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1.0 BASELINE INFORMATION 
Transportation Improvement Project (TIP) U-2525B involves the construction of a new section of 
highway known as the Greensboro Eastern Loop in Guilford County (Appendix A-Figure 1). The 
proposed construction ofU-2525B involves unavoidable impacts to jurisdictional resources within 
USGS Hydrologic Unit 03030002 of the Cape Fear River Basin. NCDOT proposes to offset a 
portion of these impacts with on-site mitigation. 

TIP U-2525B is located in the Central Piedmont Ecoregion. The topography in the project study 
area is generally characterized as rolling hills with moderately steep slopes along the drainage 
ways. Elevations in the study area range from 700 to 750 feet above mean sea level (USGS 1968). 
The project study area and surrounding area consists oflow density rural, residential, commercial, 
agricultural, and forested areas. 

The mitigation site selection and mitigation work plan sections of this plan will refer to the 
identification labels given the affected jurisdictional resources in the onsite mitigation review. 

2.0 OBJECTIVES 
The goal of the proposed onsite mitigation is to offset and mitigate for impacts due to U-2525B by 
relocating and/or restoring adjacent stream systems to their natural conditions through the removal 
of structures, restoration of channel dimensions and profiles, and establishment of riparian buffer 
areas. This will be achieved on three individual sites described below on a total of2055 linear feet 
of stream. 

3.0 SITE SELECTION 
All sites are located within the proposed, new right-of-way for U-2525B. Each site was evaluated 
both internally as well as discussed and reviewed with regulatory personnel during concurrence 
meetings and field visits. Existing conditions for each site is provided in this section. Additional 
information on existing conditions, geomorphology parameters, and proposed stream 
measurements are provided in Appendix D. 

SITE 2-UT to South Buffalo Creek-ONEID 041-029 
Site 2 (Site 5 in the Permit Drawings) is located approximately from Station 61+50 to 73+70 and 
scored 59 on the USACE Stream Quality Assessment Worksheet (Appendix G). Site 2 includes the 
relocation and restoration of 1307 linear feet of UT to South Buffalo Creek. UT to South Buffalo 
Creek has a NCDWQ Best Usage Classification of WS-V; NSW. Within Site 2, UT to South 
Buffalo Creek flows from its headwaters toward a confluence with a larger reach through two 
distinct valley sections (Appendix A-Figure 2A). Within the upper section, the west side (river 
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right) valley wall is relatively steep. The east side valley wall and surrounding valley of the lower 
section are relatively flat. The riparian buffer of the upper section has been cleared within the last 
5-10 years. The subsequent revegetation has led to a landscape with a high density of scrub-shrub 
successional species. Within the lower section, the riparian buffer consists of more widely spaced, 
larger mature woody vegetation. Throughout both valley sections, the channel is incised and 
entrenched and exhibits signs of instability. These moderately sinuous channels classify as Rosgen 
B5 streams. Sand materials dominate the channel, but there are also inclusions of gravel and bed 
rock. The watershed for this UT to South Buffalo Creek is 0.10 square miles at the downstream 
end of the site. The watershed is approximately 55% forested, 40% agricultural fields, and 5% 
impervious. Future zoning of the watershed is split between low (3 to 5 dwelling units/acre), 
interim, and moderate (5 to 12 dwelling units/acre) residential. 

SITE 4-UT to North Buffalo Creek- ONEID 041-031 
Site 4 (Site 18 in the Permit Drawings) is located approximately from Station 217+00 to 220+10 
and scored 52 on the USACE Stream Quality Assessment Worksheet (Appendix G). Site 4 
includes restoration of approximately 386linear feet ofUT to North Buffalo Creek. UT to North 
Buffalo Creek has a best usage classification WS-V; NSW. UT to North Buffalo Creek flows 
through Site 4 within a broad and gently sloping valley (Appendix A-Figure 2B). The riparian 
area has been greatly disturbed with some portions remaining cleared of woody vegetation and 
other areas consisting of scattered large woody vegetation. For most of the stream length, the 
riparian buffer is densely vegetated with a mix of shrubs and trees. The channel is incised and the 
upper section is moderately entrenched. The channel appears to have been modified. An 
earthen dam is located within the bottom third of the reach. This moderately sinuous reach 
classifies as a Rosgen B5 stream type. An existing 15 foot wide sanitary sewer line is located along 
the left bank (east side) ofthe existing channel approximately 25 to 30 feet from the left bank. The 
watershed is 0.57 square miles at the downstream end ofthe site. The watershed is 50% forested, 
40% agricultural fields, 5% light residential, and 5% impervious. Future zoning of the watershed is 
primarily low residential (3 to 5 dwelling units/acre) with some moderate residential (5 to 12 
dwelling units/acre). 

SITE 5-UT to North Buffalo Creek- ONEID 041-032 
Site 5 (Site 20 in the Permit Drawings) is located approximately from Station 242+08 to 245+03 
and scored 57 on the USACE Stream Quality Assessment Worksheet (Appendix G). Site 5 
includes relocation and restoration of approximately 362 linear feet of North Buffalo Creek. UT to 
North Buffalo Creek has a best usage classification WS-V; NSW. UT to North Buffalo Creek 
flows within Site 5 from its headwaters to confluence with a larger reach (Appendix A-Figure 2C). 
The stream valley is relatively broad with a flat down valley slope. The immediate riparian buffer 
consists of mature woody vegetation and kudzu on portions of the hillside that are located outside 
of the proposed right of way. The channel is slightly to moderately incised and appears relatively 
stable with the exception of about 100 feet of channel that is cutting through a meander bend. This 
moderately sinuous reach classifies as a Rosgen E5 stream type. The channel bed includes a 
significant amount of artificially introduced large stone. The watershed is 0.51 square miles at 
the downstream end ofthe site. The watershed is 50% forested, 5% agricultural fields, 30% light 
residential, and 15% impervious. 
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4.0 MITIGATION WORK PLAN 
Each mitigation site will be constructed in conjunction with the construction of the roadway 
project. Following the successful completion of site grading and stabilization, each site will be 
reforested with a mix of bare-root tree species and live stakes as described in the Streambank 
Reforestation Specifications in Appendix F. The stream channels will be stabilized by planting 
live stakes on three foot centers and matting with coir fiber on the banks as necessary. 
Morphological characteristics of the proposed streams are provided in Appendix D. 

In accordance with the guidance and standard procedures ofNCDOT's Roadside Environmental 
Unit (REU), seeding and mulching will be performed on all disturbed areas within the mitigation 
sites for stabilization purposes. All floodplains and floodplain slopes will be over-excavated 6 
inches starting 3 feet from top of stream bank and backfilled with topsoil to final grade (see detail 
on OSM-2 in design plan sheets). Additionally, per NCDOT's Native Seeding and Mulching 
Provision, 4000 lbs/acre of lime will be applied and 500 lbs/acre of 10-20-20 fertilizer will be 
applied. An as-built report will be submitted within 60 days of completion of the project. On 
sites that have kudzu present within the ROW limits, NCDOT proposes to minimize the potential 
spread of this species from construction-related activities. NCDOT will attempt to suppress the 
Kudzu within the ROW of the mitigation sites by herbicide applications prior to reforestation and 
during the required post construction monitoring period. 

The Natural Environment Section shall be contacted to provide construction assistance to ensure 
that each mitigation area is constructed appropriately. 

SITE 2-UT to South Buffalo 
This site includes the relocation and restoration of 1307 feet ofUT to South Buffalo Creek that is 
currently located within the footprint of the proposed roadway through a priority II restoration 
approach. The channel is currently an incised B5 Rosgen stream type channel that will be restored 
to a stable B5 channel by establishing a lower valley at the bankfull elevation. Proper sinuosity and 
radius of curvature will be restored to the channel to provide stability. The channel will be elevated 
to its historic floodplain in some locations where possible, improving its dimension and.allowing 
bankfull and higher flows to access the floodplain. Proper riffle-pool sequencing will also be 
restored to the channel with corrected pattern and the installation of rock and log structures. The 
installation of these structures will increase stability of the profile and banks while allowing time 
for vegetation to establish and natural bed materials to be transported throughout the system. 

