/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Seniard Creek Page: 3
Reach: 1B

Observed Values
Reach Name 1B 1B 1B 1B 1B 1B 1B

Station/Location 105+00 105+50 105+50 106+60 106+00 106+80 107+25
Photo No. R37 R38 R38 R41 R40 R41 R42

Reach Length (ft) 50 110 110 20 200 45 25
Bank Lt & Rt Left Right Left Right Left Right

Bank Height (ft) 10 4 1 12 2.5 4 1.5
Bankfull Height (ft) 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Root Depth (ft) 2 1 0.99 2 2 2 1.49
Root Density (%) 30% 30% 30% 30% 30% 30% 30%
Bank Angle (deg) 60 60 45 45 60 90 45

Surface Protection (%) 50% 75% 75% 75% 75% 50% 90%
Bank Material Gravel Gravel Gravel Cobble Gravel Cobble Cobble

Stratification Moderate None None None None None None
Thalweg Position Off-center Center Center Toe Center Off-center Center

DTOE/DMEAN > 1 < 1 < 1 > 1 < 1 > 1 < 1
Local Slope > Avg No Yes Yes No No No Yes

BEHI Calculation
Bnk Ht / Bkf Ht 10.5 4.2 1.1 12.6 2.6 4.2 1.6

BEHI Score 10.0 10.0 1.6 10.0 9.0 10.0 5.7
Root Depth / Bnk Ht 0.2 0.3 1.0 0.2 0.8 0.5 1.0

BEHI Score 7.6 7.0 -0.2 8.0 2.5 4.0 -0.1
Weighted Root Density (%) 0.1 0.1 0.3 0.1 0.2 0.2 0.3

BEHI Score 9.2 9.0 6.0 9.3 6.8 8.0 6.0
Bank Angle (deg) 60.0 60.0 45.0 45.0 60.0 90.0 45.0

BEHI Score 4.0 4.0 3.3 3.3 4.0 8.0 3.3
Surface Protection (%) 0.5 0.8 0.8 0.8 0.8 0.5 0.9

BEHI Score 4.3 2.1 2.1 2.1 2.1 4.3 0.9
Bank Material Adjustment 5.0 5.0 5.0 -10.0 5.0 -10.0 -10.0

Stratification Adjustment 5.0 0 0 0 0 0 0
Total BEHI Score 45.1 37.1 17.9 22.7 29.5 24.3 5.7

Rating Extreme High Low Moderate Moderate Moderate Very Low
NBS Calculation
Thalweg Position Score 2 1 1 2 1 2 1
Toe Depth Ratio Score 1 0 0 1 0 1 0

Local Slope Score 0 1 1 0 0 0 1
Total NBS Rating 3 2 2 3 1 3 2

WARSS NBS Rating 4 3 3 5 1 4 3
Rating High Moderate Moderate Very High Very Low High Moderate

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 2.4 0.1 0.0 0.2 0.0 0.1 0.0
Erosion Total (ft3/yr) 2437 49 1 51 8 20 0

Total Erosion (Sheet Total) 2567

Erosion Rate Calculations



Project: Seniard Date: 4/2/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Seniard Creek Page: 4
Reach: 1B

Observed Values
Reach Name 1B 1B 1B 1B 1B 1B 1B

Station/Location 107+50 107+90 108+00 108+15 108+75 109+00 108+95
Photo No. R42 R43 R43 R44 R45 R46 R46

Reach Length (ft) 40 25 75 85 20 50 65
Bank Lt & Rt Left Right Left Right Left Right

Bank Height (ft) 3.5 3.5 1 2 2.5 4 1
Bankfull Height (ft) 1 1 1 1 1 1 1

Root Depth (ft) 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Root Density (%) 40% 40% 40% 40% 40% 40% 40%
Bank Angle (deg) 90 80 30 45 80 80 45

Surface Protection (%) 20% 75% 75% 75% 50% 75% 75%
Bank Material Gravel Gravel Silt/Clay Gravel Gravel Cobble Cobble

Stratification Moderate Moderate None None None Moderate Moderate
Thalweg Position Center Off-center Center Center Off-center Toe Center

DTOE/DMEAN > 1 < 1 < 1 < 1 > 1 > 1 < 1
Local Slope > Avg No Yes No No No No Yes

BEHI Calculation
Bnk Ht / Bkf Ht 3.5 3.5 1.0 2.0 2.5 4.0 1.0

BEHI Score 10.0 10.0 1.0 8.0 8.8 10.0 1.0
Root Depth / Bnk Ht 0.1 0.1 0.4 0.2 0.2 0.1 0.4

BEHI Score 8.6 8.6 5.2 7.6 8.1 8.8 5.2
Weighted Root Density (%) 0.0 0.0 0.2 0.1 0.1 0.0 0.2

BEHI Score 9.4 9.4 7.9 8.9 9.1 9.5 7.9
Bank Angle (deg) 90.0 80.0 30.0 45.0 80.0 80.0 45.0

BEHI Score 8.0 6.0 2.5 3.3 6.0 6.0 3.3
Surface Protection (%) 0.2 0.8 0.8 0.8 0.5 0.8 0.8

BEHI Score 7.3 2.1 2.1 2.1 4.3 2.1 2.1
Bank Material Adjustment 5.0 5.0 0.0 5.0 5.0 -10.0 -10.0

Stratification Adjustment 5.0 5.0 0 0 0 5.0 5.0
Total BEHI Score 53.4 46.2 18.7 34.9 41.3 31.4 14.5

Rating Extreme Extreme Low High Very High High Low
NBS Calculation
Thalweg Position Score 1 2 1 1 2 2 1
Toe Depth Ratio Score 1 0 0 0 1 1 0

Local Slope Score 0 1 0 0 0 0 1
Total NBS Rating 2 3 1 1 3 3 2

WARSS NBS Rating 3 4 1 1 4 5 3
Rating Moderate High Very Low Very Low High Very High Moderate

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 1.3 2.4 0.0 0.1 0.8 0.1 0.0
Erosion Total (ft3/yr) 377 213 0 16 42 26 1

Total Erosion (Sheet Total) 675

Erosion Rate Calculations



Project: Seniard Date: 4/2/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Seniard Creek Page: 5
Reach: 1B

Observed Values
Reach Name 1B 1B 1B 1B

Station/Location 109+50 109+60 109+85 109+85
Photo No. R46 R46 R47 R47

Reach Length (ft) 35 25 15 15
Bank Right Left Right Left

Bank Height (ft) 1 4 1.5 4
Bankfull Height (ft) 1.2 1.2 1.2 1.2

Root Depth (ft) 0.4 0.4 0.8 0.8
Root Density (%) 30% 30% 40% 40%
Bank Angle (deg) 45 90 60 75

Surface Protection (%) 75% 10% 75% 50%
Bank Material Cobble Cobble Cobble Cobble

Stratification Moderate Moderate Moderate Moderate
Thalweg Position Center Toe Center Center

DTOE/DMEAN < 1 > 1 < 1 < 1
Local Slope > Avg Yes Yes No No

BEHI Calculation
Bnk Ht / Bkf Ht 0.8 3.3 1.3 3.3

BEHI Score 1.0 10.0 3.9 10.0
Root Depth / Bnk Ht 0.4 0.1 0.5 0.2

BEHI Score 5.2 8.8 3.8 7.6
Weighted Root Density (%) 0.1 0.0 0.2 0.1

BEHI Score 8.4 9.6 7.2 8.9
Bank Angle (deg) 45.0 90.0 60.0 75.0

BEHI Score 3.3 8.0 4.0 5.5
Surface Protection (%) 0.8 0.1 0.8 0.5

BEHI Score 2.1 10.0 2.1 4.3
Bank Material Adjustment -10.0 -10.0 -10.0 -10.0

Stratification Adjustment 5.0 5.0 5.0 5.0
Total BEHI Score 15.0 41.4 16.1 31.3

Rating Low Very High Low High
NBS Calculation
Thalweg Position Score 1 2 1 1
Toe Depth Ratio Score 0 1 0 0

Local Slope Score 1 1 0 0
Total NBS Rating 2 4 1 1

WARSS NBS Rating 3 6 1 1
Rating Moderate Extreme Very Low Very Low

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 0.0 0.7 0.0 0.1
Erosion Total (ft3/yr) 0 71 0 6

Total Erosion (Sheet Total) 77

Erosion Rate Calculations



Project: Seniard Date: 4/2/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Seniard Creek Page: 6
Reach: 1B

Observed Values
Reach Name 1B 1B 1B 1B 1B 1B 1B

Station/Location 110+00 110+00 110+20 110+35 110+65 111+05 111+40
Photo No. R47 R47 R48 R48 R49 R49 R50

Reach Length (ft) 65 20 15 105 40 85 50
Bank Right Left Right Left Right Left Right

Bank Height (ft) 1 3.5 3.5 3.5 2 2.5 1.5
Bankfull Height (ft) 1 1 1 1 1 1 1

Root Depth (ft) 0.8 0.8 0.8 0.8 0.8 0.4 0.8
Root Density (%) 40% 40% 30% 40% 40% 30% 40%
Bank Angle (deg) 60 60 90 45 90 60 90

Surface Protection (%) 80% 80% 40% 80% 80% 80% 80%
Bank Material Gravel Gravel Gravel Gravel Silt/Clay Silt/Clay Silt/Clay

Stratification Moderate Moderate Moderate Moderate None None None
Thalweg Position Off-center Off-center Off-center Off-center Center Off-center Off-center

DTOE/DMEAN < 1 < 1 < 1 < 1 < 1 < 1 < 1
Local Slope > Avg No No No No No No No

BEHI Calculation
Bnk Ht / Bkf Ht 1.0 3.5 3.5 3.5 2.0 2.5 1.5

BEHI Score 1.0 10.0 10.0 10.0 8.0 8.8 5.3
Root Depth / Bnk Ht 0.8 0.2 0.2 0.2 0.4 0.2 0.5

BEHI Score 2.5 7.3 7.3 7.3 5.2 8.1 3.8
Weighted Root Density (%) 0.3 0.1 0.1 0.1 0.2 0.0 0.2

BEHI Score 5.8 8.8 9.1 8.8 7.9 9.4 7.2
Bank Angle (deg) 60.0 60.0 90.0 45.0 90.0 60.0 90.0

BEHI Score 4.0 4.0 8.0 3.3 8.0 4.0 8.0
Surface Protection (%) 0.8 0.8 0.4 0.8 0.8 0.8 0.8

BEHI Score 1.7 1.7 5.1 1.7 1.7 1.7 1.7
Bank Material Adjustment 5.0 5.0 5.0 5.0 0.0 0.0 0.0

Stratification Adjustment 5.0 5.0 5.0 5.0 0 0 0
Total BEHI Score 25.0 41.8 49.5 41.0 30.8 32.0 26.0

Rating Moderate Very High Extreme Very High High High Moderate
NBS Calculation
Thalweg Position Score 2 2 2 2 1 2 2
Toe Depth Ratio Score 0 0 0 0 0 0 0

Local Slope Score 0 0 0 0 0 0 0
Total NBS Rating 2 2 2 2 1 2 2

WARSS NBS Rating 2 2 2 2 1 2 2
Rating Low Low Low Low Very Low Low Low

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 0.0 0.6 0.7 0.6 0.1 0.1 0.0
Erosion Total (ft3/yr) 2 42 39 220 8 22 2

Total Erosion (Sheet Total) 335

Erosion Rate Calculations



Project: Seniard Date: 4/2/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Seniard Creek Page: 7
Reach: 1B

Observed Values
Reach Name 1B 1B 1B 1B 1B 1B 1B

Station/Location 111+90 111+90 112+40 112+28 112+80 112+90 113+25
Photo No. R50 R50 R51 R51 R52 R52 R53

Reach Length (ft) 50 38 50 52 50 35 25
Bank Lt & Rt Left Right Left Right Left Right

Bank Height (ft) 1 2 1 1.5 3 1.5 3.5
Bankfull Height (ft) 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Root Depth (ft) 0.6 0.4 0.4 0.6 0.6 0.6 0.4
Root Density (%) 40% 30% 30% 30% 30% 40% 30%
Bank Angle (deg) 45 90 30 30 80 40 90

Surface Protection (%) 80% 40% 40% 70% 60% 75% 30%
Bank Material Silt/Clay Silt/Clay Silt/Clay Gravel Gravel Silt/Clay Silt/Clay

Stratification None None Moderate None None Moderate Moderate
Thalweg Position Off-center Off-center Toe Off-center Off-center Toe Center

DTOE/DMEAN > 1 > 1 > 1 < 1 < 1 > 1 > 1
Local Slope > Avg No No Yes No No Yes No

BEHI Calculation
Bnk Ht / Bkf Ht 1.2 2.4 1.2 1.8 3.5 1.8 4.1

BEHI Score 3.1 8.6 3.1 6.7 10.0 6.7 10.0
Root Depth / Bnk Ht 0.6 0.2 0.4 0.4 0.2 0.4 0.1

BEHI Score 3.5 7.6 5.2 5.2 7.6 5.2 8.6
Weighted Root Density (%) 0.2 0.1 0.1 0.1 0.1 0.2 0.0

BEHI Score 6.8 9.2 8.4 8.4 9.2 7.9 9.5
Bank Angle (deg) 45.0 90.0 30.0 30.0 80.0 40.0 90.0

BEHI Score 3.3 8.0 2.5 2.5 6.0 3.0 8.0
Surface Protection (%) 0.8 0.4 0.4 0.7 0.6 0.8 0.3

BEHI Score 1.7 5.1 5.1 2.6 3.4 2.1 6.0
Bank Material Adjustment 0.0 0.0 0.0 5.0 5.0 0.0 0.0

Stratification Adjustment 0 0 5.0 0 0 5.0 5.0
Total BEHI Score 18.4 38.5 29.4 30.3 41.2 29.9 47.2

Rating Low High Moderate High Very High High Extreme
NBS Calculation
Thalweg Position Score 2 2 2 2 2 2 1
Toe Depth Ratio Score 1 1 1 0 0 1 1

Local Slope Score 0 0 1 0 0 1 0
Total NBS Rating 3 3 4 2 2 4 2

WARSS NBS Rating 4 4 6 2 2 6 3
Rating High High Extreme Low Low Extreme Moderate

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 0.0 0.1 0.4 0.1 0.6 0.1 1.3
Erosion Total (ft3/yr) 4 9 20 8 90 7 118

Total Erosion (Sheet Total) 256

Erosion Rate Calculations



Project: Seniard Date: 4/2/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Seniard Creek Page: 8
Reach: 1B

Observed Values
Reach Name 1B 1B 1B 1B 1B 1B

Station/Location 113+30 113+50 113+85 114+40 114+30 114+70
Photo No. R54 R54 R55 R55 R55 R56

Reach Length (ft) 55 90 45 60 40 30
Bank Lt & Rt Left Right Left Right Left

Bank Height (ft) 1.5 1.5 3.5 1.5 3.5 1.5
Bankfull Height (ft) 1.05 1.05 1.05 1.05 1.05 1.05

Root Depth (ft) 0.4 0.4 0.4 0.4 0.4 0.4
Root Density (%) 30% 30% 30% 40% 30% 30%
Bank Angle (deg) 45 40 90 40 70 45

Surface Protection (%) 60% 60% 40% 60% 50% 50%
Bank Material Silt/Clay Silt/Clay Silt/Clay Silt/Clay Silt/Clay Silt/Clay

Stratification Moderate Moderate Moderate Moderate Moderate Moderate
Thalweg Position Center Center Toe Center Off-center Toe

DTOE/DMEAN < 1 < 1 > 1 < 1 > 1 > 1
Local Slope > Avg Yes Yes Yes Yes Yes No

BEHI Calculation
Bnk Ht / Bkf Ht 1.4 1.4 3.3 1.4 3.3 1.4

BEHI Score 4.9 4.9 10.0 4.9 10.0 4.9
Root Depth / Bnk Ht 0.3 0.3 0.1 0.3 0.1 0.3

BEHI Score 6.8 6.8 8.6 6.8 8.6 6.8
Weighted Root Density (%) 0.1 0.1 0.0 0.1 0.0 0.1

BEHI Score 8.9 8.9 9.5 8.6 9.5 8.9
Bank Angle (deg) 45.0 40.0 90.0 40.0 70.0 45.0

BEHI Score 3.3 3.0 8.0 3.0 5.0 3.3
Surface Protection (%) 0.6 0.6 0.4 0.6 0.5 0.5

BEHI Score 3.4 3.4 5.1 3.4 4.3 4.3
Bank Material Adjustment 0.0 0.0 0.0 0.0 0.0 0.0

Stratification Adjustment 5.0 5.0 5.0 5.0 5.0 5.0
Total BEHI Score 32.3 32.0 46.3 31.7 42.5 33.1

Rating High High Extreme High Very High High
NBS Calculation
Thalweg Position Score 1 1 2 1 2 2
Toe Depth Ratio Score 0 0 1 0 1 1

Local Slope Score 1 1 1 1 1 0
Total NBS Rating 2 2 4 2 4 3

WARSS NBS Rating 3 3 6 3 6 5
Rating Moderate Moderate Extreme Moderate Extreme Very High

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 0.1 0.1 1.3 0.1 0.5 0.1
Erosion Total (ft3/yr) 18 15 212 8 71 4

Total Erosion (Sheet Total) 329

Erosion Rate Calculations



Project: Seniard Date: 4/2/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Seniard Creek Page: 9
Reach: 1B

Observed Values
Reach Name 1B 1B 1B 1B 1B 1B 1B

Station/Location 115+00 115+25 115+00 115+15 115+50 115+95 115+80
Photo No. R57 R57 R57 R57 R58 R58 R58

Reach Length (ft) 25 55 15 35 45 10 50
Bank Lt & Rt Left Right Left Right Left Right

Bank Height (ft) 0.5 2 2.5 1 0.5 2 1
Bankfull Height (ft) 1.05 1.05 1.05 1.05 1.05 1.05 1.05

Root Depth (ft) 0.4 0.4 0.8 0.4 0.6 0.4 0.6
Root Density (%) 25% 35% 40% 40% 40% 30% 30%
Bank Angle (deg) 70 50 80 45 25 70 30

Surface Protection (%) 60% 60% 70% 60% 50% 40% 50%
Bank Material Silt/Clay Silt/Clay Cobble Silt/Clay Silt/Clay Silt/Clay Silt/Clay

Stratification Moderate Moderate Moderate Moderate None Moderate None
Thalweg Position Center Center Off-center Center Center Off-center Center

DTOE/DMEAN < 1 < 1 > 1 < 1 > 1 > 1 > 1
Local Slope > Avg No No No No No No No

BEHI Calculation
Bnk Ht / Bkf Ht 0.5 1.9 2.4 1.0 0.5 1.9 1.0

BEHI Score 1.0 7.4 8.6 1.0 1.0 7.4 1.0
Root Depth / Bnk Ht 0.8 0.2 0.3 0.4 1.2 0.2 0.6

BEHI Score 2.5 7.6 6.2 5.2 0.0 7.6 3.5
Weighted Root Density (%) 0.2 0.1 0.1 0.2 0.5 0.1 0.2

BEHI Score 7.3 9.1 8.3 7.9 4.5 9.2 7.6
Bank Angle (deg) 70.0 50.0 80.0 45.0 25.0 70.0 30.0

BEHI Score 5.0 3.5 6.0 3.3 2.3 5.0 2.5
Surface Protection (%) 0.6 0.6 0.7 0.6 0.5 0.4 0.5

BEHI Score 3.4 3.4 2.6 3.4 4.3 5.1 4.3
Bank Material Adjustment 0.0 0.0 -10.0 0.0 0.0 0.0 0.0

Stratification Adjustment 5.0 5.0 5.0 5.0 0 5.0 0
Total BEHI Score 24.3 36.0 26.6 25.7 12.0 39.3 18.9

Rating Moderate High Moderate Moderate Low High Low
NBS Calculation
Thalweg Position Score 1 1 2 1 1 2 1
Toe Depth Ratio Score 0 0 1 0 1 1 1

Local Slope Score 0 0 0 0 0 0 0
Total NBS Rating 1 1 3 1 2 3 2

WARSS NBS Rating 1 1 4 1 3 4 3
Rating Very Low Very Low High Very Low Moderate High Moderate

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 0.0 0.1 0.1 0.0 0.0 0.1 0.0
Erosion Total (ft3/yr) 0 10 4 1 0 2 1

Total Erosion (Sheet Total) 19

Erosion Rate Calculations



Project: Seniard Date: 4/2/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Seniard Creek Page: 10
Reach: 1B 

Observed Values
Reach Name 1B 1B 1B 1B 1B 1B 1B

Station/Location 116+30 116+05 116+45 116+55 116+70 117+15 117+30
Photo No. R29 R29 R29 R29 R29 R29 R29

Reach Length (ft) 15 50 25 75 45 15 15
Bank Lt & Rt Left Right Left Right Left Right

Bank Height (ft) 3.5 0.5 1.5 3.5 1.5 1 0.5
Bankfull Height (ft) 1 1 1 1 1 1 1

Root Depth (ft) 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Root Density (%) 25% 30% 30% 30% 30% 30% 30%
Bank Angle (deg) 90 20 60 75 80 20 20

Surface Protection (%) 20% 60% 60% 50% 40% 50% 50%
Bank Material Silt/Clay Silt/Clay Silt/Clay Silt/Clay Silt/Clay Silt/Clay Silt/Clay

Stratification None None None None None None None
Thalweg Position Center Center Off-center Center Off-center Off-center Center

DTOE/DMEAN < 1 < 1 < 1 < 1 > 1 < 1 < 1
Local Slope > Avg Yes Yes Yes No No No Yes

BEHI Calculation
Bnk Ht / Bkf Ht 3.5 0.5 1.5 3.5 1.5 1.0 0.5

BEHI Score 10.0 1.0 5.3 10.0 5.3 1.0 1.0
Root Depth / Bnk Ht 0.1 0.8 0.3 0.1 0.3 0.4 0.8

BEHI Score 8.6 2.5 6.8 8.6 6.8 5.2 2.5
Weighted Root Density (%) 0.0 0.2 0.1 0.0 0.1 0.1 0.2

BEHI Score 9.6 6.8 8.9 9.5 8.9 8.4 6.8
Bank Angle (deg) 90.0 20.0 60.0 75.0 80.0 20.0 20.0

BEHI Score 8.0 2.0 4.0 5.5 6.0 2.0 2.0
Surface Protection (%) 0.2 0.6 0.6 0.5 0.4 0.5 0.5

BEHI Score 7.3 3.4 3.4 4.3 5.1 4.3 4.3
Bank Material Adjustment 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Stratification Adjustment 0 0 0 0 0 0 0
Total BEHI Score 43.6 15.7 28.4 38.0 32.1 20.9 16.6

Rating Very High Low Moderate High High Moderate Low
NBS Calculation
Thalweg Position Score 1 1 2 1 2 2 1
Toe Depth Ratio Score 0 0 0 0 1 0 0

Local Slope Score 1 1 1 0 0 0 1
Total NBS Rating 2 2 3 1 3 2 2

WARSS NBS Rating 3 3 4 1 4 2 3
Rating Moderate Moderate High Very Low High Low Moderate

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 0.7 0.0 0.1 0.1 0.1 0.0 0.0
Erosion Total (ft3/yr) 75 0 4 25 8 0 0

Total Erosion (Sheet Total) 113

Erosion Rate Calculations



Project: Seniard Date: 4/2/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Seniard Creek Page: 11
Reach: 2

Observed Values
Reach Name 2 2 2 2 2 2 2

Station/Location 117+30 117+45 117+80 118+50 118+90 119+15 119+15
Photo No. R19 R19 R19 R20 R21 R21 R21

Reach Length (ft) 50 105 110 65 25 85 85
Bank Lt & Rt Left Right Left Right Left Right

Bank Height (ft) 2.5 3.5 1.5 1.5 3.5 2 3
Bankfull Height (ft) 1 1 1 1 1 1 1

Root Depth (ft) 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Root Density (%) 30% 30% 30% 30% 30% 30% 30%
Bank Angle (deg) 50 80 30 40 75 30 45

Surface Protection (%) 40% 50% 60% 60% 40% 60% 60%
Bank Material Silt/Clay Silt/Clay Silt/Clay Silt/Clay Silt/Clay Silt/Clay Silt/Clay

Stratification None None None Moderate None None None
Thalweg Position Off-center Center Off-center Center Off-center Off-center Off-center

DTOE/DMEAN > 1 < 1 > 1 < 1 < 1 > 1 < 1
Local Slope > Avg No No Yes Yes Yes Yes Yes

BEHI Calculation
Bnk Ht / Bkf Ht 2.5 3.5 1.5 1.5 3.5 2.0 3.0

BEHI Score 8.8 10.0 5.3 5.3 10.0 8.0 9.6
Root Depth / Bnk Ht 0.2 0.1 0.3 0.3 0.1 0.2 0.1

BEHI Score 8.1 8.6 6.8 6.8 8.6 7.6 8.4
Weighted Root Density (%) 0.0 0.0 0.1 0.1 0.0 0.1 0.0

BEHI Score 9.4 9.5 8.9 8.9 9.5 9.2 9.5
Bank Angle (deg) 50.0 80.0 30.0 40.0 75.0 30.0 45.0

BEHI Score 3.5 6.0 2.5 3.0 5.5 2.5 3.3
Surface Protection (%) 0.4 0.5 0.6 0.6 0.4 0.6 0.6

BEHI Score 5.1 4.3 3.4 3.4 5.1 3.4 3.4
Bank Material Adjustment 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Stratification Adjustment 0 0 0 5.0 0 0 0
Total BEHI Score 34.9 38.5 26.9 32.4 38.8 30.7 34.1

Rating High High Moderate High High High High
NBS Calculation
Thalweg Position Score 2 1 2 1 2 2 2
Toe Depth Ratio Score 1 0 1 0 0 1 0

Local Slope Score 0 0 1 1 1 1 1
Total NBS Rating 3 1 4 2 3 4 3

WARSS NBS Rating 4 1 6 3 4 6 4
Rating High Very Low Extreme Moderate High Extreme High

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 0.1 0.1 0.4 0.1 0.1 0.1 0.1
Erosion Total (ft3/yr) 30 35 66 11 10 24 31

Total Erosion (Sheet Total) 206

Erosion Rate Calculations



Project: Seniard Date: 4/2/18
Project No.: 172621103-SNRD Observer: TS, CME, CE

Stream: Seniard Creek Page: 12
Reach: 2

Observed Values
Reach Name 2 2 2 2 2 2

Station/Location 120+00 120+20 121+10 121+90 122+15 122+45
Photo No. R23 R23 R24 R25 R26 R26

Reach Length (ft) 20 90 80 25 30 52.63
Bank Lt & Rt Left Right Left Right Left

Bank Height (ft) 4 3 6 6 7 8
Bankfull Height (ft) 1 1 1 1 1 1

Root Depth (ft) 0.3 0.4 0.4 0.4 0.4 0.4
Root Density (%) 20% 30% 30% 30% 30% 30%
Bank Angle (deg) 80 75 90 80 85 90

Surface Protection (%) 20% 60% 80% 70% 80% 80%
Bank Material Silt/Clay Silt/Clay Cobble Cobble Cobble Cobble

Stratification None None None None None None
Thalweg Position Center Center Center Off-center Center Center

DTOE/DMEAN < 1 < 1 < 1 < 1 < 1 < 1
Local Slope > Avg Yes Yes Yes No No No

BEHI Calculation
Bnk Ht / Bkf Ht 4.0 3.0 6.0 6.0 7.0 8.0

BEHI Score 10.0 9.6 10.0 10.0 10.0 10.0
Root Depth / Bnk Ht 0.1 0.1 0.1 0.1 0.1 0.1

BEHI Score 9.1 8.4 9.2 9.2 9.3 9.4
Weighted Root Density (%) 0.0 0.0 0.0 0.0 0.0 0.0

BEHI Score 9.8 9.5 9.7 9.7 9.8 9.8
Bank Angle (deg) 80.0 75.0 90.0 80.0 85.0 90.0

BEHI Score 6.0 5.5 8.0 6.0 7.0 8.0
Surface Protection (%) 0.2 0.6 0.8 0.7 0.8 0.8

BEHI Score 7.3 3.4 1.7 2.6 1.7 1.7
Bank Material Adjustment 0.0 0.0 -10.0 -10.0 -10.0 -10.0

Stratification Adjustment 0 0 0 0 0 0
Total BEHI Score 42.2 36.4 28.6 27.5 27.8 28.9

Rating Very High High Moderate Moderate Moderate Moderate
NBS Calculation
Thalweg Position Score 1 1 1 2 1 1
Toe Depth Ratio Score 0 0 0 0 0 0

Local Slope Score 1 1 1 0 0 0
Total NBS Rating 2 2 2 2 1 1

WARSS NBS Rating 3 3 3 2 1 1
Rating Moderate Moderate Moderate Low Very Low Very Low

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 0.7 0.1 0.1 0.0 0.0 0.0
Erosion Total (ft3/yr) 114 30 29 5 4 7

Total Erosion (Sheet Total) 188

Erosion Rate Calculations



Project: Seniard Date: 4/2/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Seniard Creek Page: 13
Reach: 2

Observed Values
Reach Name 2 2 2 2 2

Station/Location 120+00 120+55 121+50 122+20 122+48
Photo No. R23 R23 R25 R26 R26

Reach Length (ft) 55 95 70 28 39.63
Bank Lt & Rt Left Right Left Right

Bank Height (ft) 3 3 4 7 2
Bankfull Height (ft) 1 1 1 1 1

Root Depth (ft) 0.4 0.4 0.4 0.4 0.4
Root Density (%) 30% 30% 30% 30% 30%
Bank Angle (deg) 75 80 50 65 70

Surface Protection (%) 60% 70% 60% 50% 60%
Bank Material Silt/Clay Silt/Clay Cobble Cobble Cobble

Stratification None None None None None
Thalweg Position Center Off-center Off-center Center Center

DTOE/DMEAN > 1 < 1 < 1 < 1 < 1
Local Slope > Avg No Yes No No No

BEHI Calculation
Bnk Ht / Bkf Ht 3.0 3.0 4.0 7.0 2.0

BEHI Score 9.6 9.6 10.0 10.0 8.0
Root Depth / Bnk Ht 0.1 0.1 0.1 0.1 0.2

BEHI Score 8.4 8.4 8.8 9.3 7.6
Weighted Root Density (%) 0.0 0.0 0.0 0.0 0.1

BEHI Score 9.5 9.5 9.6 9.8 9.2
Bank Angle (deg) 75.0 80.0 50.0 65.0 70.0

BEHI Score 5.5 6.0 3.5 4.5 5.0
Surface Protection (%) 0.6 0.7 0.6 0.5 0.6

BEHI Score 3.4 2.6 3.4 4.3 3.4
Bank Material Adjustment 0.0 0.0 -10.0 -10.0 -10.0

Stratification Adjustment 0 0 0 0 0
Total BEHI Score 36.4 36.0 25.3 27.9 23.2

Rating High High Moderate Moderate Moderate
NBS Calculation
Thalweg Position Score 1 2 2 1 1
Toe Depth Ratio Score 1 0 0 0 0

Local Slope Score 0 1 0 0 0
Total NBS Rating 2 3 2 1 1

WARSS NBS Rating 3 4 2 1 1
Rating Moderate High Low Very Low Very Low

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 0.1 0.1 0.0 0.0 0.0
Erosion Total (ft3/yr) 37 34 9 3 1

Total Erosion (Sheet Total) 84

Erosion Rate Calculations



Project: Seniard Date: 4/10/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Sitton Creek Page: 14
Reach: 1

Observed Values
Reach Name 1 1 1 1 1 1

Station/Location 200+00 200+00 201+20 201+20 202+20 201+95
Photo No. R1 R1 R4 R4 R5 R4

Reach Length (ft) 120 120 100 75 55 45
Bank Right Left Right Left Right Left

Bank Height (ft) 3 1.5 3 2 2 3
Bankfull Height (ft) 1 1 1 1 1 1

Root Depth (ft) 0.4 0.4 0.4 0.4 0.4 0.4
Root Density (%) 20% 40% 30% 40% 40% 40%
Bank Angle (deg) 80 30 60 60 40 50

Surface Protection (%) 5% 60% 60% 60% 60% 60%
Bank Material Silt/Clay Silt/Clay Silt/Clay Silt/Clay Gravel Gravel

Stratification Moderate None None None None None
Thalweg Position Toe Center Center Toe Off-center Off-center

DTOE/DMEAN > 1 < 1 < 1 > 1 < 1 < 1
Local Slope > Avg No No No No No No

BEHI Calculation
Bnk Ht / Bkf Ht 3.0 1.5 3.0 2.0 2.0 3.0

BEHI Score 9.6 5.3 9.6 8.0 8.0 9.6
Root Depth / Bnk Ht 0.1 0.3 0.1 0.2 0.2 0.1

BEHI Score 8.4 6.8 8.4 7.6 7.6 8.4
Weighted Root Density (%) 0.0 0.1 0.0 0.1 0.1 0.1

BEHI Score 9.6 8.6 9.5 8.9 8.9 9.3
Bank Angle (deg) 80.0 30.0 60.0 60.0 40.0 50.0

BEHI Score 6.0 2.5 4.0 4.0 3.0 3.5
Surface Protection (%) 0.1 0.6 0.6 0.6 0.6 0.6

BEHI Score 10.0 3.4 3.4 3.4 3.4 3.4
Bank Material Adjustment 0.0 0.0 0.0 0.0 5.0 5.0

Stratification Adjustment 5.0 0 0 0 0 0
Total BEHI Score 48.6 26.6 34.9 32.0 36.0 39.2

Rating Extreme Moderate High High High High
NBS Calculation
Thalweg Position Score 2 1 1 2 2 2
Toe Depth Ratio Score 1 0 0 1 0 0

Local Slope Score 0 0 0 0 0 0
Total NBS Rating 3 1 1 3 2 2

WARSS NBS Rating 5 1 1 5 2 2
Rating Very High Very Low Very Low Very High Low Low

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 4.4 0.0 0.1 0.1 0.1 0.1
Erosion Total (ft3/yr) 1589 3 28 19 11 14

Total Erosion (Sheet Total) 1665

Erosion Rate Calculations



Project: Seniard Date: 4/10/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Sitton Creek Page: 15
Reach: 1

Observed Values
Reach Name 1 1 1 1 1

Station/Location 202+75 203+15 204+00 202+40 202+65
Photo No. R6 R6 R8 R5 R5

Reach Length (ft) 40 85 100 25 70
Bank Lt & Rt Left Right Left Right

Bank Height (ft) 4 1.5 1.5 4 1.5
Bankfull Height (ft) 1 1 1 1 1

Root Depth (ft) 0.4 0.4 0.4 0.4 0.4
Root Density (%) 30% 35% 20% 40% 35%
Bank Angle (deg) 80 30 20 70 35

Surface Protection (%) 20% 60% 40% 60% 60%
Bank Material Gravel Silt/Clay Silt/Clay Silt/Clay Silt/Clay

Stratification Moderate None None None None
Thalweg Position Center Off-center Center Off-center Off-center

DTOE/DMEAN < 1 < 1 < 1 < 1 < 1
Local Slope > Avg Yes Yes No No No

BEHI Calculation
Bnk Ht / Bkf Ht 4.0 1.5 1.5 4.0 1.5

BEHI Score 10.0 5.3 5.3 10.0 5.3
Root Depth / Bnk Ht 0.1 0.3 0.3 0.1 0.3

BEHI Score 8.8 6.8 6.8 8.8 6.8
Weighted Root Density (%) 0.0 0.1 0.1 0.0 0.1

BEHI Score 9.6 8.8 9.3 9.5 8.8
Bank Angle (deg) 80.0 30.0 20.0 70.0 35.0

BEHI Score 6.0 2.5 2.0 5.0 2.8
Surface Protection (%) 0.2 0.6 0.4 0.6 0.6

BEHI Score 7.3 3.4 5.1 3.4 3.4
Bank Material Adjustment 5.0 0.0 0.0 0.0 0.0

Stratification Adjustment 5.0 0 0 0 0
Total BEHI Score 51.7 26.7 28.5 36.7 27.0

Rating Extreme Moderate Moderate High Moderate
NBS Calculation
Thalweg Position Score 1 2 1 2 2
Toe Depth Ratio Score 0 0 0 0 0

Local Slope Score 1 1 0 0 0
Total NBS Rating 2 3 1 2 2

WARSS NBS Rating 3 4 1 2 2
Rating Moderate High Very Low Low Low

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 1.3 0.1 0.0 0.1 0.0
Erosion Total (ft3/yr) 431 14 3 10 3

Total Erosion (Sheet Total) 461

Erosion Rate Calculations



Project: Seniard Date: 4/10/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Sitton Creek Page: 16
Reach: 1

Observed Values
Reach Name 1 1 1 1 1 1

Station/Location 203+35 204+50 205+00 205+60 206+15 206+95
Photo No. R7 R8 R9 R9 R10 R11

Reach Length (ft) 115 50 60 55 80 45
Bank Lt & Rt Left Right Left Right Left

Bank Height (ft) 1.5 4 2 2.5 2.5 2.5
Bankfull Height (ft) 1 1 1 1 1 1

Root Depth (ft) 0.4 0.4 0.4 0.4 0.4 0.4
Root Density (%) 30% 50% 30% 30% 30% 45%
Bank Angle (deg) 20 45 45 70 70 50

Surface Protection (%) 50% 60% 60% 50% 50% 60%
Bank Material Silt/Clay Silt/Clay Silt/Clay Silt/Clay Silt/Clay Silt/Clay

Stratification None None None None None None
Thalweg Position Center Center Center Center Off-center Off-center

DTOE/DMEAN > 1 < 1 < 1 < 1 > 1 > 1
Local Slope > Avg No No No No No No

BEHI Calculation
Bnk Ht / Bkf Ht 1.5 4.0 2.0 2.5 2.5 2.5

BEHI Score 5.3 10.0 8.0 8.8 8.8 8.8
Root Depth / Bnk Ht 0.3 0.1 0.2 0.2 0.2 0.2

BEHI Score 6.8 8.8 7.6 8.1 8.1 8.1
Weighted Root Density (%) 0.1 0.1 0.1 0.0 0.0 0.1

BEHI Score 8.9 9.3 9.2 9.4 9.4 9.0
Bank Angle (deg) 20.0 45.0 45.0 70.0 70.0 50.0

BEHI Score 2.0 3.3 3.3 5.0 5.0 3.5
Surface Protection (%) 0.5 0.6 0.6 0.5 0.5 0.6

BEHI Score 4.3 3.4 3.4 4.3 4.3 3.4
Bank Material Adjustment 0.0 0.0 0.0 0.0 0.0 0.0

Stratification Adjustment 0 0 0 0 0 0
Total BEHI Score 27.3 34.8 31.5 35.5 35.5 32.8

Rating Moderate High High High High High
NBS Calculation
Thalweg Position Score 1 1 1 1 2 2
Toe Depth Ratio Score 1 0 0 0 1 1

Local Slope Score 0 0 0 0 0 0
Total NBS Rating 2 1 1 1 3 3

WARSS NBS Rating 3 1 1 1 4 4
Rating Moderate Very Low Very Low Very Low High High

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 0.1 0.1 0.1 0.1 0.1 0.1
Erosion Total (ft3/yr) 21 19 11 13 24 13

Total Erosion (Sheet Total) 101

Erosion Rate Calculations



Project: Seniard Date: 4/10/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Sitton Creek Page: 17
Reach: 1

Observed Values
Reach Name 1 1 1 1 1 1 1

Station/Location 207+40 208+20 209+45 205+00 206+15 206+40 207+70
Photo No. R12 R13 R15 R9 R10 R11 R12

Reach Length (ft) 80 125 55 115 25 130 40
Bank Lt & Rt Left Right Left Right Left Right

Bank Height (ft) 2 1.5 3 1.5 5 1.5 2.5
Bankfull Height (ft) 1 1 1 1 1 1 1

Root Depth (ft) 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Root Density (%) 30% 40% 30% 40% 20% 30% 30%
Bank Angle (deg) 50 35 80 40 90 50 80

Surface Protection (%) 60% 60% 40% 60% 20% 60% 50%
Bank Material Silt/Clay Silt/Clay Silt/Clay Silt/Clay Silt/Clay Silt/Clay Silt/Clay

Stratification None None None None None None None
Thalweg Position Off-center Center Off-center Center Center Center Center

DTOE/DMEAN > 1 > 1 > 1 < 1 > 1 < 1 > 1
Local Slope > Avg No No No No No No No

BEHI Calculation
Bnk Ht / Bkf Ht 2.0 1.5 3.0 1.5 5.0 1.5 2.5

BEHI Score 8.0 5.3 9.6 5.3 10.0 5.3 8.8
Root Depth / Bnk Ht 0.2 0.3 0.1 0.3 0.1 0.3 0.2

BEHI Score 7.6 6.8 8.4 6.8 9.0 6.8 8.1
Weighted Root Density (%) 0.1 0.1 0.0 0.1 0.0 0.1 0.0

BEHI Score 9.2 8.6 9.5 8.6 9.8 8.9 9.4
Bank Angle (deg) 50.0 35.0 80.0 40.0 90.0 50.0 80.0

BEHI Score 3.5 2.8 6.0 3.0 8.0 3.5 6.0
Surface Protection (%) 0.6 0.6 0.4 0.6 0.2 0.6 0.5

BEHI Score 3.4 3.4 5.1 3.4 7.3 3.4 4.3
Bank Material Adjustment 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Stratification Adjustment 0 0 0 0 0 0 0
Total BEHI Score 31.7 26.8 38.6 27.1 44.2 27.9 36.5

Rating High Moderate High Moderate Very High Moderate High
NBS Calculation
Thalweg Position Score 2 1 2 1 1 1 1
Toe Depth Ratio Score 1 1 1 0 1 0 1

Local Slope Score 0 0 0 0 0 0 0
Total NBS Rating 3 2 3 1 2 1 2

WARSS NBS Rating 4 3 4 1 3 1 3
Rating High Moderate High Very Low Moderate Very Low Moderate

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 0.1 0.1 0.1 0.0 0.7 0.0 0.1
Erosion Total (ft3/yr) 38 11 20 3 89 3 11

Total Erosion (Sheet Total) 176

Erosion Rate Calculations



Project: Seniard Date: 4/10/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Sitton Creek Page: 18
Reach: 1