Special attention was given to the possible change in flow regime in this system as it may be 
influenced by storm water runoff from the proposed roadway. To account for this change the 
stream design uses dimensionless ratios that lean toward natural channel systems with a more 
urban watershed than a rural watershed. For instance, the radius of curvature tends to be on the 
larger side to ensure that the bends in the stream channel will be gradual enough to accommodate 
the flashy flows that come with increased impervious area. Additionally, the belt width of the 
proposed channels were designed slightly more narrow than a system with no development in its 
watershed and the curvature of floodplains were reduced to account for increased flood flows over 
time as the watersheds develop. Designing the floodplain to be less sinuous allows for the new 
system to convey flood flows without excessively increasing shear stress along the edges of the 
newly constructed floodplain. The buffer for this channel will extend 50 feet from the top of bank 
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on both sides and totals approximately 3.14 acres, all ofwhich lies within the proposed U-2525B 
right-of-way. 

SITE 4-UT to North Buffalo Creek 
This site includes the restoration of 3 86 linear feet ofUT to North Buffalo Creek through a Priority 
II restoration approach. The appropriate dimension, pattern, and profile will be restored to the 
channel. The dimension will be corrected by connecting the bankfull stream channel to a 
floodplain bench. A C5 Rosgen stream type channel is proposed. The pattern will be re-adjusted 
to return the proper pool to pool spacing and radius of curvature to the channel. This channel is 
confined along the left bank by the adjacent sanitary sewer line. The right bank is densely wooded. 
Therefore, it is necessary for the proposed stream channel to cross over the existing channel 
location several times to create the desired pattern. The profile will be corrected and stabilized by 
using rock structures. These structures will hold the profile in place and prevent head cuts until the 
proper bed material has had a chance to be distributed through the stream channel and vegetation 
has had a chance to stabilize the banks. Proposed design parameters for the proposed stream can be 
found in the morphological table in Appendix C. The buffer for this channel will extend 50 feet 
from the top of bank on both sides and totals approximately 1.01 acres, all of which lies within the 
proposed U-2525B right-of-way. Currently, an existing 15 foot wide sewer easement encroaches 
on the left side of the 50 foot wide buffer. 

SITE 5-UT to North Buffalo Creek 
This site includes the relocation and restoration of 362 linear feet of UT to North Buffalo Creek 
with a Priority II restoration approach. The stream will be relocated outside of the fill slope of the 
proposed roadway. The appropriate dimension, pattern, and profile will be constructed on the 
relocated channel. A Rosgen type C5 channel is proposed for this stream. A lower belt width ratio 
is proposed due to the urbanized watershed with potential for flashy flows. The proposed channel 
profile will be stabilized by rock structures. The structures will provide stability and allow time for 
native bed materials to be transported through the newly constructed stream and for vegetation to 
stabilize the banks. Proposed design parameters for the proposed stream can be found in the 
morphological table in Appendix D. The buffer for this channel will extend 50 feet from the top of 
bank on both sides and totals approximately 0.91 acres, all of which lies within the proposed 
U-2525B right-of-way. An existing 15 foot wide sewer easement will make a perpendicular 
crossing of the stream near the culvert inlet. 

During the "4C" Meeting held on March 21, 2013 there was a discussion about the "potential 
road" shown on the plans at Site 5 and ifNCDOT could acquire right of way between the road and 
mitigation site. There is a no future road planned at this location. That information was from old 
plans and has been removed from the plans. 

5.0 PERFORMANCE STANDARDS 
An As-built will be submitted within 60 days of completion of the project. The As-built will 
document changes in the dimension, pattern, profile, vegetation plantings, and structures of the 
constructed channels. 

Success for vegetation monitoring within the riparian buffer areas are based on the survival of at 
least 260 stems of five year old trees at year five. Assessment of channel stability will be based on 
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the survival of riparian vegetation and visual observation of channel dimensions, pattern or profile 
as well as inspection of in stream structure. 

6.0 MONITORING REQUIREMENTS 
All of the mitigation sites will be monitored according to the April 2003 Stream Mitigation 
Guidelines. The following components of Level 1 monitoring will be performed each year of the 
5-year monitoring period: reference photos, plant survival (identification of specific problem 
areas, estimated causes and proposed/required remedial action); visual inspection of channel 
stability. Physical measurements of channel stability/morphology will not be performed. A 
monitoring report will be submitted within 60 days after completing the monitoring. 

7.0 OTHER INFORMATION: STREAM REFERENCE RESTORATION STUDIES 
A reference reach is a stream segment that represents a stable channel within a particular valley 
morphology. A stable stream is defined as a stream, which over time and in the present climate 
transports the flows and sediment produced by its watershed in such a manner that the dimension, 
pattern, and profile are maintained without either aggrading or degrading (Rosgen, 1996, 1998). 

The methodology used for the reference reach analysis consisted of the following tasks: (1) 
identify reference quality sections of the project reaches that could be used for dimension and/or 
pattern analysis, (2) identify nearby reference reaches that have been previously located and 
surveyed and can be used to provide pattern data, (3) survey and classify the stream morphology 
for the on-site reference reaches, and ( 4) develop dimensionless ratios based on reference reach 
data and past project data under similar morphological conditions. 

Several locations were identified and surveyed (Appendix C) within the project reaches where 
stable bankfull features had developed and provided information regarding bankfull dimension. 
These locations were identified by the presence of a consistent bankfull indicator, typically a well 
formed bankfull bench, and stable, vegetated stream banks. Cross-section surveys were conducted 
in these locations to evaluate stream dimension. The bankfull cross-section areas were then plotted 
versus drainage area and compared to published Rural Piedmont regional curve data, provided by 
the North Carolina Stream Restoration Institute (SRI) (See Appendix C-Figure 3). 

As illustrated in Figure 3, the cross sectional areas surveyed at stable on-site reference reach 
locations correlates with the Rural Piedmont Regional Curve Data. Also, three of the four off-site 
reference reach locations correspond with the Rural Piedmont Regional Curve Data. More 
consideration is given to the cross sectional data gathered at stable reaches on-site because they 
more accurately reflect the conditions that will provide stability for that particular stream's flow 
regime. The three off-site reference reaches that correlate with the Rural Piedmont Regional 
Curve Data have been used previously in other natural channel designs. The stream designs were 
based on the collected data since this data was verified by the Rural Piedmont Regional Curve 
Data. 

Shear stress calculations were completed for all reaches and are included in Appendix D. The 
data shows that the shear stresses for the proposed designs will be able to move the bed material of 
the streams. Shear stress is reduced on Sites 2 and 5, and slightly increased on site 4. Although 
most reaches have decreases in shear stress, incorporation of in-stream structures for grade control 
is implemented on all reaches. This is especially important since all restoration/relocation sites 
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will be excavated on new location and will not immediately have the properly sorted materials 
transported in from upstream immediately after construction. Constructed riffles and harvesting 
of existing bed material will be used to the extent feasible to provide this immediate supply of 
properly sorted bed material. 

8.0 DETERMINATION OF CREDITS 
NCDOT proposes to supplement mitigation provided by EEP with 2055 feet of onsite stream 
mitigation. All of the proposed mitigation sites exhibit some form of degradation. Site 2 and Site 
5 include relocation of the channels that would be under fill slopes of the original roadway design. 

Based on field and meeting discussions with agency representatives and per the NCDOT plans and 
4011404 permit application for U-2525B; NCDOT proposes a 1:1 mitigation ratio for a total of 
2055 feet of stream credits. 

An as-built report will be submitted within 60 days of completion of the each mitigation site to 
verify actual mitigation areas constructed and planted. The success of the mitigation areas and 
determination of final credits will be based upon successful completion and closeout of the 
monitoring period. 

8.1 CREDIT RELEASE SCHEDULE 
NCDOT proposes immediate, full release of the proposed mitigation to offset the unavoidable 
impacts associated with U-2525B. 

9.0 GEOGRAPHIC SERVICE AREA 
The proposed Geographic Service Area (GSA) for the mitigation sites is composed of the 8-digit 
Hydrologic Cataloging Unit (HUC) 03030002. 