Observed Values
Reach Name 1 1 1 1 1 1 1

Station/Location 208+10 208+30 210+00 210+00 210+20 210+40 210+20
Photo No. R13 R13 R16 R16 R16 R16 R16

Reach Length (ft) 20 170 20 20 20 38.67 58.67
Bank Lt & Rt Left Right Left Right Left Right

Bank Height (ft) 1 1.25 3.5 1.5 3.5 5 2
Bankfull Height (ft) 1 1 1 1 1 1 1

Root Depth (ft) 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Root Density (%) 25% 35% 40% 30% 30% 30% 40%
Bank Angle (deg) 90 60 50 25 75 45 50

Surface Protection (%) 10% 60% 60% 50% 50% 70% 70%
Bank Material Silt/Clay Silt/Clay Gravel Gravel Silt/Clay Silt/Clay Silt/Clay

Stratification None None Moderate Moderate Moderate Moderate Moderate
Thalweg Position Toe Off-center Center Center Center Off-center Center

DTOE/DMEAN > 1 > 1 < 1 < 1 < 1 > 1 < 1
Local Slope > Avg No No Yes No No No No

BEHI Calculation
Bnk Ht / Bkf Ht 1.0 1.3 3.5 1.5 3.5 5.0 2.0

BEHI Score 1.0 3.9 10.0 5.3 10.0 10.0 8.0
Root Depth / Bnk Ht 0.4 0.3 0.1 0.3 0.1 0.1 0.2

BEHI Score 5.2 6.2 8.6 6.8 8.6 9.0 7.6
Weighted Root Density (%) 0.1 0.1 0.0 0.1 0.0 0.0 0.1

BEHI Score 8.7 8.5 9.4 8.9 9.5 9.7 8.9
Bank Angle (deg) 90.0 60.0 50.0 25.0 75.0 45.0 50.0

BEHI Score 8.0 4.0 3.5 2.3 5.5 3.3 3.5
Surface Protection (%) 0.1 0.6 0.6 0.5 0.5 0.7 0.7

BEHI Score 10.0 3.4 3.4 4.3 4.3 2.6 2.6
Bank Material Adjustment 0.0 0.0 5.0 5.0 0.0 0.0 0.0

Stratification Adjustment 0 0 5.0 5.0 5.0 5.0 5.0
Total BEHI Score 32.9 26.0 44.9 37.5 43.0 39.5 35.6

Rating High Moderate Very High High Very High Very High High
NBS Calculation
Thalweg Position Score 2 2 1 1 1 2 1
Toe Depth Ratio Score 1 1 0 0 0 1 0

Local Slope Score 0 0 1 0 0 0 0
Total NBS Rating 3 3 2 1 1 3 1

WARSS NBS Rating 5 4 3 1 1 4 1
Rating Very High High Moderate Very Low Very Low High Very Low

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 0.1 0.1 0.7 0.1 0.5 0.8 0.1
Erosion Total (ft3/yr) 5 24 50 3 35 163 11

Total Erosion (Sheet Total) 291

Erosion Rate Calculations



Project: Seniard Date: 4/10/18
Project No.: 172621103-SNRD Observer: CEG

Stream: David Branch Page: 19
Reach: 1

Observed Values
Reach Name 1 1 1 1 1 1 1

Station/Location 400+00 400+00 400+25 400+25 400+45 401+00 401+45
Photo No. R 64 R64 R 65 R 65 R65 R66 R66

Reach Length (ft) 20 20 20 120 55 45 105
Bank Right Left Right Left Right Left Right

Bank Height (ft) 1 2 2 1.5 1.5 2 1
Bankfull Height (ft) 0.6 0.6 0.6 0.6 0.6 0.6 0.6

Root Depth (ft) 0.4 0.4 0.6 0.6 0.6 0.6 0.6
Root Density (%) 30% 30% 50% 40% 40% 60% 30%
Bank Angle (deg) 20 40 30 20 30 50 15

Surface Protection (%) 50% 50% 80% 80% 60% 80% 70%
Bank Material Silt/Clay Silt/Clay Silt/Clay Silt/Clay Silt/Clay Silt/Clay Silt/Clay

Stratification None None None None None None None
Thalweg Position Center Center Center Center Center Center Center

DTOE/DMEAN < 1 < 1 < 1 < 1 < 1 < 1 < 1
Local Slope > Avg No No No No No No No

BEHI Calculation
Bnk Ht / Bkf Ht 1.7 3.3 3.3 2.5 2.5 3.3 1.7

BEHI Score 6.1 10.0 10.0 8.8 8.8 10.0 6.1
Root Depth / Bnk Ht 0.4 0.2 0.3 0.4 0.4 0.3 0.6

BEHI Score 5.2 7.6 6.4 5.2 5.2 6.4 3.5
Weighted Root Density (%) 0.1 0.1 0.2 0.2 0.2 0.2 0.2

BEHI Score 8.4 9.2 8.0 7.9 7.9 7.6 7.6
Bank Angle (deg) 20.0 40.0 30.0 20.0 30.0 50.0 15.0

BEHI Score 2.0 3.0 2.5 2.0 2.5 3.5 1.8
Surface Protection (%) 0.5 0.5 0.8 0.8 0.6 0.8 0.7

BEHI Score 4.3 4.3 1.7 1.7 3.4 1.7 2.6
Bank Material Adjustment 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Stratification Adjustment 0 0 0 0 0 0 0
Total BEHI Score 26.0 34.1 28.6 25.6 27.8 29.2 21.6

Rating Moderate High Moderate Moderate Moderate Moderate Moderate
NBS Calculation
Thalweg Position Score 1 1 1 1 1 1 1
Toe Depth Ratio Score 0 0 0 0 0 0 0

Local Slope Score 0 0 0 0 0 0 0
Total NBS Rating 1 1 1 1 1 1 1

WARSS NBS Rating 1 1 1 1 1 1 1
Rating Very Low Very Low Very Low Very Low Very Low Very Low Very Low

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 0.0 0.1 0.0 0.0 0.0 0.0 0.0
Erosion Total (ft3/yr) 0 4 1 3 1 2 2

Total Erosion (Sheet Total) 13

Erosion Rate Calculations



Project: Seniard Date: 4/10/18
Project No.: 172621103-SNRD Observer: CEG

Stream: David Branch Page: 20
Reach: 1

Observed Values
Reach Name 1 1

Station/Location 420+50 420+50
Photo No. R70 R70

Reach Length (ft) 244.67 244.67
Bank Lt & Rt Left

Bank Height (ft) 1.5 2.5
Bankfull Height (ft) 0.45 0.45

Root Depth (ft) 0.4 0.4
Root Density (%) 30% 30%
Bank Angle (deg) 20 50

Surface Protection (%) 70% 70%
Bank Material Silt/Clay Silt/Clay

Stratification None None
Thalweg Position Center Center

DTOE/DMEAN < 1 < 1
Local Slope > Avg No No

BEHI Calculation
Bnk Ht / Bkf Ht 3.3 5.6

BEHI Score 10.0 10.0
Root Depth / Bnk Ht 0.3 0.2

BEHI Score 6.8 8.1
Weighted Root Density (%) 0.1 0.0

BEHI Score 8.9 9.4
Bank Angle (deg) 20.0 50.0

BEHI Score 2.0 3.5
Surface Protection (%) 0.7 0.7

BEHI Score 2.6 2.6
Bank Material Adjustment 0.0 0.0

Stratification Adjustment 0 0
Total BEHI Score 30.3 33.5

Rating High High
NBS Calculation
Thalweg Position Score 1 1
Toe Depth Ratio Score 0 0

Local Slope Score 0 0
Total NBS Rating 1 1

WARSS NBS Rating 1 1
Rating Very Low Very Low

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 0.1 0.1
Erosion Total (ft3/yr) 69 58

Total Erosion (Sheet Total) 127

Erosion Rate Calculations



Project: Seniard Date: 4/10/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Lee Branch Page: 21
Reach: 1

Observed Values
Reach Name 1 1 1 1

Station/Location 600+00 600+00 600+15 600+15
Photo No. R73 R73 R74 R74

Reach Length (ft) 10 10 30 30
Bank Left Right Left Right

Bank Height (ft) 1.5 1.5 4.5 4.5
Bankfull Height (ft) 0.4 0.4 0.4 0.4

Root Depth (ft) 0.3 0.3 0.3 0.3
Root Density (%) 30% 30% 20% 20%
Bank Angle (deg) 90 80 45 45

Surface Protection (%) 20% 20% 30% 30%
Bank Material Silt/Clay Silt/Clay Silt/Clay Silt/Clay

Stratification None None None None
Thalweg Position Center Center Center Center

DTOE/DMEAN > 1 > 1 > 1 > 1
Local Slope > Avg No No No No

BEHI Calculation
Bnk Ht / Bkf Ht 3.8 3.8 11.3 11.3

BEHI Score 10.0 10.0 10.0 10.0
Root Depth / Bnk Ht 0.2 0.2 0.1 0.1

BEHI Score 7.6 7.6 9.2 9.2
Weighted Root Density (%) 0.1 0.1 0.0 0.0

BEHI Score 9.2 9.2 9.8 9.8
Bank Angle (deg) 90.0 80.0 45.0 45.0

BEHI Score 8.0 6.0 3.3 3.3
Surface Protection (%) 0.2 0.2 0.3 0.3

BEHI Score 7.3 7.3 6.0 6.0
Bank Material Adjustment 0.0 0.0 0.0 0.0

Stratification Adjustment 0 0 0 0
Total BEHI Score 42.1 40.1 38.3 38.3

Rating Very High Very High High High
NBS Calculation
Thalweg Position Score 1 1 1 1
Toe Depth Ratio Score 1 1 1 1

Local Slope Score 0 0 0 0
Total NBS Rating 2 2 2 2

WARSS NBS Rating 3 3 3 3
Rating Moderate Moderate Moderate Moderate

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 0.7 0.7 0.1 0.1
Erosion Total (ft3/yr) 11 11 15 15

Total Erosion (Sheet Total) 51

Erosion Rate Calculations



Project: Seniard Date: 4/10/18
Project No.: 172621103-SNRD Observer: CEG

Stream: Lee Branch Page: 22
Reach: 1

Observed Values
Reach Name 1 1 1 1 1

Station/Location 600+45 600+45 601+10 601+10 601+20
Photo No. R74 R74 R75 R75 R75

Reach Length (ft) 50 50 10 10 24.2
Bank Lt & Rt Left Right Left Right

Bank Height (ft) 3.5 3 3 3 0.5
Bankfull Height (ft) 0.4 0.4 0.4 0.4 0.4

Root Depth (ft) 0.3 0.3 0.6 0.3 0.3
Root Density (%) 45% 45% 30% 30% 20%
Bank Angle (deg) 45 40 80 45 5

Surface Protection (%) 30% 30% 50% 30% 30%
Bank Material Silt/Clay Silt/Clay Silt/Clay Silt/Clay Silt/Clay

Stratification None None None None None
Thalweg Position Center Center Center Center Center

DTOE/DMEAN > 1 > 1 > 1 > 1 > 1
Local Slope > Avg No No Yes No No

BEHI Calculation
Bnk Ht / Bkf Ht 8.8 7.5 7.5 7.5 1.3

BEHI Score 10.0 10.0 10.0 10.0 3.9
Root Depth / Bnk Ht 0.1 0.1 0.2 0.1 0.6

BEHI Score 9.0 8.8 7.6 8.8 3.5
Weighted Root Density (%) 0.0 0.0 0.1 0.0 0.1

BEHI Score 9.5 9.4 9.2 9.6 8.4
Bank Angle (deg) 45.0 40.0 80.0 45.0 5.0

BEHI Score 3.3 3.0 6.0 3.3 1.3
Surface Protection (%) 0.3 0.3 0.5 0.3 0.3

BEHI Score 6.0 6.0 4.3 6.0 6.0
Bank Material Adjustment 0.0 0.0 0.0 0.0 0.0

Stratification Adjustment 0 0 0 0 0
Total BEHI Score 37.7 37.2 37.1 37.6 23.1

Rating High High High High Moderate
NBS Calculation
Thalweg Position Score 1 1 1 1 1
Toe Depth Ratio Score 1 1 1 1 1

Local Slope Score 0 0 1 0 0
Total NBS Rating 2 2 3 2 2

WARSS NBS Rating 3 3 5 3 3
Rating Moderate Moderate Very High Moderate Moderate

Erosion Rate Prediction
State NC

Erosion Rate (ft/yr) 0.1 0.1 0.1 0.1 0.1
Erosion Total (ft3/yr) 39 17 4 3 1

Total Erosion (Sheet Total) 63

Erosion Rate Calculations



Project: Seniard Date: 4/2/18
Project No.: 172621103-SNRD Observers: TS, CME, CE

Stream: Seniard Creek Page: 1
Reach: 1A and 1B

Observed Values
Section Number QS-1 QS-2 QS-3 QS-4 QS-5 QS-6

Reach Name 1A 1A 1B 1B 1B 1B
Location U/S R32 D/S R32 U/S R 42 U/S R 46 U/S R 53 U/S R 55
Latitude 35.412105 35.411970 35.411050 35.410730 35.410040 35.409810

Longitude -82.630014 -82.629960 -82.629100 -82.628600 -82.627900 -82.627800
DA (mi2) 1.28 1.28 1.32 1.32 1.33 1.34
WBKF (ft) 13.0 10.7 11.4 8.1 8.5 8.0
WBED (ft) 11.5 8.4 10.2 4.4 5.3 5.4
DBKF (ft) 0.9 0.6 1.0 1.2 0.9 1.1

DTOE LT (ft) -0.1 0.1 0.0 0.0 -0.4 -0.5
DTOE RT (ft) 0.0 -0.2 0.0 -0.6 -0.1 0.1

Field DTHAL (ft) -0.6 -0.5 -0.5 -0.7 -0.6 -0.7
WTHAL (ft) 4.0 3.0 3.5 2.8 2.2 2.0

Low Bank Height (ft) 6.5 7.0 3.5 3.3 2.5 2.5
Bank/Terrace Height (ft) 6.5 7.0 3.5 3.3 2.5 2.5

Flood Prone Width (ft) 14 14 12 19 15 14

Section Calculations
DMAX (ft) 1.45 1.05 1.45 1.92 1.45 1.75

Average DTOE (ft) 0.90 0.60 0.95 1.52 1.05 1.25
DTHAL (ft) 0.55 0.45 0.50 0.40 0.40 0.50
ABKF (ft) 15.3 8.3 13.7 10.9 8.7 10.2

DMEAN (ft) 1.18 0.78 1.20 1.35 1.03 1.28
W/D ratio 11.1 13.8 9.5 6.0 8.3 6.3

Bank Height Ratio 4.9 7.1 2.8 2.1 2.1 1.8
Entrenchment Ratio 1.1 1.3 1.0 2.3 1.7 1.8

Index Calculations

Coef Exp Coef Exp
8.0 0.47 1.4 0.24

Reference Bed Width (ft) 9.0 9.0 9.1 9.1 9.1 9.2
Bed Width Index (BWI) 1.3 0.9 1.1 0.5 0.6 0.6

Reference DMAX (ft) 1.5 1.5 1.5 1.5 1.5 1.5
Max Depth Index (MDI) 1.0 0.7 1.0 1.3 1.0 1.2

Stream Classification
Stream Type G F G G  G  G

Site Assessment Calculations

Bed Width Equation Max Depth Equation
Reference Reference



Project: Seniard Date: 4/2/18
Project No.: 172621103-SNRD Observers: TS, CME, CE

Stream: Seniard Creek Page: 2
Reach: 1B and 2

Observed Values
Section Number QS-7 QS-8 QS-9

Reach Name 1B 2 2
Location u/s R 29 d/s R 20 d/s R 23
Latitude 35.409560 35.409010 35.408590

Longitude -82.627400 -82.627500 -82.628090
DA (mi2) 1.34 2.44 2.45
WBKF (ft) 10.2 10.2 10.0
WBED (ft) 5.0 5.0 7.2
DBKF (ft) 1.0 1.0 1.0

DTOE LT (ft) -0.2 -0.2 -0.4
DTOE RT (ft) -0.4 -0.4 -0.5

Field DTHAL (ft) -0.6 -0.6 -0.6
WTHAL (ft) 1.0 1.0 2.7

Low Bank Height (ft) 3.5 3.5 3.0
Bank/Terrace Height (ft) 3.5 3.5 3.0

Flood Prone Width (ft) 14 14 16

Section Calculations
DMAX (ft) 1.55 1.55 1.60

Average DTOE (ft) 1.30 1.30 1.43
DTHAL (ft) 0.25 0.25 0.18
ABKF (ft) 10.6 10.6 13.1

DMEAN (ft) 1.04 1.04 1.31
W/D ratio 9.8 9.8 7.6

Bank Height Ratio 2.6 2.6 2.3
Entrenchment Ratio 1.4 1.4 1.6

Index Calculations

Coef Exp Coef Exp
8.0 0.47 1.4 0.24

Reference Bed Width (ft) 9.2 12.2 12.2
Bed Width Index (BWI) 0.5 0.4 0.6

Reference DMAX (ft) 1.5 1.7 1.7
Max Depth Index (MDI) 1.0 0.9 0.9

Stream Classification
Stream Type G G G

Site Assessment Calculations

Reference Reference
Bed Width Equation Max Depth Equation



Project: Seniard Date: 4/11/18
Project No.: 172621103-SNRD Observers: TS, CME, CE

Stream: Sitton Creek Page: 3
Reach: 1

Observed Values
Section Number QS-10 QS-11

Reach Name 1 1
Location u/s R6 u/s R12
Latitude 35.411250 35.410170

Longitude -82.626540 -82.626940
DA (mi2) 0.96 0.98
WBKF (ft) 11.4 6.4
WBED (ft) 5.8 6.2
DBKF (ft) 1.1 0.9

DTOE LT (ft) -0.4 -0.1
DTOE RT (ft) -0.3 -0.2

Field DTHAL (ft) 0.5 -0.4
WTHAL (ft) 2.5 3.6

Low Bank Height (ft) 4.3 4.0
Bank/Terrace Height (ft) 4.3 4.0

Flood Prone Width (ft) 21 11

Section Calculations
DMAX (ft) 0.65 1.20

Average DTOE (ft) 1.40 0.95
DTHAL (ft) -0.75 0.25
ABKF (ft) 8.9 7.2

DMEAN (ft) 0.78 1.13
W/D ratio 14.6 5.7

Bank Height Ratio 5.9 3.6
Entrenchment Ratio 1.8 1.7

Index Calculations

Coef Exp Coef Exp
8.0 0.47 1.4 0.24

Reference Bed Width (ft) 7.8 7.9
Bed Width Index (BWI) 0.7 0.8

Reference DMAX (ft) 1.4 1.4
Max Depth Index (MDI) 0.5 0.9

Stream Classification
Stream Type G G

Reference Reference
Bed Width Equation Max Depth Equation

Site Assessment Calculations



Project: Seniard Date: 4/11/18
Project No.: 172621103-SNRD Observers: TS, CME, CE

Stream: David Branch Page: 4
Reach: 1

Observed Values
Section Number QS-12 QS-13 QS-14

Reach Name 1b 1b 1c
Location R66 d/s R66 R71
Latitude 35.410900 35.410800 35.410800

Longitude -82.623700 -82.625300 -82.625900
DA (mi2) 0.01 0.01 0.01
WBKF (ft) 8.4 6.0 7.8
WBED (ft) 5.6 4.5 6.0
DBKF (ft) 0.7 0.6 0.3

DTOE LT (ft) 0.2 0.3 0.1
DTOE RT (ft) 0.1 0.2 0.0

Field DTHAL (ft) -0.2 -0.1 -0.2
WTHAL (ft) 0.8 1.0 1.1

Low Bank Height (ft) 2.0 1.8 1.5
Bank/Terrace Height (ft) 2.0 1.8 1.5

Flood Prone Width (ft) 15 12 10

Section Calculations
DMAX (ft) 0.80 0.72 0.50

Average DTOE (ft) 0.55 0.35 0.25
DTHAL (ft) 0.25 0.37 0.25
ABKF (ft) 4.7 2.9 2.6

DMEAN (ft) 0.55 0.48 0.33
W/D ratio 15.2 12.6 23.3

Bank Height Ratio 2.7 2.7 3.4
Entrenchment Ratio 1.8 2.0 1.3

Index Calculations

Coef Exp Coef Exp
8.0 0.47 1.4 0.24

Reference Bed Width (ft) 0.9 0.9 0.9
Bed Width Index (BWI) 6.1 4.9 6.5

Reference DMAX (ft) 0.5 0.5 0.5
Max Depth Index (MDI) 1.7 1.6 1.1

Stream Classification
Stream Type B B F

Reference Reference
Bed Width Equation Max Depth Equation

Site Assessment Calculations



Project: Seniard Date: 4/11/18
Project No.: 172621103-SNRD Observers: TS, CME, CE

Stream: Lee Branch Page: 5
Reach: 1

Observed Values
Section Number QS-15

Reach Name 1
Location R74
Latitude 35.411600

Longitude -82.625500
DA (mi2) 0.02
WBKF (ft) 1.8
WBED (ft) 1.4
DBKF (ft) 0.7

DTOE LT (ft) -0.1
DTOE RT (ft) 0.0

Field DTHAL (ft) -0.2
WTHAL (ft) 0.8

Low Bank Height (ft) 4.5
Bank/Terrace Height (ft) 4.5

Flood Prone Width (ft) 3

Section Calculations
DMAX (ft) 0.85

Average DTOE (ft) 0.75
DTHAL (ft) 0.10
ABKF (ft) 1.3

DMEAN (ft) 0.73
W/D ratio 2.5

Bank Height Ratio 5.5
Entrenchment Ratio 1.8

Index Calculations

Coef Exp Coef Exp
8.0 0.47 1.4 0.24

Reference Bed Width (ft) 1.3
Bed Width Index (BWI) 1.1

Reference DMAX (ft) 0.5
Max Depth Index (MDI) 1.6

Stream Classification
Stream Type G

Reference Reference
Bed Width Equation Max Depth Equation

Site Assessment Calculations
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Study Objectives and Scope  

The purpose of the study was to describe and delineate the extent of hydric soils that are potentially 
suitable for hydrologic restoration, rehabilitation, and reestablishment for mitigation. Potential of soils for 
hydrologic restoration in this study is evaluated considering the existing land use and conditions with the 
sites potential for creating a hydroperiod suitable for the landscape and soils. Restoration potential 
assumes the successful restoration of the stream to access the floodplain. Practical modifications that 
utilize the sites natural hydrology may include, but are not limited to surface drainage modifications, 
plugging drainage ditches, removal of fill materials, and microtopographic alteration such as surface 
roughening or enhancing existing depressions. Removal of fill material is typically limited due to cost and 
environmental impacts if an extensive area is involved. Because of historic land use, ripping of soils to 
remove compaction are often recommended. Restoration potential of areas delineated assumes a 
successful design and ability to construct site modifications necessary to restore adequate hydrology to 
hydric soil areas.  
 
This report presents an evaluation of the subject property based upon a detailed field evaluation the 
purpose of confirming the presence and extent of hydric soil and assess the suitability for wetland 
restoration/mitigation at the site. This soil delineation and all boundaries shown are based on the detailed 
field evaluation.  
 
The observations and opinions stated in this report reflect conditions apparent on the subject property at 
the time of the site evaluation. My findings, opinions, conclusions, and recommendations are based on the 
locations and boundaries of the property as evident in the field and professional experience.   

Project Information and Background 

The site location is approximately 11 miles northwest of Hendersonville, NC. It is located west of Dave 
Whitaker Road (SR 1346) along the floodplains of Seniard and Sitton Creeks, small tributaries to the 
North Mills River (Figure 1).  The project area is approximately 2 acres within a hay field on the 
floodplain of Sitton and Seniard Creeks (Figure 2). The project lies within a natural topographic 
floodplain typical of the local landscape.  
 
Current land use is maintained pasture grasses, but livestock appear to be absent. A small overhead utility 
line crosses the project. The surrounding land use is farm land, undeveloped forest land, and single-family 
homes. The streams are moderately incised with steep banks that range from well vegetated to eroding. A 
shallow ditch to drain a small slope seep has been constructed across the floodplain to Sitton Creek.  

NRCS Soil Mapping 

The project is in the Blue Ridge physiographic region where the landscape varies from relatively broad 
floodplains to narrow valleys and from rolling hills to very steep mountains. Located in Henderson 
County, the landscape has many deep, narrow valleys between the mountains where practically all of the 
nearly level land is along streams and larger drainage features.  Land use around the site is rural farmland 
and undeveloped forest. Soil texture and slope have the largest effect on natural drainage of these 
landscapes. 
 
The project is on floodplains that are in nearly level to gently sloping concave valleys and range from 
very poorly drained to well drained with subsoil ranging from loamy to clayey. Topography within the 
project site varies from slightly depressional to slightly elevated, where flooding and a seasonally high 
water table are the common limitations. The soils mapped by the USDA, Soil Conservation Service (SCS) 
Soil Survey of Henderson County (USDA 1980) indicate two soil map units occur on the floodplains of 
Seniard and Sitton Creeks with each map unit representing an area dominated by one or more major kinds 
of soil or miscellaneous areas. Map units are identified by the taxonomic classification of the dominant 
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soils and inclusions of similar and dissimilar soils are provided. Parent materials of soil within the project 
area are sandy and loamy alluvium derived from granites, gneisses, and schists. 
 
Within the floodplain where the project is located, the two map units are Codorus loam (Arkaqua) and 
Rosman fine sandy loam. Note some series have been reclassified by the NRCS to a similar series having 
the same taxonomy and management recommendations. The original map unit name is kept with the 
updated series in parenthesis for consistency. Codorus soils occur on nearly level to slightly concave areas 
on floodplains. They typically have a brown loam surface underlain by a dark brown loam or mottled 
grayish brown fine sandy loam. The Rosman soil are usually on slightly elevated positions of the 
floodplain and commonly adjacent to streams. They typically have a dark brown loam surface underlain 
by a yellowish brown loam or sandy loam. 
 
The Cordorus (Arkaqua) and Rosman soils are not classified as hydric by the NRCS but have potential 
inclusions that are listed as hydric. The inclusions are very poorly drained Toxaway silt loam and very 
poorly drained Hemphill clay loam. Toxaway occurs in more defined depressional areas that accumulates 
higher organic matter in the surface horizon. The surface is very dark gray to black silt loam underlain by 
a very dark gray loam. The Hemphill series occur in depressions on low stream terraces. They have a very 
dark gray loam surface with a dark grayish brown clay or clay loam with mottles. The main limitation for 
these soils are a high water table and flooding. Grazing these soils while wet causes compaction. 
 
Table 1.  Seniard NRCS Mapped Soil Mapping Units 

Mapping Unit/Series 
Hemphill 

clay loam 

Toxaway 

silt loam 

Codorus 

 loam 

(arkaqua) 

Rosman 

loam 

 Wetter ------------------------------------------------------------------------------------------------------------
→ Drier 

Parent Material 
loamy and clayey 

alluvium loamy alluvium loamy alluvium loamy alluvium 

Topographic Slope 

Setting  
(down/across) 

concave-concave concave-linear linear-linear linear-linear 

Natural Drainage Class very poorly very poorly somewhat 
poorly well 

Seasonal High Water surface 0 to 12 18 to 24 42 to 60 

Flooding/Ponding 

Frequency 
occasional/none frequent/none occasional/none frequent/none 

Permeability slow moderate moderate moderately rapid 

Runoff Class high very high  low very low  

Ksat  

(in/hr of most limiting 

layer) 

mod low 
to mod high 

mod high 
to high 

mod high 
to high high 

0.06 to 0.20  0.57 to 1.98  0.57 to 1.98  1.98 to 5.95 

 

Methodology 

A detailed hydric soil delineation was completed in April, 2018. A series of soil borings were performed 
across the site to delineate the boundary between hydric soil and upland soil to described current soil 
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characteristics, and evaluate the extent of hydric soil suitable for restoration. Soils were evaluated using 
morphologic characteristics to determine hydric indicators and evaluate current hydrology using criteria 
based on "Field Indicators of Hydric Soils in the United States" (USDA, NRCS, 2017, Version 8.1). The 
boring observations do not contain adequate detail to classify these soils to a series. Indicators used are 
valid for the Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Eastern 

Mountains and Piedmont Region (Version 2.0), Land Resource Region N (130B Southern Blue Ridge) 
(U.S. Army Corps of Engineers. 2010).  
 
Soil boundaries were delineated based on soil borings information, landscape position, and local 
topographic relief. The hydric soil boundary points from field observations were collected with a sub-
meter GPS system by Equinox staff and are used to locate the soil boundaries shown on the figures and 
calculate acreage. Soil boring locations were approximately located using the Trimble Outdoor Navigator 
smart phone application and exported to Google Earth. 
 
At the Seniard site, more than 56 shallow borings from 12 to 24 inches were evaluated to delineate and 
characterize the soils (Figure 3). To described and document the range of soil characteristics at this site, 
five representative profiles were documented (Appendix A). Characteristics evaluated include texture, 
color, mottling, and saturation or water table where present. Other important features and characteristics 
were noted as observed.  

Results and Discussion 

Landscape setting 

The project landscape is located along the floodplain at the confluence of Seniard Creek and a Sitton 
Creek. Most of the hydric soil is in the concave-linear floodplain on Sitton Creek above Seniard Creek. 
Sitton Creek is located to the left side of the floodplain.  The lowest elevation of the floodplain appears to 
be more centrally located in the floodplain. The Creeks are incised and have a shallow levee or possibly 
spoil creating a slightly higher elevation beside the streams. Above the confluence of the streams a ditch 
drains a slope seep across the floodplain to Sitton Creek. Because of similar landscape positon and subtle 
soil changes, there is evidence that additional smaller seepages may occur along the base of this slope. 
These smaller seepages likely do not persist for long and may be present only during times of higher 
rainfall.  
 

Soils description 

Within the project area, three areas of hydric soil was identified that appears suitable for hydrologic 
restoration. Soil borings within the project boundary typically exhibited hydric soil indicators within 12 
inches of the soil surface throughout floodplain (Appendix A). Soils examined within the project area 
typically have black to very dark brown sandy loam surface underlain by dark gray subsoil with 
redoximorphic concentrations. These mottles are likely relict. Much of the soils appear to have a shallow 
layer of fill or deposition over a buried dark horizon.  
 
Many of the boring exhibit the dark horizon from 4 to 8 inches depth.  The surface layer is likely 
disturbed by agricultural tillage and livestock grazing. Some areas may be the result of shallow fill or 
deposition. The dark horizons are an inclusion indicating historically conditions. The inclusion has 
reddish mottles that are atypical of the Toxaway and Hemphill series. This mottling may be the caused by 
long-term drainage allowing the oxidation of reduced iron that was either present or entered from the 
upland slopes. Slope seepages often contain higher amounts of reduced iron. 
 
Historic surface disturbance may also have destroyed other hydric indicators through tillage or surface 
churning by livestock. Reduced periods of saturation combined with higher soil temperatures where forest 
cover is removed greatly increases the loss of surface organic matter.  This loss of organic matter is 
visible when dark or black soils become brown or yellowish brown.  
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Hydric Soil Indicators 

Hydric Soil Indicators are still present within the floodplain. The indicators present are the F3-Depleted 

Matrix, F6-Redox Dark Surface, and relict A11-Depleted Below a Dark Surface. The F6 indicator is the 
most common indicator found across the site. The F3 indicator is present where the reduction phase 
allows removal of iron minerals that give color to the soil resulting in gray color of parent material. Often 
traces of the iron as reddish mottles are visible in soil conditions. The F6 indicator is present where long 
term saturation at the surface has inhibited decomposition of organics that results in the accumulation of 
dark organics. Iron minerals periodically introduced form characteristic dark red mottles but are often 
nearly obscured by the high organic content. The F8 indicator occurs in depressional landscapes and 
exhibits iron concentrations along pore linings and can occur as large masses.  

Potential Hydroperiod of Restored Soils 

Based upon field observation across the Seniard site, the NRCS mapped units appear to have a moderate 
correlation to actual site conditions soils exhibiting characteristics most similar to expected inclusion 
types.  Site soils have a subsoil of sandy loam, silt loam or sandy clay loam and likely have a slightly 
lower rate of internal drainage than the mapped soil units. The mapped soil series of Codorus is classified 
as a somewhat poorly drained Fluvaquentic Dystrudepts but field observations indicate a more developed 
dark surface more like the very poorly drained Toxaway (Cumulic Humaquepts) or Hemphill (Fluventic 

Humudepts) series. 
 
Mitigation guidance for Common Mountain Soil Series suggests a hydroperiod for the Toxaway series of 
12-16 percent during which the water table is within 12 inches of the surface (US Army Corps of 
Engineers 2016). No guidance on the Hemphill series is provided, but the wettest condition for mountain 
soils of 12-16 percent was assumed. These soils will require successful stream restoration to meet the 
suggested hydrologic criteria. This can be accomplished by relocating the stream channel into the lower 
elevation of the floodplain and raising the stream bed to raise the water table elevation. Surface 
roughening will increase storage and remove the smoother surface found in pastures. 
 
Table 2.  Wetland Hydroperiod Table for Soil at the Seniard Site 

Mapping 

Unit/Series 
Taxonomic Classification 

Hydroperiod 

Range* 

Available Water 

Capacity 

(water storage in 

profile) 

Hemphill 

clay loam 

Fine, mixed, active, mesic 

Umbric Endoaqualfs 
12-16%** high (~10.4 in) 

Toxaway 

silt loam 

Fine-loamy, mixed, superactive, nonacid, 

mesic Cumulic Humaquepts 
12-16% mod (~8.1 in) 

Codorus 

loam (arkaqua) 

Fine-loamy, mixed, active, mesic 

Fluvaquentic Dystrudepts 
7-9% mod (~7.4 in) 

Rosman 

loam 

Coarse-loamy, mixed, superactive, mesic 

Fluventic Humudepts 
NA mod (~8.5 in) 

*Hydroperiod follows US Army Corps of Engineers.  2016.  Wilmington District Stream and Wetland 

Compensatory Mitigation Update. North Carolina Interagency Review Team - October 24, 2016.   

** No guidance on Hemphill clay loam-assumed wetter condition 

 

Summary Conclusions and Recommendations  

The site is currently in agricultural use that is different from the historic landscape and hydrologic regime. 
Past landscape/land use changes at this site includes enhanced surface drainage, an incised channel moved 
to the edge of the floodplain, and a loss of surface organic matter from the change of the normal 
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hydroperiod. The observed soils over the site are similar to inclusions expected within the mapped soil 
units. Much of the site has a loamy subsoil that will provide an adequate available water capacity after 
hydrologic restoration.   
 
The soils observed across the site appear to be Toxaway (Cumulic Humaquepts) or Hemphill (Fluventic 

Humudepts) soils suitable for restoration with an expected hydroperiod of 10 to 16 percent. Within the 
upper reaches of the soil unit, a 9 to 12 percent hydroperiod may be expected. Natural variability across 
the site should be expected with wetter areas ranging to 16 percent in the lower elevations and 
depressions and 9 percent near the upland boundary lacking slope seepage.  
 
Because of the sites observed soil characteristics and landscape position hydrologic restoration of the soil 
may be accomplished by realigning Sitton Creek into the floodplain and raising its bed elevation to 
restore the groundwater elevation to historic condition. Plugging the ditch draining the slope seepage will 
allow a natural hydroperiod to return in this area. To mimic natural systems, surface coarsening and 
creating shallow depressions across the floodplain will provide an appropriate landscape for diverse 
microhabitats. Due to compaction and long term agricultural use, a shallow ripping of the surface along 
the contour to no more than a depth of 8 to 10 inches is recommended. This decompaction will create 
adequate porosity for infiltration, enhance storage, and improve vegetative survival and growth. All 
ripping should be conducted in the dry to maximize its effectiveness. 
 
The hydric soil located at the highest elevation along Sitton Creek may be more difficult to restore 
hydrology and hydrology may depend mostly upon the location and alignment of the restored channel. 
The hydroperiod in this area may slightly less than the suggested guidelines due to a slightly higher valley 
slope and limited seepage from the adjacent slope.  
 
The Seniard project is located within a landscape suitable for wetland restoration and has soil exhibiting 
hydric indicators. An available water source for hydrology will be available when the channel is 
reconnected to the floodplain.  Plugging of the drainage ditch will provide additional hydrology. 
Retention and storage within the floodplain will be returned to a natural state having an increased 
hydroperiod. Given the observed soil characteristics indicating historic wetland hydrology, because of 
favorable landscape positon, and the potential source for restoring hydrologic inputs, this site appears 
suitable for successful hydrologic wetland restoration. 
 
This report describes the results of the soil evaluation performed at the Seniard Mitigation Site in 
Henderson County, NC. Any subsequent transfer of the report by the user shall be made by transferring 
the complete report, including figures, maps, appendices, all attachments and disclaimers.  
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Table.  Representative Soil Profiles at Seniard Mitigation Site 

Depth 

(inches) 

Color Mottle Percentage 

(Location*) 
Texture** Notes 

Matrix Mottle 
 

 SB 40 (April 17 2017) 
Hydric Indicators  

 F6-Redox Dark Surface 

0-2 10 YR 2/2   SL  

2-12 10 YR 3/1 10 YR 3/6 7% (PL) SL 
 

~5 percent rounded gravel 

 SB 41 (April 17 2017) 

Upland profile 

Hydric Indicators   

 none 

0-11 10 YR 4/6   SL  

11-18 7.5 YR 4/6 5 YR 4/4 10% (PL) SCL  

 SB 42 (April 17 2017) 
Hydric Indicators   

 F3-Depleted Matrix 

0-4 10 YR 2/1   SL  

4-8 10 YR 3/2 10 YR 4/2 10% (PL) S  

8-18 10 YR 4/1 10 YR 3/6    5% (PL) SiL  

 SB 43 (April 17 2017) 

Hydric Indicators   

 F3-Depleted Matrix-relict 

 F6-Redox Dark Surface 

0-8 10 YR 2/1 10 YR 3/4    5% (PL) S  

8-17 10 YR 4/3 10 YR 3/2    5% (PL) SL  

17-22 10 YR 2/1 10 YR 3/3    5% (PL)p SL  

 SB 44 (April 17 2017) 

Hydric Indicators   

 A11-Depleted Below a Dark Surface- relict 

Or  

 F6-Redox Dark Surface- relict 

0-3 10 YR 3/2   SL  

3-9 10 YR 3/3   SL 0-9 spoil from channel spoil? 

9-19 10 YR 2/1   SL  

WT = observed apparent water table  

*PL =pore lining, M = matrix 

**Texture (follows USDA textural classification) 

S = sand, L = loam, Si = silt, C = clay  

f = fine, c = coarse (textural modifiers for sand) 

 

 

 

 

 

 

 

 

 

 

 Soil Scientist Seal 
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1.  F3 Depleted Matrix and F6 Redox Dark Surface. (Profile # 43). 

 

 
2.  Concave landscape facing downstream. Sitton Creek is located to the left. (Profile # 43). 
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3.  Relict indicators for A11 Thick Dark Surface and F6 Redox Dark Surface beneath spoil. (Profile # 44). 

 

 
4.  Along levee or berm of Sitton Creek to the left (Profile # 44). 

 



 
 

North Carolina Department of Natural and Cultural Resources 
State Historic Preservation Office 

Ramona M. Bartos, Administrator 
Governor Roy Cooper                             Office of Archives and History  
Secretary Susi H. Hamilton                                                     Deputy Secretary Kevin Cherry                                                                         

Location: 109 East Jones Street, Raleigh NC 27601     Mailing Address: 4617 Mail Service Center, Raleigh NC 27699-4617   Telephone/Fax: (919) 807-6570/807-6599 

 
January 8, 2018 
 
Steve Melton 
Equinox Environmental Consultation & Design, Inc. 
37 Haywood Street 
Asheville, NC  28801 
 
Re: Seniard Creek Mitigation, Mills River Watershed, Henderson County, ER 17-1172 
 
Dear Mr. Melton: 
 
Thank you for your letter of November 28, 2017, transmitting the archaeological survey report by Michael 
Nelson and Tasha Benyshek.  The report meets our guidelines and those of the Secretary of the Interior.   
 
During the course of the survey, four sites were located within the project area. For purposes of compliance 
with Section 106 of the National Historic Preservation Act, we concur that archaeological sites 31HN308-311 
are not eligible for listing in the National Register of Historic Places. These sites do not retain sufficient 
subsurface integrity or artifact density to yield information important to history or prehistory.   
 
The report authors have recommended that no further archaeological investigation be conducted in connection 
with this project. We concur with this recommendation since the project will not involve significant 
archaeological resources.   
 
The above comments are made pursuant to Section 106 of the National Historic Preservation Act and the 
Advisory Council on Historic Preservation’s Regulations for Compliance with Section 106 codified at 36 CFR 
Part 800. 
 
Thank you for your cooperation and consideration. If you have questions concerning the above comment, 
contact Renee Gledhill-Earley, environmental review coordinator, at 919-807-6579 or 
environmental.review@ncdcr.gov. In all future communication concerning this project, please cite the above 
referenced tracking number. 
 
Sincerely, 
 
 
 
Ramona M. Bartos 
 
cc: Michael Nelson/Tasha Benyshek, TRC 

mailto:environmental.review@ncdcr.gov


      
      

 

  

 

September 21, 2017 

Attention: Steve Melton   
EW Solutions 
37 Haywood Street 
Suite 100 
Asheville, N.C. 28801 
 
 

Reference:  Seniard Creek Mitigation Site 
  French Broad River Basin – CU# 06010105 
  Henderson County, North Carolina 
  Project No. 100017 
  RFP: 16-006991 
 

Mr. Melton,   

The IRT field review of the Seniard Creek Mitigation Site on August 29, 2017, called into question the 
restoration approach proposed on a portion of Sitton Creek. The reach of concern starts at the 
location of the white pine grove adjacent to the existing pond and extends downstream to the 
confluence with Seniard Creek. It was the opinion of members of the IRT that this reach was 
sufficiently stable and provided adequate functions not to warrant restoration. The IRT suggested 
that enhancement efforts such as grading back the upper terrace and stabilizing the areas of 
eroding banks would be more appropriate. The design team voiced concerns associated with a 
stabilization and enhancement approach on an entrenched system and stated that it would be 
difficult to guaranty the stream would be stable at the time of monitoring close-out. The 
conversation concluded with DMS requesting that the design team re-evaluate the approach 
and provide either an alternative approach or further justification for restoration.  
 