10.0 SITE PROTECTION INSTRUMENT 
The mitigation areas are within the NCDOT Right-of-Way for the project. They will be managed 
to prohibit all use inconsistent with their use as mitigation properties, including any activity that 
would materially alter the biological integrity or functional and educational value of the sites, 
consistent with the mitigation plan. 

The sites will be placed on the Natural Environment Section's (NES) Mitigation GeoDatabase. 
This database is provided to all NCDOT personnel as a record of mitigation sites and their 
attributes, including prohibited activities. NCDOT is held by virtue ofthe permit associated with 
these mitigation sites and the associated roadway impacts to protect the sites in perpetuity. 

11.0 MAINTENANCE PLAN 
The mitigation sites will be held by NCDOT and placed on the NES Mitigation GeoDatabase. 
Once monitoring is completed and the sites are closed out, they will be placed in the NCDOT 
Stewardship Program for long term maintenance and protection. 

If an appropriate third party recipient is identified in the future, then the transfer of the property 
will include a conservation easement or other measure to protect the natural features and 
mitigation value of the site in perpetuity. 
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12.0 LONG TERM ADAPTIVE MANAGEMENT PLAN 
The sites will be managed by NCDOT according to the mitigation plan. Encroachments into the 
areas will be investigated and appropriate measures taken to minimize any negative effects. In the 
event that unforeseen issues arise that affect the management of the site, any remediation will be 
addressed by NCDOT in coordination with the Interagency Review Team. 

13.0 FINANCIAL ASSURANCES 
NCDOT is held by permit conditions associated with U-2525B to construct, monitor, and steward 
the mitigation sites. NCDOT has established funds for each project and within each Division to 
monitor mitigation sites and protect them in perpetuity. 
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REFERENCE REACH MORPHOLOGICAL MEASUREMENTS TABLE 
U-2525 On-Site Mitigation- Tributary to Riddicks Creek (KHA) 

Variables Reference Reach 

1. Stream type C5 

2. Drainage Area (sq. mi) 0.18 

3. Bankfull width (ft) 
Mean: 7.9 
Range: -- I --

4. Bankfull mean depth (ft) 
Mean: 0.6 
Range: -- I --

5. Width/depth ratio 
Mean: 13.5 
Range: -- I --

6. Bankfull cross-sectional area (sq. ft) 
Mean: 4.6 
Range: -- I --

7. Bankfull mean velocity (ft/sec) 
Mean: NA 
Range: -- I --

8. Bankfull discharge (cfs) 
Mean: NA 
Range: -- I --

9. Bankfull max depth (ft) 
Mean: 1.0 
Range: -- I --

10. Width offloodprone area (ft) 
Mean: 36.0 
Range: -- I --

11. Entrenchment ratio 
Mean: 4.6 
Range: -- I --

12. Meander length (ft) 
Mean: 80.5 
Range: 64.0 I 97.0 

13. 
Ratio of meander length to bankfull Mean: 10.2 
width Range: 8.1 I 12.3 

14. Radius of curvature (ft) 
Mean: 13.4 
Range: 8.5 I 22.0 

15. 
Ratio of radius of curvature to bankfull Mean: 1.7 
width Range: 1.1 I 2.8 

16. Belt width (ft) 
Mean: 34.0 
Range: -- I --

17. Meander width ratio 
Mean: 4.3 
Range: -- I --

18. Sinuosity (stream length/valley length) 
Mean: 1.3 
Range: -- I --

19. Valley slope (ftlft) 
Mean: 0.0022 
Range: -- I --

20. Average slope (ft/ft) 
Mean: 0.0017 
Range: -- I --

21. Pool slope (ft/ft) 
Mean: 0.0002 
Range: o.oooo 1 o.ooo7 

22. Ratio of pool slope to average slope 
Mean: 0.1 
Range: 0.0 I 0.4 

23. Maximum pool depth (ft) 
Mean: 2.0 
Range: -- I --

24. 
Ratio of pool depth to average bankfull Mean: 3.4 
depth Range: -- I --

25. Pool width (ft) 
Mean: ll.S 
Range: -- I --

26. Ratio of pool width to bankfull width 
Mean: 1.5 
Range: -- I --

27. Pool to pool spacing (ft) 
Mean: 38.3 
Range: 18 I 78 

28. 
Ratio of pool to pool spacing to Mean: 4.8 
bankfull width Range: 2.3 I 9.9 



REFERENCE REACH MORPHOLOGICAL MEASUREMENTS TABLE 
U-2525 On-Site Mitigation- Riddicks Creek (KHA) 

Variables Reference Reach 

l. Stream type E5 

2. Drainage Area (sq. mi) 0.07 

3. Bankfull width (ft) 
Mean: 6.6 
Range: 5.7 I 7.5 

4. Bankfull mean depth (ft) 
Mean: 0.8 
Range: 0.7 I 0.8 

5. Width/depth ratio 
Mean: 8.7 
Range: 8.2 I 9.2 

6. Bankfull cross-sectional area (sq. ft) 
Mean: 5.1 
Range: 4.0 I 6.1 

7. Bankfull mean velocity (ft/sec) 
Mean: NA 
Range: -- I --

8. Bankfull discharge (cfs) 
Mean: NA 
Range: -- I --

9. Bankfull max depth (ft) 
Mean: 1.5 
Range: 1.3 I 1.6 

10. Width offloodprone area (ft) 
Mean: 27.4 
Range: 20.0 I 34.0 

11. Entrenchment ratio 
Mean: 4.2 
Range: 3.5 I 4.6 

12. Meander length (ft) 
Mean: 32.0 
Range: 25.0 I 45.0 

13. 
Ratio of meander length to bankfull Mean: 4.8 
width Range: 3.8 I 6.8 

14. Radius of curvature (ft) 
Mean: 11.3 
Range: 5.7 I 18.8 

15. 
Ratio of radius of curvature to bankfull Mean: 1.7 
width Range: 0.9 I 2.8 

16. Belt width (ft) 
Mean: 15.8 
Range: 10.5 I 22.0 

17. Meander width ratio 
Mean: 2.4 
Range: 1.6 I 3.3 

18. Sinuosity (stream length/valley length) 
Mean: 1.4 
Range: -- I --

19. Valley slope (ft/ft) 
Mean: 0.0130 
Range: -- I --

20. Average slope (ft/ft) 
Mean: 0.0093 
Range: -- I --

21. Pool slope (ft/ft) 
Mean: 0.0024 
Range: o.oooo 1 o.o1oo 

22. Ratio of pool slope to average slope 
Mean: 0.3 
Range: 0.0 I 0.6 

23. Maximum pool depth (ft) 
Mean: 2.0 
Range: -- I --

24. 
Ratio of pool depth to average bankfull Mean: 2.3 
depth Range: -- I --

25. Pool width (ft) 
Mean: 8.1 
Range: -- I --

26. Ratio of pool width to bankfull width 
Mean: 1.2 
Range: -- I --

27. Pool to pool spacing (ft) 
Mean: 22.9 
Range: 8 I 48 

28. 
Ratio of pool to pool spacing to Mean: 3.5 
bankfull width Range: 1.1 I 7.3 



REFERENCE REACH MORPHOLOGICAL MEASUREMENTS TABLE 
U-2525 On-Site Mitigation- Tributary to Lake Jeanette (NCDOT) 