The design team revisited the site on September 13th and 14th to collect additional morphological 
data and evaluate the possibility of alternate approaches. This assessment included investigating 
channel conditions on Sitton Creek and Seniard Creek upstream of the project limits to identify 
potential reference morphology. An intact reference reach was located upstream on Seniard 
Creek. Additionally, upstream of the site, on Sitton Creek, stream conditions are stable and in near 
reference condition. There is evidence of a history of channel alterations, but the stream has been 
undisturbed for a sufficiently long period to form near reference morphology. A cross section was 
surveyed on this reach in order to provide a comparison with existing site conditions (See 
attached figure).  
 
The following is a list of the cross section morphological parameters for this section: 
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 WBANKFULL = 12.9 ft 
WCHANNEL BED = 8.5 – 9.0 ft 
AreaBANKFULL = 8.9 sq.ft. 
DepthBANKFULL = 0.8 – 1.0 ft 
Width/Depth Ratio = 19 

    
Five cross sections were also surveyed within the reach of Sitton Creek in question. These sections 
were not located in the most confining or degraded areas, but instead were located in the 
portions of the stream that were identified by the IRT as the most stable and functional. The 
selection was intentional in order to evaluate the long-term viability of these sub-reaches and to 
help determine the extent of modifications that may be required to promote long-term stability. 
The first on-site section, taken within the white pine grove, has a channel bed-width of 7.5 ft., 
bankfull width of 9.0 ft., and cross sectional area of 7.5 sq. ft. The width values are in the range of 
70% to 90% of the reference values. Generally, departure values around 70% are considered 
marginal and values above 80% have a reasonable potential to remain stable. Further the bankfull 
depth and upper valley form are comparable to the reference section and suggest that future 
natural adjustments in this sub-reach will be minimal and relatively sustainable.  However, this 
channel geometry represents only approximately 80 ft. of the entire 550 ft. reach in question (15%). 
This cross section is depicted in the attached figures with the reference section overlaid as a blue 
dashed line. 
 
The remaining four cross sections represent a considerably different configuration than the white 
pine grove area. Throughout the remainder of the reach in question (85% of the total length) the 
cross section morphological parameters are as follows: 

Parameter Range  Average Departure (% of reference) 
WBANKFULL  6.0 – 7.6 6.7  52% 
WCHANNEL BED  4.6 – 6.3 5.4  62% 
AreaBANKFULL  8.1 – 10.8 9.1  102% 
DepthBANKFULL  1.4 – 2.3 1.9  211% 
W/D Ratio  4 – 7   5  26% 

 
The width values are 52% to 62% of the reference values. Bed-width values with this much 
deviation from reference condition can be expected to elevate stress in the lower third of the 
bank and scour the toe-of-bank as the channel attempts to re-establish proper geometry. This 
process is already underway as is evident by the undercut toes. Although this is not immediately 
obvious from visual observations, physical probing below the waterline revealed that 
approximately 60% to 80% of the banks are undercut below the waterline by 5 in. to 12 in.  
 
Consideration was given to adopting a minimally invasive approach that would allow natural 
processes to shape and reform the channel geometry. Such an approach would require that the 
anticipated results of the erosion and deposition process would be acceptable. In order to 
estimate the magnitude of this process, the reference section was overlaid on the existing channel 
sections to calculate an approximate area of material that will be eroded by the channel to form 
the proper dimensions. Based on this area comparison it is estimated that approximately 2,500 ft3 
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of soil (156 tons) will be eroded and discharged downstream. The timing and rate of this process is 
uncertain, but will likely be on the order of decades not years.  
 
Additionally, a minimally invasive approach would present several challenges and limitations since 
many locations within this reach are obviously unstable and will need to be stabilized. Stabilizing 
entrenched streams is inherently difficult and often counterproductive. Since the channel 
deficiencies and elevated shear stress issues are not addressed, the channel will likely respond by 
undermining the repairs or shifting the point of erosion downstream. This has been readily 
demonstrated by numerous NRCS projects in the mountains that have taken a similar approach 
and resulted failed structures and continued bank erosion.   
 
Consideration was also given to implementing a more aggressive enhancement approach in 
order to establish a reliably stable stream within its present position. This too will present challenges 
and limitations that will negatively affect the end result. First, since bankfull depth is nearly twice 
the natural depth, the profile will need to be raised by approximately 1 ft.  Second, since the 
channel width is approximately half the reference width, at least one bank will need to be 
excavated back 4 ft. to 5 ft. Third, a bankfull bench will need to be excavated on at least one 
side and in many locations on both sides. Fourth, although there will be many usable pattern 
features, topographic surveys and further assessment likely reveal pattern deficiencies that will 
require adjustments. The result of these activities would likely be that 50% to 80% of the existing 
landscape would be impacted by alterations, channel bed material would need to be 
composed partially of quarried stone, ‘B’ horizon soils would be exposed by the floodplain bench 
excavation, and the constructed floodplain would be artificially confined and set below the 
abandoned terrace. Additionally, two transition reaches will need to be designed which have the 
potential to negatively affect sediment transport continuity. In particular, at the downstream end, 
a lower gradient reach will be required to transition back to the priority I restoration reach of 
Seniard Creek. This has the potential reduce sediment transport capacity and result in 
aggradation of bed material. 
 
Off-line restoration provides the most comprehensive approach which can address all of the 
deficiencies associated with this reach. By relocating the channel to the historic floodplain, not 
only can appropriate channel morphology be constructed, but the proper relationship between 
the bankfull channel and the floodplain can be restored. This has the potential of restoring 
appropriate groundwater conditions that will support native riparian vegetation and facilitate 
recovery of small wetland seeps adjacent to the stream that are common throughout the 
mountains. Although wetland credits are not being sought as part of this project, ground water 
gauges can be installed and monitored to demonstrate the recovery of groundwater hydrology 
that supports these components of the ecosystem.  
 
Additionally, offline restoration will allow for harvesting of bed material which will result in a stream 
bed composed entirely of native gravel and cobble. Existing willows and alders can be 
transplanted along the banks to provide a rapid recovery of shading vegetation and existing 
larger diameter trees can be easily avoided and saved. Further, a portion of the existing channel 
can be converted into an oxbow feature. This could be designed to provide a wetland feature 
that will buffer and filter runoff from the adjacent, maintained pond-area. Since the main channel 
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will be constructed in an unconstrained valley, it will provide the opportunity to install significant 
woody material into the channel bed and bank structure.  
 
The survey of these cross-sections and this more detailed examination of the existing channel 
conditions provide confirmation that present channel is not sustainable and that efforts to stabilize 
it in place will be counterproductive. An off-line restoration approach provides a comprehensive 
plan for restoration of the entire ecosystem and addresses all the present deficiencies of the 
system.                  

Sincerely, 

 

S. Grant Ginn, PE 
Principal, Senior River Restoration Engineer 
Phone: (828) 229-8445   
Grant.Ginn@Stantec.com 

 



Upstream Reference Cross Section 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Pine Grove Cross Section 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Cross Section 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Cross Section 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Cross Section 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Cross Section 4 
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From: Leslie, Andrea J
To: Tugwell, Todd J CIV USARMY CESAW (US); Haupt, Mac; Steve Melton; Browning, Kimberly D CIV USARMY

CESAW (US); Kichefski, Steven L CIV USARMY CESAW (US); Brown, David W CIV USARMY CESAW (US); Price,
Zan (George); marella_buncick@fws.gov

Cc: Wiesner, Paul; Tsomides, Harry; Ginn, Grant
Subject: RE: [External] RE: Seniard Creek #100017 Post Contract IRT Site Visit Notes
Date: Tuesday, October 3, 2017 3:23:49 PM

Hi Steve,

Thank you for the summary.  Just a clarification - I didn't mean to recommend that the white pines be removed.  I do
question their long-term usefulness in the riparian zone (as they will likely come down at some point during a storm
and because they limit growth of a more typical riparian herbaceous and subcanopy/canopy community), especially
as they dominate the riparian canopy where they are.  However, keeping the shade on that stream with those white
pines is useful.  I leave it up to the providers to determine whether they should stay or go.

Andrea

_____________________________________________
Andrea Leslie
Mountain Habitat Conservation Coordinator
NC Wildlife Resources Commission
20830 Great Smoky Mountain Expressway
Waynesville, NC 28786
828-400-4223
www.ncwildlife.org
 

 
Get NC Wildlife Update delivered to your inbox from the N.C. Wildlife Resources Commission.

Email correspondence to and from this sender is subject to the N.C. Public Records Law and may be disclosed to
third parties.

-----Original Message-----
From: Tugwell, Todd J CIV USARMY CESAW (US) [mailto:Todd.Tugwell@usace.army.mil]
Sent: Monday, October 02, 2017 4:38 PM
To: Haupt, Mac <mac.haupt@ncdenr.gov>; Steve Melton <steve@equinoxenvironmental.com>; Leslie, Andrea J
<andrea.leslie@ncwildlife.org>; Browning, Kimberly D CIV USARMY CESAW (US)
<Kimberly.D.Browning@usace.army.mil>; Kichefski, Steven L CIV USARMY CESAW (US)
<Steven.L.Kichefski@usace.army.mil>; Brown, David W CIV USARMY CESAW (US)
<David.W.Brown@usace.army.mil>; Price, Zan (George) <Zan.Price@ncdenr.gov>; marella_buncick@fws.gov
Cc: Wiesner, Paul <paul.wiesner@ncdenr.gov>; Tsomides, Harry <harry.tsomides@ncdenr.gov>; Ginn, Grant
<Grant.Ginn@stantec.com>
Subject: [External] RE: Seniard Creek #100017 Post Contract IRT Site Visit Notes

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless
you verify that the attachment and content are safe. Send all suspicious email as an attachment to
report.spam@nc.gov.

Steve,
I don't have any other comments besides what was already mentioned.
Thanks,
Todd
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-----Original Message-----
From: Haupt, Mac [mailto:mac.haupt@ncdenr.gov]
Sent: Monday, October 02, 2017 3:10 PM
To: Steve Melton <steve@equinoxenvironmental.com>; Tugwell, Todd J CIV USARMY CESAW (US)
<Todd.Tugwell@usace.army.mil>; Leslie, Andrea J <andrea.leslie@ncwildlife.org>; Browning, Kimberly D CIV
USARMY CESAW (US) <Kimberly.D.Browning@usace.army.mil>; Kichefski, Steven L CIV USARMY CESAW
(US) <Steven.L.Kichefski@usace.army.mil>; Brown, David W CIV USARMY CESAW (US)
<David.W.Brown@usace.army.mil>; Price, Zan (George) <Zan.Price@ncdenr.gov>; marella_buncick@fws.gov
Cc: Wiesner, Paul <paul.wiesner@ncdenr.gov>; Tsomides, Harry <harry.tsomides@ncdenr.gov>; Ginn, Grant
<Grant.Ginn@stantec.com>
Subject: [EXTERNAL] RE: Seniard Creek #100017 Post Contract IRT Site Visit Notes

Steve M.,

I reviewed you notes and feel they pretty much captured what we discussed on site. However, I do not feeling that
all the ratios are set after a preliminary site visit.

Typically, the IRT wants to see more information (mit plan) and final approval will happen then.  I realize you need
to budget to make sure the project can move forward.  As I recall, when we discussed the two enhancement reaches,
Whitaker and Redmond, we felt like a ratio of 5:1 would be "at best" more appropriate, which means unless the
work on those reaches gives more functional uplift in the mitigation plan the ratio may be higher.

Thanks,

Mac

From: Steve Melton [mailto:steve@equinoxenvironmental.com]
Sent: Wednesday, September 27, 2017 2:07 PM
To: Tugwell, Todd SAW <Todd.Tugwell@usace.army.mil>; Leslie, Andrea J <andrea.leslie@ncwildlife.org>;
Browning, Kimberly D CIV USARMY CESAW (US) <Kimberly.D.Browning@usace.army.mil>; Kichefski,
Steven L SAW <Steven.L.Kichefski@usace.army.mil>; Brown, David W CIV USARMY CESAW (US)
<David.W.Brown@usace.army.mil>; Haupt, Mac <mac.haupt@ncdenr.gov>; Price, Zan (George)
<Zan.Price@ncdenr.gov>; marella_buncick@fws.gov
Cc: Wiesner, Paul <paul.wiesner@ncdenr.gov>; Tsomides, Harry <harry.tsomides@ncdenr.gov>; Ginn, Grant
<Grant.Ginn@stantec.com>
Subject: Seniard Creek #100017 Post Contract IRT Site Visit Notes

All,

Please see the attached Site Visit Meeting Notes.  The notes include a detailed investigation into portions of Sitton
Creek where there was some disagreement during the site visit on the proposed restoration.  Everyone please review
and give us feedback and make a final decision on Sitton Creek so we can move forward accordingly.

mailto:mac.haupt@ncdenr.gov
mailto:steve@equinoxenvironmental.com


Thank you for your time and attention to this.

Sincerely,

Steve Melton

Vice President

____________________________________

37 Haywood Street, Suite 100

Asheville, NC 28801

Blockedwww.equinoxenvironmental.com <Blockedhttp://www.equinoxenvironmental.com/>

(828) 253-6856 extension 207

Check out our website and blog! Visit us at Blockedwww.equinoxenvironmental.com
<Blockedhttp://www.equinoxenvironmental.com/>
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Stream 
Function

Supported Attributes Status Condition Cause/Association

• Proper Seasonal Flows Appropriate baseflow
Water enters reach through culvert with a 
significant drop

• Channel Forming Flows QCHANNEL >> QBANKFULL
somewhat entrenched due to road embankment 
river-right and high terrace/pasture river left

• Overbank Flooding QOVERANK > Q10 YEAR
Entrenchment limiting frequency of overbank 
flooding

• Hyporheic Flow
DEPTHSUBSTRATE < 0.5 ft 
Limited head potentials

Cobbly; depth to substrate shallow. Low scour 
potential. Low sediment load.

• Groundwater
Stream surface water >4 ft 
below terrace

Entrenchment resulting in drawdown of adjacent 
groundwater.

• Bed Form Diversity
Profile limited given existing 
gradient; short, shallow pools

Confinement of R bank causing some disruption 
to profile. Basically a step-pool system due to 
gradient

• Energy Management
Elevated shear stresses, 
especially during increased 
discharge

Energy dissipation to bed at higher discharge. 
Entrenchment resulting in increased shear stress

• Sediment Continuity
BEHI = MOD  NBS = MOD
low sediment load

Bank scour not prevalent. Steep banks due to 
entrenchment. Good riparian veg. No significant 
aggradation.

• Substrate Quality
D50 = 30 mm, D84 = 100 mm
No excessive fines

Valley position limiting input of fines. Minor 
inputs from steep banks and bank erosion.

• Bed Form Diversity
Few LWD forced pools
No wood complex riffles

Moderate sources of wood present, but large 
diameter wood is limited/absent.

• Energy Management Some LWD present in channel
Existing channel is chute-like, so transport 
through reach is likely high

• Aquatic Habitat low organic storage potential
some LWD and snags are available but transport 
is high

• Temperature and Oxygen 
Regulation

Some shading Narrow buffer, primarily on one side

• Process Organic Matter and 
Nutrients

LWD structure = 1 per 12 BKF
Somewhat limited LWD supply; shear and 
gradient routing organic materials

• Biodiversity
Mid-successional reach
Narrow riparian buffer

Mixed hardwood (alder, wiollow, apple, 
sweetgum) and some invasives (privet)

• Latitudinal Connectivity of 
biotic and abiotic process

Buffer width Left ≈ 5 ft
Buffer width Right ≈ 5 ft

narrow due to entrenched channel and road 
embankment

• Longitudinal Connectivity of 
biotic and abiotic process

U/s forest = 0 ft
D/s forest = 100 ft

narrow buffer, though long and linear, fairly 
continuous through reach; fragmented (road) to 
upstream forest and downstream to fields

• Source and Sink for natural 
populations

Mid-successional vegetation
Buffer development occuring in entrenched 
portion of reach

Landscape 
Connectivity

Status Key:                    Optimal                    Suboptimal                    Marginal                     Poor                      

Seniard Creek Reach 1 (A)
Restoration

Water 
Transport and 

Storage

Sediment 
Transport and 

Storage

Organic 
Material 

Transport and 
Storage

Natural 
Communities



Stream 
Function

Supported Attributes Status Condition Cause/Association

• Proper Seasonal Flows Diminished baseflow
Baseflow appears to reduce downstream due to 
increased fines in bed

• Channel Forming Flows QCHANNEL > QBANKFULL
Entrenchment resulting in excessive storm flow 
disturbances

• Overbank Flooding QOVERANK > Q5 YEAR
Entrenchment limiting frequency of overbank 
flooding

• Hyporheic Flow
DEPTHSUBSTRATE < 0.4 ft 
Limited head potentials

Increased load of fine sediments DS of transport 
reach causing aggradation and lowering 
occurrence of head potentials

• Groundwater
Stream surface water 3 ft below 
terrace

Entrechment resulting in drawdown of adjacent 
ground water

• Bed Form Diversity Limited riffle/pool form
Elevated shear stress and adjacent agriculture 
disrupting riffle/pool formation

• Energy Management
Elevated shear stresses, 
especially during increased 
discharge

Entrechment resulting in elevated shear stress

• Sediment Continuity
BEHI = HIGH  NBS = MOD
Sediment load = moderate

Excessive shear stress and agricultural incursions 
contributing to bank scour

• Substrate Quality
D50 = 17 mm, D84 = 33 mm
Fines >50%

On-site sediment sources increasing input of 
finer sediment

• Bed Form Diversity
Few LWD forced pools; no wood 
riffle complexes

Limited LWD supply; elevated shear stress 
routing organic material

• Energy Management LWD structures = 1 per 30 Bkf
Limited LWD supply; agricultural incursions 
disrupting LWD establishment

• Aquatic Habitat
Occasional leaf packs; marginal 
organic storage potential

Limited LWD or snags to trap and retain organic 
material

• Temperature and Oxygen 
Regulation

Limited shading; elevated 
temperature

Limited mature riparian vegetation, especially 
downstream

• Process Organic Matter and 
Nutrients

Low biomass
Limited to no mature riparian vegetation; 
agricultural incursions

• Biodiversity Low species diversity
Limited to no mature riparian vegetation; 
agricultural incursions

• Latitudinal Connectivity of 
biotic and abiotic process

Buffer width Left ≈ 2 ft
Buffer width Right ≈ 3 ft

Narrow, discontinuous riparian buffer adjacent 
to agricutural land use

• Longitudinal Connectivity of 
biotic and abiotic process

Fragmented connectivity to U/s 
and D/s forest 

Fragmented connection to upstream forested 
land use

• Source and Sink for natural 
populations

early successional/ agricultural 
vegetation; no opportunities for 
successional development

Poor riparian buffer; agricultural impacts

Status Key:                    Optimal                    Suboptimal                    Marginal                     Poor                      

Seniard Creek Reach 1 (B)
Restoration
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Stream 
Function

Supported Attributes Status Condition Cause/Association

• Proper Seasonal Flows Diminished baseflow Presence of excessive fines in bed material

• Channel Forming Flows QCHANNEL >> QBANKFULL 
Entrenchment resulting in elevated storm flow 
disturbances

• Overbank Flooding QOVERANK > Q5 YEAR
Entrenchment severaly limiting frequency of 
overbank flooding

• Hyporheic Flow
DEPTHSUBSTRATE ≈1 ft 
Limited head potentials

Increased load of finer sediments resulting in 
pool filling and low occurrence of head 
potentials

• Groundwater
Water surface approx 3 ft 
below terrace

Entrenchment resulting in drawdown of adjacent 
groundwater

• Bed Form Diversity Limited riffle/pool form
Elevated shear; bank maintenance and animal 
incursions disrupting riffle/pool formation

• Energy Management
Elevated shear stresses, 
especially during increased 
discharge

Entrechment resulting in elevated shear stress

• Sediment Continuity
BEHI = HIGH  NBS = MOD
Sediment load = moderate

Excessive shear stress and agricultural incursions 
contributing to bank scour

• Substrate Quality
D50 = 25 mm, D84 = 75 mm
Fines > 50%

On-site sediment sources increasing input of 
finer sediment

• Bed Form Diversity
No LWD forced pool 
development; no wood riffle 
complexes

No LWD supply; elevated shear stress mobilizing 
and routing organic material

• Energy Management No LWD structures
No LWD supply; elevated shear stress mobilizing 
and routing organic material

• Aquatic Habitat
No leaf packs; little oraginic 
storage potential

No LWD or snags to trap organic debris

• Temperature and Oxygen 
Regulation

No shading
Little/no mature riparian vegetation; mowed 
banks

• Process Organic Matter and 
Nutrients

Low biomass
Little/No mature riparian vegetation; Agriculture 
and maintained landscape

• Biodiversity Low species diversity
Little/No mature riparian vegetation; Agriculture 
and maintained landscape

• Latitudinal Connectivity of 
biotic and abiotic process

Buffer width Left ≈ 0 ft
Buffer width Right ≈ 0 ft

Little to no riparian buffer

• Longitudinal Connectivity of 
biotic and abiotic process

U/s forest = 0 ft
D/s forest = 0 ft

No connection to forested land use

• Source and Sink for natural 
populations

No opportunities for 
population equilibrium

No riaprian buffer; athropogenic and livestock 
impacts

Status Key:                    Optimal                    Suboptimal                    Marginal                     Poor                      