Variables Reference Reach 

1. Stream type E5 

2. Drainage Area (sq. mi) 0.15 

3. Bankfull width (ft) 
Mean: 12.0 
Range: -- I --

4. Bankfull mean depth (ft) 
Mean: 1.6 
Range: 1.4 I 1.7 

5. Width/depth ratio 
Mean: 8.4 
Range: 7.1 I 9.6 

6. Bankfull cross-sectional area (sq. ft) 
Mean: 19.4 
Range: 18.8 I 20.0 

7. Bankfull mean velocity (ft/sec) 
Mean: 5.6 
Range: 5.2 I 6.2 

8. Bankfull discharge (cfs) 
Mean: 109.3 
Range: 100.1 1 119.6 

9. Bankfull max depth (ft) 
Mean: 2.9 
Range: -- I --

10. Width offloodprone area (ft) 
Mean: 49.0 
Range: -- I --

11. Entrenchment ratio 
Mean: 4.4 
Range: 4.1 I 4.7 

12. Meander length (ft) 
Mean: 22.0 
Range: -- I --

13. 
Ratio of meander length to bankfull Mean: 1.8 
width Range: -- I --

14. Radius of curvature (ft) 
Mean: 7.3 
Range: -- I --

15. 
Ratio of radius of curvature to bankfull Mean: 0.6 
width Range: -- I --

16. Belt width (ft) 
Mean: 45.0 
Range: -- I --

17. Meander width ratio 
Mean: 3.8 
Range: -- I --

18. Sinuosity (stream length/valley length) 
Mean: NA 
Range: -- I --

19. Valley slope (ft/ft) 
Mean: NA 
Range: -- I --

20. Average slope (ft/ft) 
Mean: 0.0033 
Range: -- I --

21. Pool slope (ft/ft) 
Mean: NA 
Range: -- L --

22. Ratio of pool slope to average slope 
Mean: NA 
Range: -- l --

23. Maximum pool depth (ft) 
Mean: 3.1 
Range: -- I --

24. 
Ratio of pool depth to average bankfull Mean: 2.0 
depth Range: -- I --

25. Pool width (ft) 
Mean: 19.6 
Range: -- I --

26. Ratio of pool width to bankfull width 
Mean: 1.6 
Range: -- I --

27. Pool to pool spacing (ft) 
Mean: NA 
Range: -- I --

28. 
Ratio of pool to pool spacing to Mean: NA 
bankfull width Range: -- I --



REFERENCE REACH MORPHOLOGICAL MEASUREMENTS TABLE 
U-2525 On-Site Mitigation- Tributary to Rich Fork (KHA) 

Variables Reference Reach 

1. Stream type B4 

2. Drainage Area (sq. mi) 1.12 

3. Bankfull width (ft) 
Mean: 15.2 
Range: -- I --

4. Bankfull mean depth (ft) 
Mean: 1.2 
Range: -- I --

5. Width/depth ratio 
Mean: 12.7 
Range: -- I --

6. Bankfull cross-sectional area (sq. ft) 
Mean: 19.0 
Range: -- I --

7. Bankfull mean velocity (ft/sec) 
Mean: 5.1 
Range: -- I --

8. Bankfull discharge (cfs) 
Mean: 96.9 
Range: -- I --

9. Bankfull max depth (ft) 
Mean: 1.9 
Range: -- I --

10. Width offloodprone area (ft) 
Mean: 23.3 
Range: -- I --

11. Entrenchment ratio 
Mean: 1.5 
Range: -- I --

12. Meander length (ft) 
Mean: NA 
Range: -- I --

13. 
Ratio of meander length to bankfull Mean: NA 
width Range: -- I --

14. Radius of curvature (ft) 
Mean: NA 
Range: -- I --

15. 
Ratio of radius of curvature to bankfull Mean: NA 
width Range: -- I --

16. Belt width (ft) 
Mean: NA 
Range: -- I --

17. Meander width ratio 
Mean: NA 
Range: -- I --

18. Sinuosity (stream length/valley length) 
Mean: 1.07 
Range: -- I --

19. Valley slope (ft/ft) 
Mean: 0.0168 
Range: -- I --

20. Average slope (ft/ft) 
Mean: 0.0157 
Range: -- J --

21. Pool slope (ft/ft) 
Mean: 0.0032 
Range: o.ooo9 I o.oo6s 

22. Ratio of pool slope to average slope 
Mean: 0.2 
Range: 0.1 I 0.4 

23. Maximum pool depth (ft) 
Mean: 3.0 
Range: 2.3 I 3.9 

24. 
Ratio of pool depth to average bankfull Mean: 2.5 
depth Range: 1.912 I 3.28 

25. Pool width (ft) 
Mean: 16.3 
Range: -- I --

26. Ratio of pool width to bankfull width 
Mean: 1.1 
Range: -- I --

27. Pool to pool spacing (ft) 
Mean: 33.1 
Range: 20 I 52 

28. 
Ratio of pool to pool spacing to Mean: 2.2 
bankfull width Range: 1.3 I 3.4 



APPENDIXD 

MORPHOLICICAL CHARACTERISTICS OF 

PROPOSED STREAMS 



MORPHOLOGICAL MEASUREMENTS TABLE 
U-2525B On-Site Mitigation- Site 2 Reach 1 

Variables Existing Channel 

1. Stream type Incised B5 

2. Drainage area (sq. mi) 0.08 

3. Bankfull width (ft) 
Mean: 7.8 
Range: -- I --

4. Bankfull mean depth (ft) 
Mean: 0.7 
Range: -- I --

5. Width/depth ratio 
Mean: 11.0 
Range: -- I --

6. Bankfull cross-sectional area (sq. ft) 
Mean: 5.5 
Range: -- I --

7. Bankfull mean velocity (ft/sec) 
Mean: 3.4 
Range: 3.1 I 3.8 

8. Bankfull discharge ( cfs) 
Mean: 18.6 
Range: -- I --

9. Bankfull max depth (ft) 
Mean: 0.9 
Range: -- I --

10. Width offloodprone area (ft) 
Mean: 12.0 
Range: -- I --

11. Entrenchment ratio 
Mean: 1.5 
Range: -- I --

12. Meander length (ft) 
Mean: 27.9 
Range: 13.2 I 51.1 

13. 
Ratio of meander length to bankfull Mean: 3.6 
width Range: 1.7 I 6.5 

14. Radius of curvature (ft) 
Mean: 10.9 
Range: 7.1 I 17.1 

15. 
Ratio of radius of curvature to bankfull Mean: 1.4 
width Range: 0.9 I 2.2 

16. Belt width (ft) 
Mean: 12.2 
Range: 8.1 I 25.2 

17. Meander width ratio 
Mean: 1.6 
Range: 1.0 I 3.2 

18. Sinuosity (stream length/valley length) 
Mean: 1.15 
Range: -- I --

19. Valley slope (ft/ft) 
Mean: 0.0174 
Range: -- I --

20. Average slope (ft!ft) 
Mean: 0.0151 
Range: -- I --

21. Pool slope (ft!ft) 
Mean: 0.0111 
Range: o.oo67 1 o.o165 

22. Ratio of pool slope to average slope 
Mean: 0.7 
Range: 0.4 I 1.1 

23. Maximum pool depth (ft) 
Mean: 1.9 
Range: 1.6 I 2.1 

24. 
Ratio of pool depth to average bankfull Mean: 2.6 
depth Range: 2.2 I 3.0 

25. Pool width (ft) 
Mean: 6.7 
Range: -- I --

26. Ratio of pool width to bankfull width 
Mean: 0.9 
Range: -- I --

27. Pool to pool spacing (ft) 
Mean: 20.0 
Range: 12.6 I 27.7 

28. 
Ratio of pool to pool spacing to Mean: 2.6 
bankfull width Range: 1.6 I 3.5 

Proposed Design 

B5 

0.08 

Mean: 7.2 
Range: -- 1 --
Mean: 0.5 
Range: -- I --
Mean: 13.5 
Range: -- I --
Mean: 3.8 
Range: -- I --
Mean: 4.9 
Range: -- I --
Mean: 18.6 
Range: -- I --
Mean: 0.8 
Range: -- I --
Mean: 14.0 
Range: -- I --
Mean: 1.9 
Range: -- I --
Mean: 63.0 
Range: 50.4 I 75.6 
Mean: 8.8 
Range: 7.0 I 10.5 
Mean: 17.3 
Range: 15.8 I 18.9 
Mean: 2.4 
Range: 2.2 I 2.6 
Mean: 12.9 
Range: 11.3 I 14.5 
Mean: 1.8 
Range: 1.6 I 2.0 
Mean: 1.07 
Range: -- I --
Mean: 0.0110 
Range: -- I --
Mean: 0.0103 
Range: -- I --
Mean: 0.0001 
Range: o.ooo1 I o.ooo1 
Mean: 0.0 
Range: 0.0 I 0.0 
Mean: 1.4 
Range: -- I --
Mean: 2.6 
Range: -- I --
Mean: 9.8 
Range: -- I --
Mean: 1.4 
Range: -- I --
Mean: 31.5 
Range: 25.2 I 37.8 
Mean: 4.4 
Range: 3.5 1 5.3 



MORPHOLOGICAL MEASUREMENTS TABLE 
U-2525B On-Site Mitigation- Site 2 Reach 2 

Variables Existing Channel 

1. Stream type Incised B5 

2. Drainage area (sq. mi) 0.10 

3. Bankfull width (ft) 
Mean: 5.0 
Range: -- I --

4. Bankfull mean depth (ft) 
Mean: 1.0 
Range: -- I --

5. Width/depth ratio 
Mean: 5.2 
Range: -- I --

6. Bankfull cross-sectional area (sq. ft) 
Mean: 4.8 
Range: -- I --

7. Bankfull mean velocity (ft/sec) 
Mean: 4.0 
Range: 3.6 I 4.5 

8. Bankfull discharge ( cfs) 
Mean: 19.1 
Range: -- I --

9. Bankfull max depth (ft) 
Mean: 1.3 
Range: -- I --

10. Width offloodprone area (ft) 
Mean: 8.1 
Range: -- I --

11. Entrenchment ratio 
Mean: 1.6 
Range: -- I --

12. Meander length (ft) 
Mean: 42.3 
Range: 14.2 I 72.8 

13. 
Ratio of meander length to bankfull Mean: 8.5 
width Range: 2.9 I 14.7 

14. Radius of curvature (ft) 
Mean: 9.4 
Range: 5.0 I 16.0 

15. 
Ratio of radius of curvature to bankfull Mean: 1.9 
width Range: 1.0 I 3.2 

16. Belt width (ft) 
Mean: 18.5 
Range: 9.0 I 40.7 

17. Meander width ratio 
Mean: 3.7 
Range: 1.8 I 8.2 

18. Sinuosity (stream length/valley length) 
Mean: 1.19 
Range: -- I --

19. Valley slope (ft/ft) 
Mean: 0.0171 
Range: -- I --

20. Average slope (ft!ft) 
Mean: 0.0144 
Range: -- I --

21. Pool slope (ft/ft) 
Mean: 0.0040 
Range: o.oo21 I o.oo56 

22. Ratio of pool slope to average slope 
Mean: 0.3 
Range: 0.2 I 0.4 

23. Maximum pool depth (ft) 
Mean: 1.8 
Range: 1.6 I 2.2 

24. 
Ratio of pool depth to average bankfull Mean: 1.9 
depth Range: 1.6 I 2.3 

25. Pool width (ft) 
Mean: 5.4 
Range: -- I --

26. Ratio of pool width to bankfull width 
Mean: 1.1 
Range: -- I --

27. Pool to pool spacing (ft) 
Mean: 28.8 
Range: 24.0 I 33.7 

28. 
Ratio of pool to pool spacing to Mean: 5.8 
bankfull width Range: 4.8 I 6.8 

Proposed Design 

B5 

0.10 
Mean: 7.6 
Range: -- I --
Mean: 0.5 
Range: -- I --
Mean: 13.9 
Range: -- I --
Mean: 4.2 
Range: -- I --
Mean: 4.6 
Range: -- 1 --
Mean: 19.1 
Range: -- T --
Mean: 0.8 
Range: -- 1 --
Mean: 12.0 
Range: -- r --
Mean: 1.6 
Range: -- 1 --
Mean: 65.0 
Range: 52.0 1 78.0 
Mean: 8.6 
Range: 6.8 1 10.3 
Mean: 17.9 
Range: 16.3 1 19.5 
Mean: 2.4 
Range: 2.1 1 2.6 
Mean: 22.8 
Range: 16.3 1 29.3 
Mean: 3.0 
Range: 2.1 1 3.9 
Mean: 1.06 
Range: -- 1 --
Mean: 0.0199 
Range: -- 1 --
Mean: 0.0187 
Range: -- I --
Mean: 0.0000 
Range: o.oooo I o.oo19 
Mean: 0.0 
Range: 0.0 I 0.1 
Mean: 1.5 
Range: -- I --
Mean: 2.7 
Range: -- I --
Mean: 10.2 
Range: -- I --
Mean: 1.3 
Range: -- I --
Mean: 32.5 
Range: 29.3 I 42.3 
Mean: 4.3 
Range: 3.9 I 5.6 



MORPHOLOGICAL MEASUREMENTS TABLE 
U-2525B On-Site Mitigation- Site 4 

Variables Existing Channel 

I. Stream type Incised B5 

2. Drainage area (sq. mi) 0.57 

3. Bankfull width (ft) 
Mean: 8.9 
Range: -- I --

4. Bankfull mean depth (ft) 
Mean: 1.3 
Range: -- I --

5. Width/depth ratio 
Mean: 6.6 
Range: -- I --

6. Bankfull cross-sectional area (sq. ft) 
Mean: 11.9 
Range: -- I --

7. Bankfull mean velocity (ft/sec) 
Mean: 2.1 
Range: 1.9 I 2.3 

8. Bankfull discharge ( cfs) 
Mean: 24.5 
Range: -- I --

9. Bankfull max depth (ft) 
Mean: 2.1 
Range: -- I --

10. Width offloodprone area (ft) 
Mean: 15.1 
Range: -- I --

11. Entrenchment ratio 
Mean: 1.7 
Range: -- I --

12. Meander length (ft) 
Mean: 44.7 
Range: 25.7 I 58.3 

13. 
Ratio of meander length to bankfull Mean: 5.0 
width Range: 2.9 I 6.6 

14. Radius of curvature (ft) 
Mean: 33.6 
Range: 12.0 I 63.0 

15. 
Ratio of radius of curvature to bankfull Mean: 3.8 
width Range: 1.3 I 7.1 

16. Belt width (ft) 
Mean: 12.3 
Range: 7.4 I 17.7 

17. Meander width ratio 
Mean: 1.4 
Range: 0.8 I 2.0 

18. Sinuosity (stream length/valley length) 
Mean: 1.22 
Range: -- I --

19. Valley slope (ft/ft) 
Mean: 0.0029 
Range: -- I --

20. Average slope (ftlft) 
Mean: 0.0024 
Range: -- I --

21. Pool slope (ft/ft) 
Mean: 0.0073 
Range: o.oo61 1 o.oo8o 

22. Ratio of pool slope to average slope 
Mean: 3.0 
Range: 2.5 I 3.3 

23. Maximum pool depth (ft) 
Mean: 2.7 
Range: 2.5 I 2.8 

24. 
Ratio of pool depth to average bankfull Mean: 2.0 
depth Range: 1.9 I 2.1 

25. Pool width (ft) 
Mean: 13.3 
Range: -- I --

26. Ratio of pool width to bankfull width 
Mean: 1.5 
Range: -- I --

27. Pool to pool spacing (ft) 
Mean: 24.4 
Range: 23.7 I 25.2 

28. 
Ratio of pool to pool spacing to Mean: 2.7 
bankfull width Range: 2.7 I 2.8 

Proposed Design 

C5 

0.57 

Mean: 12.7 
Range: -- I --
Mean: 0.9 
Range: -- I --
Mean: 13.6 
Range: -- I --
Mean: 11.9 
Range: -- I --
Mean: 2.1 
Range: -- I --
Mean: 24.5 
Range: -- I --
Mean: 1.4 
Range: -- I --
Mean: 80.0 
Range: -- I --
Mean: 6.3 
Range: -- I --
Mean: 122.0 
Range: 97.6 I 146.4 
Mean: 9.6 
Range: 7.7 I 11.5 
Mean: 33.6 
Range: 30.5 I 36.6 
Mean: 2.6 
Range: 2.4 I 2.9 
Mean: 42.7 
Range: 30.5 I 54.9 
Mean: 3.4 
Range: 2.4 I 4.3 
Mean: 1.08 
Range: -- I --
Mean: 0.0050 
Range: -- I --
Mean: 0.0046 
Range: -- I --
Mean: 0.0000 
Range: o.oooo I o.ooo5 
Mean: 0.0 
Range: 0.0 I 0.1 
Mean: 2.6 
Range: -- I --
Mean: 2.8 
Range: -- I --
Mean: 17.0 
Range: -- I --
Mean: 1.3 
Range: -- 1 --
Mean: 70.2 
Range: 54.9 1 85.4 
Mean: 5.5 
Range: 4.3 -r 6.7 