Seniard Creek Reach 2
Restoration
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Stream 
Function

Supported Attributes Status Condition Cause/Association

• Proper Seasonal Flows Diminished baseflow
Baseflow appears to reduce downstream due to 
increased fines in bed

• Channel Forming Flows QCHANNEL >> QBANKFULL
Entrenchment resulting in excessive storm flow 
disturbances

• Overbank Flooding QOVERANK > Q10 YEAR
Entrenchment limiting frequency of overbank 
flooding

• Hyporheic Flow
DEPTHSUBSTRATE < 1 ft 
Limited head potentials

Increased load of fine sediments resulting in 
pool filling and less occurrence of head 
potentials

• Groundwater
Stream surface water 3 ft 
below terrace

Entrechment resulting in drawdown of adjacent 
ground water

• Bed Form Diversity Limited riffle/pool form
Elevated shear stress and adjacent agriculture 
disrupting riffle/pool formation

• Energy Management
Elevated shear stresses, 
especially during increased 
discharge

Entrechment resulting in elevated shear stress

• Sediment Continuity
BEHI = HIGH  NBS = LOW
Sediment load = Mod/High

Excessive shear stress and agricultural 
incursions contributing to bank scour

• Substrate Quality
D50 = 10 mm, D84 = 35 mm
Fines >50%

On-site sediment sources increasing input of 
finer sediment

• Bed Form Diversity
Few LWD forced pools; 
Wood riffle complex = Low

Limited LWD supply; elevated shear stress 
routing organic material

• Energy Management LWD structures = 1 per 20 Bkf
Limited LWD supply; agricultural incursions 
disrupting LWD establishment

• Aquatic Habitat
Occasional leaf packs; 
marginal organic storage 
potential

Limited LWD or snags to trap and retain organic 
material

• Temperature and Oxygen 
Regulation

Limited shading; elevated 
temperature

Limited mature riparian vegetation

• Process Organic Matter and 
Nutrients

Low biomass
Limited mature riparian vegetation; agricultural 
incursions

• Biodiversity Low species diversity
Limited  mature riparian vegetation; agricultural 
incursions

• Latitudinal Connectivity of 
biotic and abiotic process

Buffer width Left ≈ 3 ft
Buffer width Right ≈ 3 ft

Narrow, discontinuous riparian buffer adjacent 
to agricutural land use

• Longitudinal Connectivity of 
biotic and abiotic process

U/s forest = 100 ft
D/s forest = 0 ft

Upstream connection to forested land use

• Source and Sink for natural 
populations

mixed successional and 
agricultural vegetation; few 
opportunities for 
successional development

Poor riparian buffer; agricultural impacts

Status Key:                    Optimal                    Suboptimal                    Marginal                     Poor                      

Sitton Creek Reach 1
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Stream 
Function

Supported Attributes Status Condition Cause/Association

• Proper Seasonal Flows Normal baseflow spring- and precip fed headwaters

• Channel Forming Flows QCHANNEL > QBANKFULL
past ditching; entrenched and actively incising 
channel

• Overbank Flooding QOVERANK > Q10 YEAR
floodplain connectivity limited due to 
entrenchment

• Hyporheic Flow
DEPTHSUBSTRATE < 0.5 ft 
Head potentials exist

Natural channel substrate provide occassional 
occurrence of head potentials

• Groundwater
Stream surface water 3-4 ft 
below terrace

degraded hydrologic connection due to 
entrenchment

• Bed Form Diversity Limited riffle/pool form Elevated shear stress disrupting pool formation

• Energy Management
Elevated shear stresses, 
especially during increased 
discharge

Entrechment resulting in elevated shear stress

• Sediment Continuity
BEHI = HIGH  NBS = MOD
Fines >50%

Excessive shear stress and agricultural 
incursions contributing to bank scour

• Substrate Quality
D50 = <1 mm, D84 = <2 mm
Excessive fines

On-site sediment from scour and headcuts

• Bed Form Diversity
No LWD forced pools 
Wood riffle complex = few

Limited LWD supply

• Energy Management No LWD Structures
Some potential for LWD structure, but absent in 
existing conditions

• Aquatic Habitat
Occasional leaf packs;
organic storage potential

Entrenchment and bank angles preclude 
efficient carbon storage

• Temperature and Oxygen 
Regulation

Full shading except for short 
portion of reach; adequate 
temperature

Mature vegetation present

• Process Organic Matter and 
Nutrients

High biomass Mature vegetation present

• Biodiversity
Relatively low species 
diversity 

Mature riparian vegetation in overstory; 
riparian vegetation limited due to loss of 
hydrology

• Latitudinal Connectivity of 
biotic and abiotic process

Buffer width Left ≈ 10 ft
Buffer width Right ≈ 10 ft

Connected to some forested land use, though 
generally low latitudinal connectivity

• Longitudinal Connectivity of 
biotic and abiotic process

U/s forest = abundant
D/s forest = 50 ft

Connected to abundant forested landcover 
upstream; existing bridge D/S

• Source and Sink for natural 
populations

Mixed successional 
community

Current two-track/bridge inhibits community 
development

Status Key:                    Optimal                    Suboptimal                    Marginal                     Poor                      

Lee Branch Reach 1
Restoration

Water 
Transport and 

Storage

Sediment 
Transport and 

Storage

Organic 
Material 

Transport and 
Storage

Natural 
Communities

Landscape 
Connectivity



Stream 
Function

Supported Attributes Status Condition Cause/Association

• Proper Seasonal Flows Normal baseflow Spring-fed headwaters

• Channel Forming Flows QCHANNEL ≈ QBANKFULL small channel upstream of existing pond

• Overbank Flooding QOVERANK > Q2 YEAR slight entrenchment

• Hyporheic Flow
DEPTHSUBSTRATE < 0.5 ft 
Head potentials exist

Natural channel substrate provide occassional 
occurrence of head potentials

• Groundwater
Stream surface water 1 ft 
below terrace

functional floodplain connectivity

• Bed Form Diversity
small pocket pools, some 
associated with LWD

LWD present but not fully utilized

• Energy Management Normal levels of shear stress
Good energy dissipation via bed, banks, and 
floodplain access

• Sediment Continuity
BEHI = Low  NBS = Very Low
Fines < 30%

Low sediment supply matched to headwater 
system

• Substrate Quality No excessive fines No elevated sediment sources from watershed

• Bed Form Diversity
Some LWD forced pools 
(1 per 10 Bkf)
Wood riffle complex = few

LWD supply available and productive

• Energy Management LWD Struct: 1 per 10 Bkf LWD supply available and productive

• Aquatic Habitat
Frequent leaf packs;
good organic storage 
potential

LWD supply available and productive

• Temperature and Oxygen 
Regulation

Full shading; adequate 
temperature

Mature riparian and overstory vegetation

• Process Organic Matter and 
Nutrients

High biomass Mature riparian and overstory vegetation

• Biodiversity High native species diversity Mature riparian and overstory vegetation

• Latitudinal Connectivity of 
biotic and abiotic process

Buffer width Left ≈ 150 ft
Buffer width Right ≈ 75 ft

Connected to forested land use, though some 
adjacency to maintained pasture

• Longitudinal Connectivity of 
biotic and abiotic process

U/s forest = abundant
D/s forest = 75 ft

Connected to abundant forested landcover 
upstream

• Source and Sink for natural 
populations

Mid-late successional 
community

Mature riparian and overstory vegetation

Status Key:                    Optimal                    Suboptimal                    Marginal                     Poor                      

David Branch Reach 1 (A)
Preservation
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Stream 
Function

Supported Attributes Status Condition Cause/Association

• Proper Seasonal Flows Altered hydrology Pond U/s 

• Channel Forming Flows QCHANNEL ≠ QBANKFULL Pond  U/s attenuating discharge

• Overbank Flooding QOVERANK > Q5 YEAR somewhat entrenched; pond outfall failing

• Hyporheic Flow
DEPTHSUBSTRATE < 0.5 ft 
Head potentials exist

Natural channel substrate provide occassional 
occurrence of head potentials

• Groundwater
Stream surface water 2 ft 
below terrace

marginal floodplain connectivity

• Bed Form Diversity
poor pool development with 
very wide spacing

some LWD present but significantly under 
utilized

• Energy Management
Elevated shear stresses, 
especially during increased 
discharge

Somewhat entrenched 

• Sediment Continuity
BEHI = MOD  NBS = VLOW
Fines < 20%

some aggradation downstream of pond, some 
bed and bank instability

• Substrate Quality some excessive fines

• Bed Form Diversity
Lack of complexity and 
increase in fines limiting 
diversity

some LWD supply available esp. on river left; 
somewhat entrenched

• Energy Management LWD Struct: 1 per 15 Bkf some LWD supply available

• Aquatic Habitat
incision and aggradation  
limiting factors

some LWD supply available

• Temperature and Oxygen 
Regulation

Partial shading; some 
temperature regulation

Some mature riparian and overstory vegetation

• Process Organic Matter and 
Nutrients

Moderate biomass Some mature riparian and overstory vegetation

• Biodiversity
Moderate native species 
diversity

Some mature riparian and overstory vegetation, 
mostly rhododendron

• Latitudinal Connectivity of 
biotic and abiotic process

Buffer width Left ≈ 10 ft
Buffer width Right ≈ 5 ft

fragmented habitats on either side of 
watercourse

• Longitudinal Connectivity of 
biotic and abiotic process

U/s forest = abundant
D/s forest ends at 
road/culvert

impounded pond upstream and culvert 
downstream

• Source and Sink for natural 
populations

Mid-late successional 
community

Status Key:                    Optimal                    Suboptimal                    Marginal                     Poor                      

David Branch Reach 1 (B)
Restoration
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Stream 
Function

Supported Attributes Status Condition Cause/Association

• Proper Seasonal Flows Altered hydrology Pond U/s

• Channel Forming Flows QCHANNEL ≠ QBANKFULL Pond  U/s  attenuating discharge

• Overbank Flooding QOVERANK > Q5 YEAR entrenchment limiting hyrologic connectivity

• Hyporheic Flow
DEPTHSUBSTRATE < 0.5 ft 
Head potentials exist

Natural channel substrate provide occassional 
occurrence of head potentials

• Groundwater
Stream surface water >2 ft 
below terrace

entrenchment impairing functional floodplain 
connectivity

• Bed Form Diversity Pools largely absent Lack of LWD inhibiting bedform complexity

• Energy Management Elevated shear stress Lack of channel form

• Sediment Continuity
BEHI = HIGH  NBS = MOD
Fines > 50%

culvert under road inhibiting sediment transport 
processes

• Substrate Quality
D50 = __ mm, D84 = __ mm
excessive fines

excessive fines due to US conditions, 
entrenchment

• Bed Form Diversity
Lack of complexity and 
increase in fines

Entrenchment; low availablibility of LWD

• Energy Management LWD Struct: 1 per 20 Bkf
upstream culvert limiting longitudinal 
connectivity

• Aquatic Habitat
incision and aggradation  
limiting factors

low availablibility of LWD

• Temperature and Oxygen 
Regulation

Poor shading and diminished 
riparian corridor

Entrenchment and mowing resulting in degraded 
riparian zones

• Process Organic Matter and 
Nutrients

Low biomass
Entrenchment and mowing resulting in degraded 
riparian zones

• Biodiversity Low native species diversity
Entrenchment and mowing resulting in degraded 
riparian zones

• Latitudinal Connectivity of 
biotic and abiotic process

Buffer width Left ≈ 2 ft
Buffer width Right ≈ 0 ft

degraded buffer

• Longitudinal Connectivity of 
biotic and abiotic process

U/s forest = 0 ft
D/s forest = 0 ft

culvert limiting connectivity

• Source and Sink for natural 
populations

Early/Mid-successional 
community

impaired riparian conditions

Status Key:                    Optimal                    Suboptimal                    Marginal                     Poor                      

David Branch Reach 1 (C)
Restoration
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Stream 
Function

Supported Attributes Status Condition Cause/Association

• Proper Seasonal Flows Normal baseflow Spring-fed headwaters

• Channel Forming Flows QCHANNEL ≈ QBANKFULL presence of bankfull features evident

• Overbank Flooding QOVERANK ≈ Q2 YEAR fully functional flooplain

• Hyporheic Flow
DEPTHSUBSTRATE < 0.5 ft 
Head potentials exist

some valley confinement resulting in presence 
of ample fines

• Groundwater
Stream surface water 0-2 ft 
below terrace

good flooplian connectivity upstream; depth 
to terrace increases downstream

• Bed Form Diversity
> 10% pools; 
Pool spacing ≈ 8•BKF

good beform complexity with pool/riffle 
development

• Energy Management Appropriate shear stress
functional roughness froml bedform diversity 
and functional riprian zone

• Sediment Continuity
BEHI = Low  NBS = Low
moderate sediment load

some fines likely due to valley position

• Substrate Quality
some excessive fines in low 
transport portions of reach

On-site sediment sources increasing input of 
finer sediment

• Bed Form Diversity
Presence of LWD forced 
pools and wood complex 
riffles

Adequate supply supply of LWD, esp upstream

• Energy Management
some LWD and good bed 
form complexity for 
bed/bank dissipation

LWD present though not fully utilized.

• Aquatic Habitat
good potential but limited by 
some aggradation of fines

good channel/flooplain structure limited by on 
site sediment sources

• Temperature and Oxygen 
Regulation

excellent shading
robust riparian zone in most locations; some 
non-native species present

• Process Organic Matter and 
Nutrients

functional processes 
occurring

robust riparian zone in most locations; some 
non-native species present

• Biodiversity
mid successional 
development with signs of 
past disturbances

robust riparian zone in most locations; some 
non-native species present

• Latitudinal Connectivity of 
biotic and abiotic process

Buffer width Left < 20 ft;
Buffer width Right > 50 ft

Buffer somewhat disturbed with 
discontinuous cover, esp in DS portion of 
reach

• Longitudinal Connectivity of 
biotic and abiotic process

U/s forest > 500 ft;
D/s forest = 0 ft

Culvert downstream; good connection to  
forested land use upstream

• Source and Sink for natural 
populations

Mid successional vegetation 
robust riparian zone in most locations; some 
non-native species present

Status Key:                    Optimal                    Suboptimal                    Marginal                     Poor                      

Whitaker Branch Reach 1
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Stream 
Function

Supported Attributes Status Condition Cause/Association

• Proper Seasonal Flows Normal baseflow
Spring-and pond-fed headwaters; good 
hydrologic connectivity

• Channel Forming Flows QCHANNEL ≈ QBANKFULL presence of bankfull features evident

• Overbank Flooding QOVERANK ≈ Q2 YEAR fully functional flooplain

• Hyporheic Flow
DEPTHSUBSTRATE < 0.25 ft 
Head potentials exist

Natural channel substrate provides sigtnificant 
opportunity for head potentials

• Groundwater
Stream surface water 1 ft 
below terrace

functional floodplain connectivity

• Bed Form Diversity
> 15% pools; 
Pool spacing ≈ 8•BKF

good beform complexity with pool/riffle 
development

• Energy Management Appropriate shear stress
functional roughness froml bedform diversity 
and robust riprian zone

• Sediment Continuity
BEHI = Low  NBS = Low
moderate sediment load

upstream pond somewhat limiting longitudinal 
transport processes

• Substrate Quality
Few excessive fines or 
aggraded areas

functional sediment transport through most of 
reach

• Bed Form Diversity
Presence of LWD forced 
pools and wood complex 
riffles

LWD present but not fully utilized

• Energy Management
some LWD and good 
bedform complexity for 
bed/bank dissipation

ample floodplain access

• Aquatic Habitat
good potential but limited by 
minor lack of functional 
wood

lack of leaf packs to to lack of in-channel LWD

• Temperature and Oxygen 
Regulation

Full shading; adequate 
temperature

Mid successional canopy and functional 
riparian zone

• Process Organic Matter and 
Nutrients

Moderate biomass
Could benefit from additional wood and 
carbon storage

• Biodiversity High native species diversity
some canopy patchiness and some non-native 
species present

• Latitudinal Connectivity of 
biotic and abiotic process

Buffer width Left > 150 ft
Buffer width Right ≈ 50 ft

adjacent road and two-track

• Longitudinal Connectivity of 
biotic and abiotic process

U/s forest = abundant
D/s terminates at culvert

Logitudinal connectivity inhibited by presence 
of pond upstream

• Source and Sink for natural 
populations

Mid-late successional 
community

Downstream culvert precludes full finctionality

Status Key:                    Optimal                    Suboptimal                    Marginal                     Poor                      

Redmond Branch Reach 1
Enhancement 2
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Project:
Project No.:

Client:
Contract No.:

County/State:

Hydro‐Physio Province:

WBKF :
ABKF :

dMEAN :
QBKF :

WBED :
dMAX :

WBKF : (Not Used in Calculations)
dMAX : (Not Used in Calculations)

(mi2) (ft) (ft2) (ft) (ft) (ft) (ft) (ft) (ft)
Seniard Creek ‐ R1A 1.29 19.1 22.0 1.3 13.5 1.6 95 38 38
Seniard Creek ‐ R1B 1.34 19.3 22.5 1.3 13.7 1.6 97 39 39
Seniard Creek ‐ R2 2.46 24.2 33.7 1.5 18.0 1.9 121 48 48
Sitton Creek ‐ R1 0.99 17.3 18.4 1.2 11.9 1.5 86 35 35

Lee Branch 0.02 4.1 1.4 0.4 2.1 0.5 20 8 8
David Branch ‐ R1A 0.01 3.2 0.9 0.3 1.5 0.4 16 6 6
David Branch ‐ R1B 0.01 3.2 0.9 0.3 1.5 0.4 16 6 6
David Branch ‐ R1C 0.04 5.3 2.2 0.5 2.8 0.6 26 11 11
Whitaker Branch 0.04 5.3 2.2 0.5 2.8 0.6 26 11 11

Redmond Branch 1A 0.07 6.5 3.2 0.6 3.6 0.7 33 13 13
Redmond Branch 1B 0.11 7.7 4.3 0.6 4.4 0.8 38 15 15

Design Status

Regional Curve Equations

Coefficient
14.53496

Reach

1.0 Conceptual Design
Estimated Channel Values from Regional Curves

Seniard Creek Mitigation Project
172621103
EW Solutions, LLC
‐
Henderson, NC

Complete

17.36
Coefficient Exponent

0.3693

1.64794

0.39

0.27

Exponent

1.1771
55.425

12
1.5

0.45
0.27

18.559 0.6616

NC Mountains

Estimated Dimensions from Regional Curves
Drain. 
Area

WBKF ABKF dMEAN WBED dMAX
Pool 

Spacing
Rc

Tangent 
Length

Approximate Equations

0.2697
0.7874

V:\1726\active\172621103\Design\2019‐10‐11 SENR Channel Design (ver2017‐02).xlsm 10/11/2019



Project:
Project No.:

Client:
Contract No.:

County/State:

Begin End Begin End
Seniard Creek ‐ R1A 100+00 104+13 100+00 103+96
Seniard Creek ‐ R1B 104+13 116+76 103+96 116+70
Seniard Creek ‐ R2 116+76 122+97 116+70 118+51
Sitton Creek ‐ R1 200+00 210+79 200+55 212+91

Lee Branch 300+00 301+44 300+00 302+26
David Branch ‐ R1A 400+00 401+35 400+00 401+32
David Branch ‐ R1B 400+00 400+95 401+32 404+28
David Branch ‐ R1C 500+00 504+26 404+28 407+39
Whitaker Branch 500+00 504+26 500+00 504+26

Redmond Branch 1A 600+00 610+66 600+00 610+66
Redmond Branch 1B 610+66 611+60 610+66 611+52

Henderson, NC

172621103
EW Solutions, LLC
‐

1.1 Reach Locations

Seniard Creek Mitigation Project

DescriptionReach

Full restoration to Sitton confluence
Downstream of confluence to project end
Top of site to confluence with Seniard

Enhancement of left bank, tie at right bench

Existing Thalweg 
Stationing

Proposed Design 
Stationing

Headwater channel
Headwater channel until pond
Headwater channel to road
HWC to Sitton

Enhancement
CMP outfall to Sitton
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Project:
Project No.:

Client:
Contract No.:

County/State:

Bankfull 2-yr 5-yr 10-yr 50-yr 100-yr

(mi2) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

Seniard Creek - R1A 1.29 68 161 288 395 708 874
Seniard Creek - R1B 1.34 70 166 295 405 725 895
Seniard Creek - R2 2.46 113 254 445 606 1066 1308
Sitton Creek - R1 0.99 55 134 240 332 598 740

Lee Branch 0.02 3 9 17 25 50 65
David Branch - R1A 0.01 1 5 11 16 32 42
David Branch - R1B 0.01 1 5 11 16 32 42
David Branch - R1C 0.04 4 14 27 40 78 100

Whitaker Branch 0.04 4 14 27 40 78 100
Redmond Branch 1A 0.07 7 21 40 57 111 141
Redmond Branch 1B 0.11 10 29 54 77 148 188

Discharge Method Used: USGS Regional Regression

Hydro-Physio Province: NC Mountains

Regional Regression Equations Bankfull Regional Equation
Hydrologic Contour: 7.00 Event Coef Exp Event Coef Exp
Watershed Length: N/A 2-yr 135 0.702 Bankfull 55.425 0.7874
Watershed Width: N/A 5-yr 242 0.677