MORPHOLOGICAL MEASUREMENTS TABLE 
U-2525B On-Site Mitigation- Site 5 

Variables Existing Channel 

1. Stream type E5 

2. Drainage area (sq. mi) 0.51 

3. Bankfull width (ft) 
Mean: 11.8 
Range: -- I --

4. Bankfull mean depth (ft) 
Mean: 1.1 
Range: -- I --

5. Width/depth ratio 
Mean: 10.4 
Range: -- I --

6. Bankfull cross-sectional area (sq. ft) 
Mean: 13.3 
Range: -- I --

7. Bankfull mean velocity (ft/sec) 
Mean: 4.3 
Range: 3.9 I 4.8 

8. Bankfull discharge ( cfs) 
Mean: 56.5 
Range: -- J --

9. Bankfull max depth (ft) 
Mean: 1.6 
Range: -- I --

10. Width offloodprone area (ft) 
Mean: 147.0 
Range: -- I --

11. Entrenchment ratio 
Mean: 12.5 
Range: -- I --

12. Meander length (ft) 
Mean: 85.2 
Range: 27.5 I 138.0 

13. 
Ratio of meander length to bankfull Mean: 7.2 
width Range: 2.3 I 11.7 

14. Radius of curvature (ft) 
Mean: 29.6 
Range: 6.0 I 71.0 

15. 
Ratio of radius of curvature to bankfull Mean: 2.5 
width Range: 0.5 I 6.0 

16. Belt width (ft) 
Mean: 33.5 
Range: 17.6 I 53.2 

17. Meander width ratio 
Mean: 2.8 
Range: 1.5 I 4.5 

18. Sinuosity (stream length/valley length) 
Mean: 1.16 
Range: -- I --

19. Valley slope (ft/ft) 
Mean: 0.0131 
Range: -- I --

20. Average slope (ftlft) 
Mean: 0.0113 
Range: -- I --

21. Pool slope (ft/ft) 
Mean: 0.0012 
Range: o.oo57 1 o.oo11 

22. Ratio of pool slope to average slope 
Mean: 0.1 
Range: 0.5 I 0.1 

23. Maximum pool depth (ft) 
Mean: 2.3 
Range: 1.9 J 2.6 

24. 
Ratio of pool depth to average bankfull Mean: 2.1 
depth Range: 1.7 I 2.3 

25. Pool width (ft) 
Mean: 11.8 
Range: -- I --

26. Ratio of pool width to bankfull width 
Mean: l.O 
Range: -- I --

27. Pool to pool spacing (ft) 
Mean: 32.7 
Range: 21.3 I 50.8 

28. 
Ratio of pool to pool spacing to Mean: 2.8 
bankfull width Range: 1.8 I 4.3 

Proposed Design 

C5 

0.51 
Mean: 13.7 
Range: -- r --
Mean: 1.0 
Range: -- I --
Mean: 14.1 
Range: -- I --
Mean: 13.3 
Range: -- I --
Mean: 4.3 
Range: -- I --
Mean: 56.5 
Range: -- I --
Mean: 1.4 
Range: -- I --
Mean: 147.0 
Range: -- I --
Mean: 10.7 
Range: -- I --
Mean: 126.0 
Range: 1oo.8 I 151.2 
Mean: 9.2 
Range: 7.4 I 11.0 
Mean: 34.7 
Range: 31.5 I 37.8 
Mean: 2.5 
Range: 2.3 I 2.8 
Mean: 36.4 
Range: 24.6 I 48.2 
Mean: 2.7 
Range: 1.8 I 3.5 
Mean: 1.13 
Range: -- I --
Mean: 0.0118 
Range: -- I --
Mean: O.Dl05 
Range: I 
Mean: 0.0000 
Range: o.oooo I o.oo1o 
Mean: 0.0 
Range: 0.0 I 0.1 
Mean: 2.6 
Range: -- I --
Mean: 2.7 
Range: -- 1 --
Mean: 16.0 
Range: -- I --
Mean: 1.2 
Range: -- l --
Mean: 72.5 
Range: 56.7 l 88.2 
Mean: 5.3 
Range: 4.1 I 6.4 



APPENDIXE 

SEDIMENT TRANSPORT CALCULATIONS 



SHEAR TRANSPORT CALCULATIONS 
U-2525B On-Site Mitigation- Site 2 Reach 1 

Shear Stress Analysis Data 

Feature 

Bankfull Cross-Sectional Area (Abkf) 

Bankfull Width, (Wbkr) 

Width/Depth Ratio (W /D) 

Wetted Perimeter (WP) 
WP=W+2D 

Hydraulic Radius (R) 
R=AbktiWP 

Average Channel Slope (Se) 

Boundary Shear Stress, (-r) 

Median Diameter of Pavement (D5o) 

Median Diameter of Sub-Pavement ( D"50) 

Critical Dimensionless Shear Stress ('tci) 

Largest Particle from Sub-Pavement (Di) 

Largest Particle from Sub-Pavement (Di) 

Required Mean Bankfull Depth (Dr) 

Required Mean Bankfull Slope (Sr) 

Sq.ft 

ft 

ft 

ft 

ft 

ft/ft 

lb/sq. ft 

mm 

mm 

mm 

ft 

ft 

ft/ft 

Existing Proposed 

5.5 3.8 

7.8 7.2 

11.0 13.5 

9.3 7.5 

0.6 0.51 

0.0151 0.0103 

0.56 0.33 

13.75 

1.7 

0.029 

45 

0.15 

0.47 

0.0100 



SHEAR TRANSPORT CALCULATIONS 
U-2525B On-Site Mitigation- Site 2 Reach 2 

Shear Stress Analysis Data 

Feature 

Bankfull Cross-Sectional Area (Abkf) 

Bankfull Width, (Wbkf) 

Width/Depth Ratio (W /D) 

Wetted Perimeter (WP) 
WP=W+2D 

Hydraulic Radius (R) 
R= AbktiWP 

Average Channel Slope (Se) 

Boundary Shear Stress, ('r) 

Median Diameter of Pavement (Dso) 

Median Diameter of Sub-Pavement ( D"so) 

Critical Dimensionless Shear Stress ('Lei) 

Largest Particle from Sub-Pavement (Di) 

Largest Particle from Sub-Pavement (Di) 

Required Mean Bankfull Depth (Dr) 

Required Mean Bankfull Slope (Sr) 

Sq.ft 

ft 

ft 

ft 

ft 

ft/ft 

lb/sq. ft 

mm 

mm 

mm 

ft 

ft 

ft/ft 

Existing Proposed 

4.8 4.2 

5 7.6 

5.2 13.9 

6.1 7.9 

0.8 0.53 

0.0144 0.0187 

0.71 0.62 

13.75 

1.7 

0.029 

45 

0.15 

0.49 

0.0071 



SHEAR TRANSPORT CALCULATIONS 
U-2525B On-Site Mitigation- Site 4 

Shear Stress Analysis Data 

Feature 

Bankfull Cross-Sectional Area (Abkf) 

Bankfull Width, (Wbkr) 

Width/Depth Ratio (W /D) 

Wetted Perimeter (WP) 
WP=W+2D 

Hydraulic Radius (R) 
R=AbktfWP 

Average Channel Slope (Se) 

Boundary Shear Stress, ('t) 

Median Diameter of Pavement (Dso) 

Median Diameter of Sub-Pavement ( D"so) 

Critical Dimensionless Shear Stress ('tci) 

Largest Particle from Sub-Pavement (Di) 

Largest Particle from Sub-Pavement (Di) 

Required Mean Bankfull Depth (Dr) 

Required Mean Bankfull Slope (Sr) 

Sq.ft 

ft 

ft 

ft 

ft 

ft/ft 

lb/sq. ft 

mm 

mm 

mm 

ft 

ft 

ft/ft 

Existing Proposed 

11.9 11.9 

8.9 12.7 

6.6 13.6 

10.7 13.2 

1.11 0.90 

0.0024 0.0046 

0.17 0.26 

29.41 

8.3 

0.013 

45 

0.15 

1.31 

0.0024 



SHEAR TRANSPORT CALCULATIONS 
U-2525B On-Site Mitigation- Site 5 

Shear Stress Analysis Data 

Feature 

Bankfull Cross-Sectional Area (Abkf) 

Bankfull Width, (Wbkr) 

Width/Depth Ratio (W /D) 

Wetted Perimeter (WP) 
WP =W+2D 

Hydraulic Radius (R) 
R=Abkv'WP 

Average Channel Slope (Se) 

Boundary Shear Stress, (c) 

Median Diameter of Pavement (D50) 

Median Diameter of Sub-Pavement ( D"so) 

Critical Dimensionless Shear Stress ('tci) 

Largest Particle from Sub-Pavement (Di) 

Largest Particle from Sub-Pavement (Di) 

Required Mean Bankfull Depth (Dr) 

Required Mean Bankfull Slope (Sr) 

Sq.ft 

ft 

ft 

ft 

ft 

ft/ft 

lb/sq. ft 

mm 

mm 

mm 

ft 

ft 

ft/ft 

Existing Proposed 

13.3 13.3 

11.8 13.7 

10.4 14.1 

12.8 14.1 

1.04 0.94 

0.0113 0.0105 

0.73 0.61 

50 

15.2 

0.021 

50 

0.16 

0.51 

0.0052 



APPENDIXF 

RIPARIAN PLANTING SPECIFICATIONS 



STREAM REFORESTATION: 

Description 

Stream Reforestation will be planted in areas designated on the plans and as directed. See the 
Stream Reforestation Detail Sheets. 

The entire Stream Reforestation operation shall comply with the requirements of Section 1670 of 
the Standard Specifications. 

Materials 

Live Stakes: 

Type I Stream Reforestation shall be live stakes, planted along both streambanks. Live stakes 
shall be Y2"- 2" in diameter. Stakes shall also be 2ft.- 3 ft. in length. 

Live staking plant material shall consist of a random mix made up of the following: 

Percent Planted 
50% 

Common Name 
Button bush 
Silky Dogwood 

Scientific Name 
Cephalanthus occidentalis 
Cornus amomum 50% 

Other species may be substituted upon approval of the Engineer. All plant material shall be 
harvested locally (within the same physiographic ecoregion and plant hardiness zone) or 
purchased from a local nursery, with the approval of the Engineer. All live stakes shall be 
dormant at time of acquisition and planting. 

Coir Fiber Matting: 

Provide matting that meets the following requirements: 

1 00% coconut fiber ( coir) twine woven into high strength matrix 
Thickness- 0.30 in. minimum 
Tensile Strength 1348 x 626lb/ft minimum 
Elongation 34% x 38% maximum 
Flexibility (mg-cm) 65030 x 29590 
Flow Velocity Observed 11 ft/sec 
Weight 20 oz/SY 
Size 6.6 x 164ft (120 SY) 
"C" Factor 0.002 
Open Area (measured) 50% 



Staples, stakes, or reinforcement bars shall be used as anchors and shall meet the following 
requirements: 

Wooden Stakes: 

Provide hardwood stakes 12"- 24" long with a 2" x 2" nominal square cross section. One 
end of the stake must be sharpened or beveled to facilitate driving through the coir fiber 
mat and down into the underlying soil. The other end of the stake needs to have a 1 "- 2" 
long head at the top with a 1 "- 2" notch following to catch and secure the coir fiber mat. 

Steel Reinforcement Bars: 

Provide uncoated #10 steel reinforcement bars 24" nominal length. The bars shall have a 
4" diameter bend at one end with a 4" straight section at the tip to catch and secure the 
coir fiber mat. 

Staples: 

Provide staples made of 0.125" diameter new steel wire formed into a u shape not less 
than 12" in length with a throat of 1" in width. 

Bare Root Seedlings: 

Type II Stream Reforestation shall be bare root seedlings 12"-18" tall. Bare root seedlings shall 
consist of a random mix made up of the following: 

Percent Planted Common Name Scientific Name 
20% Tulip Poplar Liriodendron tulipifera 
20% Sycamore Platanus occidentalis 
20% Green Ash Fraxinus pennsylvanica 
20% Willow Oak Quercus phellos 
20% River Birch Betula nigra 

Other species may be substituted upon approval of the Engineer. 

Construction Methods 

Coir fiber matting shall be installed on the streambanks where live staking is to be planted as 
shown on the Stream Reforestation Detail Sheets and in locations as directed. Work includes 
providing all materials, excavating and backfilling, and placing and securing coir fiber mat. 

Provide a smooth soil surface free from stones, clods, or debris that will prevent the contact of 
the matting with the soil. Place the matting immediately upon final grading. Take care to 
preserve the required line, grade, and cross section of the area covered. 



Unroll the matting and apply without stretching such that it will lie smoothly but loosely on the 
soil surface. Bury the top slope end of each piece of matting in a narrow trench at least 6" deep 
and tamp firmly. Where one roll of matting ends and a second roll begins, overlap the end ofthe 
upper roll over the buried end of the second roll so there is a 6" overlap. Construct check 
trenches at least 12" deep every 50 ft. longitudinally along the edges of the matting, or as 
directed. Fold over and bury matting to the full depth of the trench, close and tamp firmly. 
Overlap matting at least 6" where 2 or more widths ofma~ing are installed side be side. 

Wooden stakes, reinforcement bars, or staples may be used as anchors in accordance with the 
Stream Reforestation Detail Sheets and as directed. Place anchors across the matting at ends, 
junctions, and check trenches approximately 1 ft. apart. Place anchors along the outer edges and 
down the center of each strip of matting 3 ft. apart. Place anchors along all lapped edges 1 ft. 
apart. Refer to the Stream Reforestation Detail Sheets for anchoring pattern. The Engineer may 
require adjustments in the trenching or anchoring requirements to fit individual site conditions. 

During preparation of the live stakes, the basal ends shall be cleanly cut at an angle to facilitate 
easy insertion into the soil, while the tops shall be cut square or blunt for tamping. All limbs 
shall be removed from the sides of the live cutting prior to installation. 

Live stakes shall be installed within 48 hours of cutting. Outside storage locations should be 
continually shaded and protected from wind and direct sunlight. Live cut plant material shall 
remain moist at all times before planting. 

Stakes shall be spaced approximately 4 ft. on center. Live stakes shall be installed according to 
the configuration presented on the Stream Reforestation Detail Sheets. 

Tamp live stakes perpendicularly into the finished bank slope with a dead blow hammer, with 
buds oriented in an upward direction. Stakes should be tamped until approximately% of the 
stake length is within the ground. The area around each live stake shall be compacted by foot 
after the live stake has been installed. 

1 "- 2" shall be cut cleanly off of the top of each live stake with loppers at an angle of 
approximately 15 degrees following installation. Any stakes that are split or damaged during 
installation shall be removed and replaced. 

The bare root seedlings shall be planted as soon as practical following permanent Seeding and 
Mulching. The seedlings shall be planted from top ofbank out, along both sides of the stream, as 
designated on the plans. 

Root dip: The roots of reforestation seedlings shall be coated with a slurry of water, and either a 
fine clay (kaolin) or a superabsorbent that is designated as a bare root dip. The type, mixture 
ratio, method of application, and the time of application shall be submitted to the Engineer for 
approval. 



With the approval of the Engineer, seedlings may be coated before delivery to the job or at the 
time of planting, but at no time shall the roots of the seedlings be allowed to dry out. The roots 
shall be moistened immediately prior to planting. 

Seasonal Limitations: Stream reforestation shall be planted from November 15 through March 
15. 

Measurement and Payment 

Stream Reforestation will be measured and paid for as the actual number of acres of land 
measured along the surface of the ground, which has been acceptably planted in accordance with 
this section. 