Percent Forest: N/A 10-yr 334 0.662
25-yr 476 0.645
50-yr 602 0.635

100-yr 745 0.625
200-yr 908 0.616
500-yr 1160 0.605

Estimated Discharges

2.1 Discharge Calculation Input

NCDOT Rural Equations

2.0 Discharge Calculations

-
Henderson, NC

Seniard Creek Mitigation Project
172621103

Draft

EW Solutions, LLC

Drainage 
Area    Reach

Design Status
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Project:
Project No.:

Client:
Contract No.:

County/State:

Design Equations Regional Regression Equations
Coef Exp Coef Exp

Design Line 1 : 15.0 0.37 Regional Curve : 17.4 0.37 (NC Mountains)
Design Line 2 : 11.0 0.20 Watershed Curve : 13.0 0.38

Design Equations Regional Regression Equations
Coef Exp Coef Exp

Design Line 1 : 14.0 0.70 Regional Curve : 18.6 0.66 (NC Mountains)
Design Line 2 : 6.5 0.30 Watershed Curve : 12.5 0.70

Seniard Creek Mitigation Project
172621103
EW Solutions, LLC
-
Henderson, NC

Design Status
Draft

3.0 Hydraulic Geometry
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Power (Design Line 1)
Power (Design Line 2)



Project: Seniard Creek Mitigation Project
Project No.: 1.73E+08

Client: EW Solutions, LLC
Contract No.: -

County/State: Henderson, NC

Design Equations Regional Regression Equations
Coef Exp Coef Exp

Design Line 1 : 10.5 0.47 Regional Curve : 12.0 0.45 (NC Mountains)
Design Line 2 : 3.0 0.00 Watershed Curve : 8.0 0.47

Design Equations Regional Regression Equations
Coef Exp Coef Exp

Design Line  : 1.3 0.24 Regional Curve : 1.5 0.27 (NC Mountains)
Watershed Curve : 1.4 0.24

3.1 Hydraulic Geometry
Design Status

Draft
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Bed Width Design

On-site
Upstream of Site
Fletcher
Bent Creek
US-19
Regional
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Power (Regional Curve)
Power (Watershed Curve)
Power (Design Line 1)
Power (Design Line 2)
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Drainage Area

Max Depth

On-site
Upstream of Site
Fletcher
Bent Creek
US-19
Regional
Cold Springs
Tom's Creek
Dotson
Watershed Curve
Design Line 2
Power (Regional Curve)
Power (Watershed Curve)
Power (Design Line)
Linear (Design Line 2)



Project: Seniard Creek Mitigation Project
Project No.:

Client: EW Solutions, LLC
Contract No.: -

County/State: Henderson, NC

Bed Material Nature
Depth of Bed Probe (ft) 0.05 0.05 0.05

Matrix Bonding Mod Mod Mod
Parent Material Exposure No No No

Well Graded Mod Mod Mod
Depositional Patterns

Point Bars Mod Mod Mod
Mid-channel Bars Min Min Min
Side-channel Bars Mod Mod Mod

Diagonal Bars None None None
Bar Length/WBED 2 2 2

Dune Presentation of Bars None None None
Channel Branching None None None

Tributary Deltas N/A N/A N/A
Dune Length/Height (ft) N/A N/A N/A

Ripple Length/Height  (ft) N/A N/A N/A
Sediment Measurements

Pebble Count % Sand 13% 31% 19%
(Riffle) D50 30 48 14.4 30.3

D84 85 110 41 71.6
D95 120 120 67 90

Pebble Count % Sand 13% 31% 19%
(Reach) D50 48 14.4 30.3

D84 110 41 71.6
D95 120 67 90

Bar Sample % Sand % 13% 31% 19%
D50 20 48 14.4 30.3
D84 70 110 41 71.6
D95 110 120 67 90

DMAX 130 127 89 95

Bed Sample % Sand 13% 31% 19%
D50 13 20 20 40 48 14.4 30.3
D84 35 45 45 90 110 41 71.6
D95 60 80 80 150 120 67 90

Sediment Regime
Sediment Load Mod Mod Mod

Sediment Mobility Mod Low Mod Low Mod Low

Design Status

Seniard - 
prelim

Sitton 
Offsite - 
prelim

Reach

172621103

4.0 Sediment Regime

Draft

Sitton 
Onsite - 
prelim

Sitton 
Offsite - 
Photo 

Estimate

Seniard 
Subsurface 

Borrow

Sitton 
Subsurface 
Borrow 1

Sitton 
Subsurface 
Borrow 2
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Project: Seniard Creek Mitigation Project
Project No.:

Client: EW Solutions, LLC

Contract No.: -
County/State: Henderson, NC

Design Section
Coef Exp WBKF 16.9 12.6 14.5 0.0 15.3

WBED 10.50 0.47 90% 121% 105% #DIV/0!
dMAX 1.30 0.24 WBED 11.6 7.7 9.9 10.1

Bank Slope 2.5 (H:1) 87% 131% 103%
Thalweg Ratio 0.3 WTHL 3.5 2.3 2.5 3.0

Toe Depth Ratio 0.8 87% 131% 122%
Bench Width Ratio 0.7 dMAX 1.5 1.4 1.3 0.0 1.3

Bench Slope 10 (H:1) 87% 93% 98% #DIV/0!
Drainage Area 0.93 (sq. mi.) dTOE 1.2 1.1 1.1 1.0

87% 93% 97%
ABKF 17.7 11.9 14.4 14.7

83% 123% 102% #VALUE!
dMEAN 1.05 0.94 0.99 0.96

92% 102% 97% #VALUE!
P 17.4 13.1 15.0 15.7

90% 119% 105% #VALUE!
Hydr. R 1.02 0.90 0.96 0.94

92% 104% 98% #VALUE!
W/d Ratio 16.1 13.5 14.6 15.9

98% 118% 108% #VALUE!

5.0 Design Section 1

Regional 
Curve

Ref/ 
Wtrshed

Quick 
Section

Detailed 
Section

Design 
Section

Section Comparisons

Design Status
Draft

Sitton pit traps section
Point of Comparison

172621103

2.0

7.0

12.0

17.0

35.0 40.0 45.0 50.0 55.0 60.0 65.0

Regional Curve Reference/Watershed Quick Section Detailed Section Design Section
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Project: Seniard Creek Mitigation Project
Project No.: 1.73E+08

Client: EW Solutions, LLC
Contract No.: -
County/State: Henderson, NC

Design Section

Coef Exp WBKF 5.3 3.8 0.0 0.0 7.8
WBED 3.00 0.00 148% 204% #DIV/0! #DIV/0!
dMAX 0.50 0.00 WBED 2.8 1.9 0.0 3.0

Bank Slope 6.0 (H:1) 106% 162% #DIV/0!
Thalweg Ratio 0.3 WTHL 0.8 0.6 0.0 0.9

Toe Depth Ratio 0.8 106% 162% #DIV/0!
Bench Width Ratio 0.5 dMAX 0.6 0.5 0.0 0.0 0.5

Bench Slope 8 (H:1) 79% 99% #DIV/0! #DIV/0!
Drainage Area 0.04 (sq. mi.) dTOE 0.5 0.4 0.0 0.4

79% 99% #DIV/0!
ABKF 2.2 1.3 0.0 2.4

107% 183% #DIV/0! #VALUE!
dMEAN 0.42 0.34 #DIV/0! 0.30

72% 90% #DIV/0! #VALUE!
P 5.5 4.0 0.0 7.9

143% 197% #DIV/0! #VALUE!
Hydr. R 0.40 0.32 #DIV/0! 0.30

75% 93% #DIV/0! #VALUE!
W/d Ratio 12.7 11.4 #DIV/0! 25.8

204% 227% #DIV/0! #VALUE!

Design Status

Regional 
Curve

Ref/ 
Wtrshed

Quick 
Section

Detailed 
Section

Design 
Section

Section Comparisons

5.1 Design Section 2

Draft

Point of Comparison

0%

2.0

7.0

12.0

17.0

35.0 40.0 45.0 50.0 55.0 60.0 65.0

Regional Curve Reference/Watershed Quick Section Detailed Section Design Section
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Project: Seniard Creek Mitigation Project
Project No.:

Client: EW Solutions, LLC
Contract No.: -
County/State: Henderson, NC

WBKF WBED WTHAL WBENCH dMAX dTOE
(mi2) (H:1)

Seniard Creek - R1A 1.29 1 17.4 11.8 3.6 12 1.38 1.11 2.5
Seniard Creek - R1B 1.34 1 17.6 12.0 3.6 12 1.39 1.12 2.5
Seniard Creek - R2 2.46 1 22.5 16.0 4.8 16 1.61 1.29 2.5
Sitton Creek - R1 0.99 1 15.6 10.5 3.1 11 1.30 1.04 2.5

Lee Branch 0.02 2 7.8 3.0 0.9 4 0.50 0.40 6
David Branch - R1A 0.01 2 7.8 3.0 0.9 4 0.50 0.40 6
David Branch - R1B 0.01 2 7.8 3.0 0.9 4 0.50 0.40 6
David Branch - R1C 0.04 2 7.8 3.0 0.9 4 0.50 0.40 6
Whitaker Branch 0.04 2 7.8 3.0 0.9 4 0.50 0.40 6

Redmond Branch 1A 0.07 2 7.8 3.0 0.9 4 0.50 0.40 6
Redmond Branch 1B 0.11 1 6.8 3.7 1.1 5 0.77 0.61 2.5

Seniard Creek - R1A 1.1 10.4 8.7 1.5 2.07
Seniard Creek - R1B 1.1 10.6 8.8 1.5 2.09
Seniard Creek - R2 1.1 13.5 11.2 1.5 2.42
Sitton Creek - R1 1.1 9.4 7.8 1.5 1.95

Lee Branch 1.1 4.7 3.9 1.5 0.75
David Branch - R1A 1.1 4.7 3.9 1.5 0.75
David Branch - R1B 1.1 4.7 3.9 1.5 0.75
David Branch - R1C 1.1 4.7 3.9 1.5 0.75
Whitaker Branch 1.1 4.7 3.9 1.5 0.75

Redmond Branch 1A 1.1 4.7 3.9 1.5 0.75
Redmond Branch 1B 1.1 4.1 3.4 1.5 1.15

172621103

Reach
Pool Dimensions

Width 
Ratio

WIN WOUT
dPOOL/dMAX 

Ratio
dPOOL

Bank 
Slope

Draft
Design Status

6.0 Typical Section Dimensions

Drainage 
Area    

Design 
Section

Reach
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Project: Seniard Creek Mitigation Project
Project No.: 1.73E+08

Client: EW Solutions, LLC
Contract No.: -
County/State: Henderson, NC

Seniard Creek - R1A Bc 18.3 17.8 1.03 1.05 16.5 1.4
Seniard Creek - R1B Bc 18.7 18.1 1.04 1.06 16.6 1.4
Seniard Creek - R2 Bc 28.2 23.0 1.23 1.26 17.9 1.1
Sitton Creek - R1 Bc 15.3 16.1 0.95 0.98 16.0 2.0

Lee Branch B 2.4 7.9 0.30 0.30 25.8 1.5
David Branch - R1A B 2.4 7.9 0.30 0.30 25.8 1.9
David Branch - R1B B 2.4 7.9 0.30 0.30 25.8 1.9
David Branch - R1C B 2.4 7.9 0.30 0.30 25.8 1.9
Whitaker Branch B 2.4 7.9 0.30 0.30 25.8 1.5

Redmond Branch 1A B 2.4 7.9 0.30 0.30 25.8 2.6
Redmond Branch 1B B 3.6 7.0 0.51 0.53 12.8 2.9

Pool Spacing/WAVG Pool Spacing Belt Width
min target max min target max min target max

Seniard Creek - R1A 4.2 5.6 7.0 61.3 81.8 102.2 21.9 29.2 36.5
Seniard Creek - R1B 4.2 5.6 7.0 62.3 83.1 103.9 22.3 29.7 37.1
Seniard Creek - R2 4.2 5.6 7.0 80.9 107.8 134.8 28.9 38.5 48.1
Sitton Creek - R1 4.2 5.6 7.0 54.8 73.0 91.3 19.6 26.1 32.6

Lee Branch 4.2 5.6 7.0 22.7 30.2 37.8 8.1 10.8 13.5
David Branch - R1A 4.2 5.6 7.0 22.7 30.2 37.8 8.1 10.8 13.5
David Branch - R1B 4.2 5.6 7.0 22.7 30.2 37.8 8.1 10.8 13.5
David Branch - R1C 4.2 5.6 7.0 22.7 30.2 37.8 8.1 10.8 13.5
Whitaker Branch 4.2 5.6 7.0 22.7 30.2 37.8 8.1 10.8 13.5

Redmond Branch 1A 4.2 5.6 7.0 22.7 30.2 37.8 8.1 10.8 13.5
Redmond Branch 1B 4.2 5.6 7.0 22.1 29.4 36.8 7.9 10.5 13.1

6.1 Hydraulic Dimensions

Entrench 
Ratio

Stream 
Type

ABKF PWET RHYD

Draft

Reach dMEAN W/D Ratio

Design Status

Reach

6.2 Morphologic Dimensions
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Project: Seniard Creek Mitigation Project
Project No.: 172621103

Client: EW Solutions, LLC
Contract No.: -
County/State: Henderson, NC

DMAX S D50 S
(mm) (ft/ft) (mm) (ft/ft)

Seniard Creek - R1A 1.03 0.050 1.65 150 0.0396 0.056 1.65 45 0.0133
Seniard Creek - R1B 1.04 0.050 1.65 150 0.0392 0.056 1.65 45 0.0132
Seniard Creek - R2 1.23 0.050 1.65 150 0.0331 0.056 1.65 45 0.0111
Sitton Creek - R1 0.95 0.025 1.65 200 0.0284 0.056 1.65 30 0.0095

Lee Branch 0.30 0.025 1.65 200 0.0905 0.056 1.65 30 0.0304
David Branch - R1A 0.30 0.025 1.65 200 0.0905 0.056 1.65 30 0.0304
David Branch - R1B 0.30 0.025 1.65 200 0.0905 0.056 1.65 30 0.0304
David Branch - R1C 0.30 0.025 1.65 200 0.0905 0.056 1.65 30 0.0304

Whitaker Branch 0.30 0.025 1.65 200 0.0905 0.056 1.65 30 0.0304
Redmond Branch 1A 0.30 0.025 1.65 200 0.0905 0.056 1.65 30 0.0304
Redmond Branch 1B 0.51 0.025 1.65 200 0.0531 0.056 1.65 30 0.0178

Min Max
Seniard Creek - R1A Moderate 90% 110% 0.0120 to 0.0146
Seniard Creek - R1B Moderate 90% 110% 0.0118 to 0.0145
Seniard Creek - R2 Moderate 90% 110% 0.0100 to 0.0122
Sitton Creek - R1 Moderate 90% 110% 0.0086 to 0.0105

Lee Branch Low 80% 100% 0.0243 to 0.0304
David Branch - R1A Low 80% 100% 0.0243 to 0.0304
David Branch - R1B Low 80% 100% 0.0243 to 0.0304
David Branch - R1C Low 80% 100% 0.0243 to 0.0304

Whitaker Branch Low 80% 100% 0.0243 to 0.0304
Redmond Branch 1A Low 80% 100% 0.0243 to 0.0304
Redmond Branch 1B Moderate 90% 110% 0.0161 to 0.0196

Reach

Reach

Draft

Calculation Method
Percent Calculated 

Slope

Hydraulic 
Radius (ft)

Largest Particle Calculations

τ*

Design Status

ϒS

Representative Particle Calculations

τ* ϒS

Representative Particle

7.0 Competence Calculations

Design  Slope Range             
(ft/ft)

Sediment 
Load

Representative Particle
Representative Particle
Representative Particle
Representative Particle
Representative Particle
Representative Particle
Representative Particle
Representative Particle
Representative Particle

Representative Particle
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Reach River Sta Profile Q Total Min Ch El W.S. Elev E.G. Elev
Froude # 

Chl Vel Chnl
Shear 
Chan

Power 
Chan

Power 
Total

(cfs) (ft) (ft) (ft)  (ft/s) (lb/sq ft) (lb/ft s) (lb/ft s)
US 9 Bankfull 68 2259.38 2261.6 2262.02 0.84 5.25 1.88 9.86 9.86
US 9 2-yr 161 2259.38 2262.31 2263.21 1.01 7.6 3.54 26.87 26.87
US 9 5-yr 288 2259.38 2263.29 2264.43 0.95 8.55 4.04 34.54 34.54
US 9 10-yr 395 2259.38 2263.84 2265.26 1 9.58 4.9 46.91 46.91
US 9 50-yr 708 2259.38 2265.29 2267.17 1 10.99 5.95 65.35 65.35
US 9 100-yr 874 2259.38 2265.92 2268 1 11.57 6.41 74.15 74.15

US 8 Bankfull 68 2257.02 2258.61 2259.03 0.92 5.19 1.98 10.28 10.28
US 8 2-yr 161 2257.02 2259.5 2260.11 0.84 6.3 2.46 15.49 15.49
US 8 5-yr 288 2257.02 2260.06 2261.17 1.01 8.45 4.13 34.91 34.91
US 8 10-yr 395 2257.02 2260.78 2261.92 0.94 8.6 4.03 34.67 34.67
US 8 50-yr 708 2257.02 2261.99 2263.61 1 10.22 5.31 54.3 54.3
US 8 100-yr 874 2257.02 2262.6 2264.3 1.01 10.44 5.45 56.92 55.74

US 7 Bankfull 68 2248.5 2250.1 2250.5 0.83 5.07 1.78 9 9
US 7 2-yr 161 2248.5 2250.8 2251.61 1.01 7.22 3.25 23.45 23.45
US 7 5-yr 288 2248.5 2251.91 2252.72 0.84 7.21 2.9 20.9 20.9
US 7 10-yr 395 2248.5 2252.15 2253.39 1.01 8.92 4.35 38.78 38.78
US 7 50-yr 708 2248.5 2253.46 2255.01 1 9.96 5.02 50.03 47.03
US 7 100-yr 874 2248.5 2254.62 2255.41 0.66 7.53 2.61 19.64 6.84

US 6 Bankfull 68 2240.65 2242.51 2242.86 0.72 4.73 1.49 7.03 7.03
US 6 2-yr 161 2240.65 2243.64 2244.02 0.65 5.16 1.57 8.09 3.47
US 6 5-yr 288 2240.65 2244 2244.72 0.87 7.31 3.03 22.18 9.87
US 6 10-yr 395 2240.65 2244.67 2245.18 0.71 6.57 2.3 15.13 3.96
US 6 50-yr 708 2240.65 2245.19 2245.77 0.74 7.44 2.79 20.73 5.97
US 6 100-yr 874 2240.65 2245.35 2246.01 0.77 7.97 3.15 25.09 7.8

US 5 Bankfull 68 2232.33 2234.49 2234.79 0.7 4.52 1.37 6.21 4.69
US 5 2-yr 161 2232.33 2234.99 2235.68 0.91 6.73 2.78 18.73 14.88
US 5 5-yr 288 2232.33 2235.7 2236 0.59 4.97 1.39 6.89 1.77
US 5 10-yr 395 2232.33 2235.85 2236.19 0.62 5.37 1.6 8.61 2.44
US 5 50-yr 708 2232.33 2236.2 2236.61 0.69 6.17 2.05 12.67 3.83
US 5 100-yr 874 2232.33 2236.34 2236.79 0.7 6.33 2.14 13.57 4.36

US 4.4 Bankfull 68 2229.26 2230.82 2231.25 1.01 5.26 0.86 4.5 4.5
US 4.4 2-yr 161 2229.26 2231.57 2231.88 0.72 4.96 0.63 3.12 0.84
US 4.4 5-yr 288 2229.26 2231.86 2232.28 0.82 6.22 0.93 5.8 1.78
US 4.4 10-yr 395 2229.26 2232.1 2232.59 0.86 6.92 1.1 7.64 1.58
US 4.4 50-yr 708 2229.26 2232.69 2233.09 0.78 7.1 1.07 7.61 1.34
US 4.4 100-yr 874 2229.26 2232.81 2233.26 0.82 7.7 1.24 9.55 1.8

US 4.3 Bankfull 68 2228.4 2230.27 2230.47 0.63 3.59 0.37 1.34 0.77
US 4.3 2-yr 161 2228.4 2230.72 2231.06 0.77 4.98 0.66 3.29 1.08
US 4.3 5-yr 288 2228.4 2231.11 2231.44 0.75 5.43 0.73 3.97 1
US 4.3 10-yr 395 2228.4 2231.22 2231.67 0.87 6.49 1.02 6.62 1.66
US 4.3 50-yr 708 2228.4 2231.76 2232.13 0.77 6.64 0.97 6.47 1.22
US 4.3 100-yr 874 2228.4 2231.88 2232.3 0.82 7.21 1.13 8.17 1.48

US 4 Bankfull 68 2228.07 2228.9 2229.18 0.94 4.37 1.54 6.71 4.79
US 4 2-yr 161 2228.07 2229.44 2229.68 0.69 4.36 1.26 5.48 1.36
US 4 5-yr 288 2228.07 2229.7 2229.98 0.73 5.06 1.59 8.05 2.19
US 4 10-yr 395 2228.07 2229.85 2230.16 0.77 5.58 1.87 10.43 2.97
US 4 50-yr 708 2228.07 2230.16 2230.57 0.86 6.78 2.61 17.66 5.03
US 4 100-yr 874 2228.07 2230.37 2230.73 0.81 6.71 2.46 16.53 3.93

8.0 HEC-RAS Output Existing Conditions



Reach River Sta Profile Q Total Min Ch El W.S. Elev E.G. Elev
Froude # 

Chl Vel Chnl
Shear 
Chan

Power 
Chan

Power 
Total

(cfs) (ft) (ft) (ft)  (ft/s) (lb/sq ft) (lb/ft s) (lb/ft s)
US      #12        Bankfull 68 2262.2 2263.27 2263.69 1.01 5.21 1.67 8.68 8.68
US      #12        2-yr 161 2262.2 2263.95 2264.59 0.96 6.47 2.16 13.95 10.60
US      #12        5-yr 288 2262.2 2264.63 2265.42 0.89 7.33 2.42 17.74 10.07
US      #12        10-yr 395 2262.2 2265.07 2265.94 0.87 7.85 2.61 20.45 10.91
US      #12        50-yr 708 2262.2 2265.95 2267.1 0.89 9.35 3.35 31.33 16.56
US      #12        100-yr 874 2262.2 2266.31 2267.62 0.91 10.01 3.72 37.2 19.52

US      #13        Bankfull 68 2258.52 2259.6 2260.01 0.98 5.08 1.95 9.88 9.88
US      #13        2-yr 161 2258.52 2260.25 2260.92 0.97 6.55 2.74 17.95 15.01
US      #13        5-yr 288 2258.52 2260.94 2261.78 0.91 7.5 3.15 23.59 15.55
US      #13        10-yr 395 2258.52 2261.41 2262.34 0.88 8.03 3.37 27.09 16.04
US      #13        50-yr 708 2258.52 2262.34 2263.56 0.9 9.53 4.29 40.85 22.79
US      #13        100-yr 874 2258.52 2262.75 2264.09 0.9 10.12 4.67 47.23 25.72

US      #14        Bankfull 68 2248.81 2249.88 2250.3 1.01 5.2 1.66 8.65 8.65
US      #14        2-yr 161 2248.81 2250.54 2251.21 0.98 6.56 2.22 14.6 12.06
US      #14        5-yr 288 2248.81 2251.23 2252.08 0.92 7.57 2.59 19.57 12.61
US      #14        10-yr 395 2248.81 2251.71 2252.65 0.89 8.11 2.78 22.52 12.99
US      #14        50-yr 708 2248.81 2252.66 2253.93 0.91 9.69 3.57 34.57 18.58
US      #14        100-yr 874 2248.81 2253.07 2254.49 0.92 10.35 3.92 40.55 21.19

US      #15        Bankfull 68 2241 2242.43 2242.62 0.6 3.52 0.86 3.03 2.99
US      #15        2-yr 161 2241 2243.07 2243.43 0.68 4.93 1.48 7.27 3.84
US      #15        5-yr 288 2241 2243.47 2244.06 0.81 6.5 2.38 15.47 6.84
US      #15        10-yr 395 2241 2243.78 2244.45 0.83 7.13 2.74 19.54 8.52
US      #15        50-yr 708 2241 2244.39 2245.35 0.91 8.89 3.93 34.91 12.21
US      #15        100-yr 874 2241 2244.98 2245.63 0.73 7.76 2.82 21.87 6.17

US      #16        Bankfull 68 2232.85 2233.91 2234.33 1.01 5.2 1.67 8.68 8.68
US      #16        2-yr 161 2232.85 2234.62 2235.21 0.97 6.19 2.05 12.68 10.84
US      #16        5-yr 288 2232.85 2235.33 2235.95 0.84 6.5 1.98 12.87 5.21
US      #16        10-yr 395 2232.85 2235.84 2236.3 0.68 5.97 1.54 9.21 2.16
US      #16        50-yr 708 2232.85 2236.36 2236.78 0.67 6.43 1.67 10.76 2.23
US      #16        100-yr 874 2232.85 2236.5 2236.95 0.69 6.83 1.86 12.71 2.75

US 4.4 Bankfull 68 2229.4 2231.05 2231.18 0.45 2.92 0.23 0.66 0.53
US 4.4 2-yr 161 2229.4 2232.88 2232.89 0.14 1.44 0.04 0.06 0.01
US 4.4 5-yr 288 2229.4 2233.28 2233.3 0.17 1.83 0.06 0.12 0.02
US 4.4 10-yr 395 2229.4 2233.45 2233.48 0.2 2.22 0.09 0.21 0.04
US 4.4 50-yr 708 2229.4 2233.78 2233.85 0.28 3.18 0.19 0.59 0.12
US 4.4 100-yr 874 2229.4 2233.91 2234 0.31 3.64 0.24 0.87 0.19

US 4.35 Culvert

US 4.3 Bankfull 68 2228.5 2229.63 2229.98 0.89 4.74 0.68 3.24 3.24
US 4.3 2-yr 161 2228.5 2230.23 2230.88 0.96 6.47 1.09 7.05 5.08
US 4.3 5-yr 288 2228.5 2231.17 2231.54 0.63 5.44 0.65 3.54 0.61
US 4.3 10-yr 395 2228.5 2231.49 2231.82 0.6 5.57 0.65 3.65 0.44
US 4.3 50-yr 708 2228.5 2231.79 2232.24 0.73 7.17 1.05 7.5 1
US 4.3 100-yr 874 2228.5 2232.01 2232.41 0.7 7.12 1.01 7.15 0.98

US 4 Bankfull 68 2226.9 2227.83 2228.21 0.98 5.01 1.9 9.52 8.14
US 4 2-yr 161 2226.9 2228.44 2229.06 0.96 6.52 2.67 17.44 13.34
US 4 5-yr 288 2226.9 2229.1 2229.91 0.93 7.59 3.19 24.23 13.56
US 4 10-yr 395 2226.9 2229.69 2230.02 0.6 5.62 1.61 9.02 1.72
US 4 50-yr 708 2226.9 2230.01 2230.46 0.71 6.96 2.38 16.54 3.79
US 4 100-yr 874 2226.9 2230.06 2230.68 0.82 8.12 3.22 26.11 5.69

8.1 HEC-RAS Output Proposed Conditions



River River Sta Profile WSEL Diff
Power ch 

Diff
Power ch 

% Diff
Power Tot 

Diff
Power Tot 

% Diff

US 9 Bankfull 1.67 -1.18 -12% -1.18 -12%
US 9 2-yr 1.64 -12.92 -48% -16.27 -61%
US 9 5-yr 1.34 -16.8 -49% -24.47 -71%
US 9 10-yr 1.23 -26.46 -56% -36 -77%
US 9 50-yr 0.66 -34.02 -52% -48.79 -75%
US 9 100-yr 0.39 -36.95 -50% -54.63 -74%

US 8 Bankfull 0.99 -0.4 -4% -0.4 -4%
US 8 2-yr 0.75 2.46 16% -0.48 -3%
US 8 5-yr 0.88 -11.32 -32% -19.36 -55%
US 8 10-yr 0.63 -7.58 -22% -18.63 -54%
US 8 50-yr 0.35 -13.45 -25% -31.51 -58%
US 8 100-yr 0.15 -9.69 -17% -30.02 -54%

US 7 Bankfull -0.22 -0.35 -4% -0.35 -4%
US 7 2-yr -0.26 -8.85 -38% -11.39 -49%
US 7 5-yr -0.68 -1.33 -6% -8.29 -40%
US 7 10-yr -0.44 -16.26 -42% -25.79 -67%
US 7 50-yr -0.8 -15.46 -31% -28.45 -60%
US 7 100-yr -1.55 20.91 106% 14.35 210%

US 6 Bankfull -0.08 -4 -57% -4.04 -57%
US 6 2-yr -0.57 -0.82 -10% 0.37 11%
US 6 5-yr -0.53 -6.71 -30% -3.03 -31%
US 6 10-yr -0.89 4.41 29% 4.56 115%
US 6 50-yr -0.8 14.18 68% 6.24 105%
US 6 100-yr -0.37 -3.22 -13% -1.63 -21%

US 5 Bankfull -0.58 2.47 40% 3.99 85%
US 5 2-yr -0.37 -6.05 -32% -4.04 -27%
US 5 5-yr -0.37 5.98 87% 3.44 194%
US 5 10-yr -0.01 0.6 7% -0.28 -11%
US 5 50-yr 0.16 -1.91 -15% -1.6 -42%
US 5 100-yr 0.16 -0.86 -6% -1.61 -37%

US 4.4 Bankfull 0.23 -3.84 -85% -3.97 -88%
US 4.4 2-yr 1.31 -3.06 -98% -0.83 -99%
US 4.4 5-yr 1.42 -5.68 -98% -1.76 -99%
US 4.4 10-yr 1.35 -7.43 -97% -1.54 -97%
US 4.4 50-yr 1.09 -7.02 -92% -1.22 -91%
US 4.4 100-yr 1.1 -8.68 -91% -1.61 -89%

US 4.3 Bankfull -0.64 1.9 142% 2.47 321%
US 4.3 2-yr -0.49 3.76 114% 4 370%
US 4.3 5-yr 0.06 -0.43 -11% -0.39 -39%
US 4.3 10-yr 0.27 -2.97 -45% -1.22 -73%
US 4.3 50-yr 0.03 1.03 16% -0.22 -18%
US 4.3 100-yr 0.13 -1.02 -12% -0.5 -34%

US 4 Bankfull -1.07 2.81 42% 3.35 70%
US 4 2-yr -1 11.96 218% 11.98 881%
US 4 5-yr -0.6 16.18 201% 11.37 519%
US 4 10-yr -0.16 -1.41 -14% -1.25 -42%
US 4 50-yr -0.15 -1.12 -6% -1.24 -25%
US 4 100-yr -0.31 9.58 58% 1.76 45%

8.2 HEC-RAS Output Comparison



Project: Seniard Creek Mitigation Project
Project No.:

Client: EW Solutions, LLC
Contract No.: -

County/State: Henderson, NC

NCDOT

Class A 6 118
Class B 12 219
Class I 18 247
Class II 24 350

Seniard Creek - R1A 100+20 708 0.06 402 219 0.6 12 Class B

172621103

Stone 
Class

Nominal 
Size (in)

10.0 Transition Reach Design

Draft

Reach
Transition   

Slope     
(ft/ft)

Design 
Size (mm)

Selected 
Stone D50 

(mm)

Shear 
Factor of 

Safety

Nominal 
Stone Size 
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Armor       
Stone   Class

Location
Design 

Discharge 
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Design Status

D50 (mm)

Stone Specification:

V:\1726\active\172621103\Design\2019-10-11 SENR Channel Design (ver2017-02).xlsm 10/11/2019
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CREDIT RELEASE SCHEDULE 

All credit releases will be based on the total credit generated as reported in the approved final 
mitigation plan, unless there are discrepancies, whereby a mitigation plan addendum request will 
be submitted. Under no circumstances shall any mitigation project be debited until the necessary 
DA authorization has been received for its construction or the District Engineer (DE) has otherwise 
provided written approval for the project in the case where no DA authorization is required for 
construction of the mitigation project. The DE, in consultation with the Interagency Review Team 
(IRT), will determine if performance standards have been satisfied sufficiently to meet the 
requirements of the release schedules below. In cases where some performance standards have 
not been met, credits may still be released depending on the specifics of the case. Monitoring 
may be required to restart or be extended, depending on the extent to which the site fails to meet 
the specified performance standard. The release of project credits will be subject to the criteria 
described as follows: 

 

Stream Credits 

Monitoring 
Year 

Credit Release Activity 
Interim 

Release 
Total 

Released 

0 Completion of all initial physical and biological improvements 
made pursuant to the Mitigation Plan 

30% 30% 

1 Year 1 monitoring report demonstrates that channels are 
stable and interim performance standards have been met 

 

10% 40% 

2 Year 2 monitoring report demonstrates that channels are stable 
and interim performance standards have been met  

 

10% 50%   

3 Year 3 monitoring report demonstrates that channels are stable 
and interim performance standards have been met  

 

10% 60%   

4* Year 4 monitoring report demonstrates that channels are stable 
and interim performance standards have been met 

 

5% 
65%  

(75%**) 

5 Year 5 monitoring report demonstrates that channels are stable 
and interim performance standards have been met 

 

10% 
75%  

(85%**) 

6* Year 6 monitoring report demonstrates that channels are stable 
and interim performance standards have been met  

 

5% 
80%  

(90%**) 

7 Year 7 monitoring report demonstrates that channels are stable, 
performance standards have been met  

 

10% 
90%  

(100%**) 

*Please note that vegetation data may not be required with monitoring reports submitted during 
these monitoring years unless otherwise required by the Mitigation Plan or directed by the NCIRT. 



 

Seniard Mitigation Plan  
DMS# 100017 

 

 

**10% reserve credits to be held back until the bankfull event performance standard has been 
met. 

Initial Allocation of Released Credits  

The initial allocation of released credits, as specified in the mitigation plan can be released by the 
NC DMS without prior written approval of the DE upon satisfactory completion of the following 
activities:  

a. Approval of the final Mitigation Plan  

b. Recordation of the preservation mechanism, as well as a title opinion acceptable to the 
USACE covering the property  

c. Completion of project construction (the initial physical and biological improvements to the 
mitigation site) pursuant to the mitigation plan; Per the NC DMS Instrument, construction means 
that a mitigation site has been constructed in its entirety, to include planting, and an as-built 
report has been produced. As-built reports must be sealed by an engineer prior to project 
closeout, if appropriate but not prior to the initial allocation of released credits. 

d. Receipt of necessary DA permit authorization or written DA approval for projects where DA 
permit issuance is not required.  

Subsequent Credit Releases  

All subsequent credit releases must be approved by the DE, in consultation with the IRT, based on 
a determination that required performance standards have been achieved. For stream projects 
a reserve of 10% of a site’s total stream credits shall be released after two bankfull events have 
occurred, in separate years, provided the channel is stable and all other performance standards 
are met. In the event that less than two bankfull events occur during the monitoring period, release 
of these reserve credits shall be at the discretion of the IRT. As projects approach milestones 
associated with credit release, the NC DMS will submit a request for credit release to the DE along 
with documentation substantiating achievement of criteria required for release to occur. This 
documentation will be included with the annual monitoring report. 
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FINANCIAL ASSURANCE 

Pursuant to Section IV H and Appendix III of the Division of Mitigation Service’s (formally Ecosystem 
Enhancement Program) In‐Lieu Fee Instrument dated July 28, 2010, the North Carolina 
Department of Environment and Natural Resources has provided the U.S. Army Corps of Engineers 
Wilmington District with a formal commitment to fund projects to satisfy mitigation requirements 
assumed by DMS. This commitment provides financial assurance for all mitigation projects 
implemented by the program. 
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MAINTENANCE PLAN 

EW Solutions will monitor the site on a regular basis and shall conduct a physical inspection of the 
site a minimum of once per year throughout the post-construction monitoring period until 
performance standards are met. These site inspections may identify site components and features 
that require routine maintenance. Routine maintenance should be expected most often in the 
first two years following site construction and may include the following: 

Component/Feature Maintenance through project closeout 

Stream Routine channel maintenance and repair activities may include 
chinking of in-stream structures to prevent piping, securing of loose 
coir matting, and supplemental installations of live stakes and 
other target vegetation along the channel. Areas where storm 
water and floodplain flows intercept the channel may also require 
maintenance to prevent bank failures and head-cutting.  

Wetland Routine wetland maintenance and repair activities may include 
securing of loose coir matting and supplemental installations of live 
stakes and other target vegetation within the wetland. Areas 
where storm water and floodplain flows intercept the wetland 
may also require maintenance to prevent scour.  

Vegetation Vegetation shall be maintained to ensure the health and vigor of 
the targeted plant community. Routine vegetation maintenance 
and repair activities may include supplemental planting, pruning, 
mulching, and fertilizing. If replanting is necessary, changes to 
species assemblage may be required in response to factors that 
were not originally predicted. Invasive plant species shall be 
controlled by mechanical and/or chemical methods. Any 
vegetation control requiring herbicide application will be 
performed in accordance with NC Department of Agriculture 
(NCDA) rules and regulations.  

Site Boundary Site boundaries shall be identified in the field to ensure clear 
distinction between the mitigation site and adjacent properties. 
Boundaries may be identified by fence, marker, bollard, post, tree-
blazing, or other means as allowed by site conditions and/or 
conservation easement and marking will follow the RFP-
contracted requirements. Boundary markers disturbed, damaged, 
or destroyed will be repaired and/or replaced on an as needed 
basis.  
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INVASIVE SPECIES 

Invasive species within the riparian buffers and conservation easement will be treated as 
necessary at the time of construction. The extent of invasive species coverage will be monitored 
on a semi-annual basis, mapped and controlled as necessary throughout the required monitoring 
period. Invasive plant species shall be controlled by mechanical and/or chemical methods. Any 
vegetation control requiring herbicide application will be performed in accordance with NC 
Department of Agriculture (NCDA) rules and regulations. 
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 CATEGORICAL EXCLUSION 
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EEP Floodplain Requirements Checklist 
 
 
This form was developed by the National Flood Insurance program, NC Floodplain 
Mapping program and Ecosystem Enhancement Program to be filled for all EEP projects.  
The form is intended to summarize the floodplain requirements during the design phase of 
the projects.  The form should be submitted to the Local Floodplain Administrator with 
three copies submitted to NFIP (attn. State NFIP Engineer), NC Floodplain Mapping Unit 
(attn. State NFIP Coordinator) and NC Ecosystem Enhancement Program. 

 
Project Location 

 
Name  of project: 
 

Seniard Mitigation Site 

Name of stream or feature: 
 

Seniard Creek and Sitton Creek 

County: 
 

Henderson County 

Name of river basin: 
 

French Broad 

Is project urban or rural? 
 

Rural 

Name of Jurisdictional 
municipality/county: 
 

Henderson County 

DFIRM panel number for 
entire site: 
 

9612 

Consultant name: 
 

Stantec Consulting Services Inc. 

Phone number: 
 

(828) 229-8446 

Address: 
 
 
 

56 College Street, Suite 201 
Asheville, NC 28801 
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Design Information 

 
Provide a general description of project (one paragraph).  Include project limits on a 
reference orthophotograph at a scale of 1” = 500”.    See attached plans for project limits. 
 
The Seniard Mitigation Site is located approximately 5.5 miles northwest of Mills River, 
NC. The Site encompasses approximately 13 acres of agricultural land and consists of six 
unstable streams (Seniard Creek, Sitton Creek, Lee Branch, David Branch, Whitaker 
Branch, and Redmond Branch). The goal of the project is to restore ecological function to 
the existing streams, wetlands, and riparian corridor by returning the streams to a proper 
relationship with the floodplain, eliminating drainage ditches and spoil piles, removing 
invasive species, and re-vegetating the riparian area with native plant species appropriate 
for the valley and watershed conditions. 
 
Summarize stream reaches or wetland areas according to their restoration priority. 
 

Reach Length Priority 
Seniard Creek 1A 396 One and Two (Rest and Enh) 
Seniard Creek 1B 1274 One (Restoration) 
Seniard Creek 2 176 One (Restoration) 
Sitton Creek 1 1236 One (Restoration) 

Lee Branch 226 One (Restoration) 
David Branch 1A 132 Preservation 
David Branch 1B 335 One and Two (Rest and Enh) 
David Branch 1C 273 One (Restoration) 
Whitaker Branch 426 Two (Enhancement) 

Redmond Branch 1A 1054 Two (Enhancement) 
Redmond Branch 1B 94 One (Restoration) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

2020-05-22 FEMA_Floodplain_Checklist.docx Page 3 of 4 

 
 
 

Floodplain Information 
 
 
Is project located in a Special Flood Hazard Area (SFHA)? 

Yes No   
 
If project is located in a SFHA, check how it was determined: 

Redelineation  
Detailed Study  
Limited Detail Study  
Approximate Study  
Don't know  

 
List flood zone designation:  
 
Check if applies: 

AE Zone  

 Floodway  

 Non-Encroachment  

 None  
A Zone  

 
Local Setbacks Required

  
No Local Setbacks Required  

 
 
If local setbacks are required, list how many feet: 
 
Does proposed channel boundary encroach outside floodway/non-
encroachment/setbacks? 
 

Yes No  
 
Land Acquisition (Check) 

State owned (fee simple)  
Conservation easment (Design Bid Build)  
Conservation Easement (Full Delivery Project)  
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Note: if the project property is state-owned, then all requirements should be addressed 
to the Department of Administration, State Construction Office (attn: Herbert Neily,     
(919) 807-4101)  
 
Is community/county participating in the NFIP program? 

Yes No  
Note: if community is not participating, then all requirements should be addressed to 
NFIP (attn: State NFIP Engineer, (919) 715-8000) 
 
Name of Local Floodplain Administrator: Natalie J. Berry 
Phone Number: (828) 694-6521 

 
Floodplain Requirements 

 
This section to be filled by designer/applicant following verification with the LFPA 

No Action  
No Rise  
Letter of Map Revision  
Conditional Letter of Map Revision 
(CLOMR)  
Other Requirements  

 
List other requirements: 
 
 
 

 
Comments: 
 
 
 
 
 
 

 
Name:      Chris Engle                                Signature:  __________________________      
 
Title:      Senior Project Engineer             Date:         5/22/2020                                 _                          
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