Payment will be made under: 

Pay Item 

Stream Reforestation 

Pay Unit 

Acre 



APPENDIXG 

STREAM QUALITY ASSESEMENT WORKSHEETS 



· ;l/';,7h;,;,.; S-!e ;2 ()J)t';J .. ; ~h; 
Stream 

[ USACE AID# DWQ #-_______ _ Site # SAD (indicate on attached map) 

STREAM QUALITY ASSESSMENT WORKSHEET 

Provide the following information for the stream reach under assessment: 

1. Applicant's name:. ___ N_C __ D_O_T ________ _ 

3. Date of evaluation: June 11 2012 --------------------------

2. Evaluator's name: Atkins I O'Loughlin 

4. Time of evaluation: 1 :1 OP ·----------------
5. Name of stream: UT to South Buffalo Creek 6. River basin: Cape Fear 16-11-14-1 

. . 110 acres 7. Approximate dramage area: __________________ _ 8. Stream order:._2 ______________________________ _ 

9. Length of reach evaluated:._5_0_fe_e_t _______ _ 10. County: Guilford 

11. Site coordinates (if known): prefer in decimal degrees. 12. Subdivision name (if any):_N __ IA _____________________ _ 

Latitude (ex. 34.872312): 36·10309 Longitude (ex. -77.556611 ):._-7_9_._6_97_3_2 __________ _ 

Method location determined (circle): @ Topo Sheet Ortho (Aerial) Photo/GIS Other GIS Other ___________________ _ 
13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location): ____ _ 

South of Huffine Mill Road and East ofFlemingfield Road 

1~~~~~m~w~~m0:~H~~~h_w~ey~c_o_n_~_r_u_ct_~_n _______________________________________________ _ 

15. Recent weather conditions: Sunny, warm 
--~-----------------------------

16. Site conditions at time of visit: Moderate Flow 
----------------------------------~-

17. Identify any special waterway classifications known: __ Section 10 __ Tidal Waters __ Essential Fisheries Habitat 

__ Trout Waters __ Outstanding Resource Waters _K_ Nutrient Sensitive Waters __ Water Supply Watershed ____ (I-IV) 

18. Is there a pond or lake located upstream of the evaluation point? YES @)If yes, estimate the water surface area:. ______ _ 

19. Does channel appear on USGS quad map? ~ NO 20. Does channel appear on USDA Soil Survey? @ NO 

21. Estimated watershed land use: _11_% Residential __ %Commercial __ %Industrial li_% Agricultural 

50 %Forested __ % Cleared I Logged __ %Other( __________________ _ 

22. Bankfull width: 8 feet ------------------- 23. Bank height (from bed to top ofbank): __ 2_fl_e_et _____ _ 

24. Channel slope down center of stream: __ Flat (0 to 2%) ~Gentle (2 to 4%) __ Moderate (4 to 10%) __ Steep (>10%) 

25. Channel sinuosity: __ Straight 2L_ Occasional bends __ Frequent meander __ Very sinuous __ Braided channel 

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on 
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points 
to each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the 
characteristics identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a 
characteristic cannot be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the 
comment section. Where there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture 
into a forest), the stream may be divided into smaller reaches that display more continuity, and a separate form used to evaluate each 
reach. The total score assigned to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the 
highest quality. 

Total Score (from reverse):._59 ________ _ 

,.--, ,, . 

Comments: Substrate silt, sand, cobble; velocity moderate; clarity 
turbid 

~ - I 
Evaluator's Signature ___ \j;c"'- .V''')' '' Date,_0_6_12_9_1_2 __________________ __ 
This channel evaluation form is intended to be used only as a guide to assist landowners and environmental professionals in 
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream 
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a 
particular mitigation ratio or requirement. Form subject to change- version 06/03. To Comment, please call 919-876-8441 x 26. 



Stream 

SAD 

STREAM QUALITY ASSESSMENT WORKSHEET 

0-6 0-5 0-5 3 

0-6 0-4 0-5 2 

0-5 0-4 0-4 3 

0-3 0-4 0-4 3 

0-4 0-4 0-2 3 

0-5 0-4 0-2 2 

0-6 0-4 0-2 3 

0-5 0-4 0-3 3 

0-4 0-4 3 

0-4 0-5 3 

0-4 0-5 3 

0-5 0-5 0-5 3 

0-3 0-4 0-5 3 

0-5 0-4 0-5 2 

0-3 0-5 0-6 3 

0-6 0-6 4 

0-5 0-5 3 

0-4 0-4 3 

0-5 0-5 

0-4 0-4 0-4 

0-4 0-4 0-4 0 

* These characteristics are not assessed in coastal streams. 

2 



Stream AXOI I CS42 

USACEAID# DWQ# _______ _ Site# SQ (indicate on attached map) 

STREAM QUALITY ASSESSMENT WORKSHEET 

Provide the following information for the stream reach under assessment: 

1. Applicant's name:. __ N_C_D_O_T ________ _ 

3. Date of evaluation:.__::M....::.:.:a"--y-=-9..:.., _2_:_0_12 _______ _ 

5. Name of stream: UT to North Buffalo Creek 

7. Approximate drainage area:._3_1_8_a_c_r_e_s _____ _ 

9. Length of reach evaluated:_5_0_fe_e_t _______ _ 

2. Evaluator's name: Atkins I O'Loughlin 

4. Time of evaluation: 4:35P --------------
6. River basin: Cape Fear 16-11-14-1 

8. Stream order:_2 _________________ _ 

10. County: Guilford 

11. Site coordinates (ifknown): prefer in decimal degrees. 12. Subdivision name (ifany):_N_IA ___________ _ 

Latitude (ex. 34.872312): 36.13854 Longitude (ex. -77.556611):._-_79_._7_1_9_9_6 _________ _ 

Method location determined (circle): @) Topo Sheet Ortho (Aerial) Photo/GIS Other GIS Other ___________ _ 
13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location): ____ _ 

North ofBriarmeade Road 

14.~~~~u~w~~u0:~H~~~h_w_a~y_oo_n_s_tr_u_c_ti_o_n ________________________ _ 

15. Recent weather conditions: Sunny, warm ---=------------------------------
16. Site conditions at time of visit: Slow Flow ------------------------------
17. Identify any special waterway classifications known: __ Section 10 __ Tidal Waters __ Essential Fisheries Habitat 

__ Trout Waters __ Outstanding Resource Waters l Nutrient Sensitive Waters __ Water Supply Watershed __ (I-IV) 

18. Is there a pond or lake located upstream of the evaluation point? ~ NO If yes, estimate the water surface area:5 ponds 4.8 ac 

19. Does channel appear on USGS quad map? cY!§> NO 20. Does channel appear on USDA Soil Survey? @ NO 

21. Estimated watershed land use: 45 %Residential __ %Commercial ..li_% Industrial _!Q_% Agricultural 

lQ...% Forested __ %Cleared I Logged __ %Other( ___________ _ 

22. Bankfull width: 7 feet -------------- 23. Bank height (from bed to top ofbank):_...:4:...;flo..=ec::.et,__ ____ ...,. 

24. Channel slope down center of stream: __ Flat (0 to 2%) _K_Gentle (2 to 4%) __ Moderate (4 to 10%) __ Steep (>10%) 

25. Channel sinuosity: __ Straight __ Occasional bends _lf_Frequent meander __ Very sinuous __ Braided channel 

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on 
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points 
to each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the 
characteristics identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a 
characteristic cannot be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the 
comment section. Where there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture 
into a forest), the stream may be divided into smaller reaches that display more continuity, and a separate form used to evaluate each 
reach. The total score assigned to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the 
highest quality. 

Total Score (from reverse):_5_2 ____ _ Comments: Substrate silt, sand; velocity slow; clarity turbid 

r·' 

Evaluator's Signature '(_;,,IV [.,.,,~1 i ;, Date 06/28/12 
-- I '---------------

This channel evaluation form IS mtemteo to be used only as a guide to assist landowners and environmental professionals in 
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream 
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a 
particular mitigation ratio or requirement. Form subject to change- version 06/03. To Comment, please call 919-876-8441 x 26. 



STREAM QUALITY ASSESSMENT WORKSHEET 

0-6 0-5 

0-6 0-4 

0-5 0-4 

0-3 0-4 

0-4 0-4 

0-5 0-4 

0-6 0-4 

0-5 0-4 

0-4 

0-4 

0-4 

0-5 0-5 

0-3 0-4 

0-5 0-4 

0-3 0-5 

0-6 0-6 

0-,5 

0-4 

0-5 

0-4 0-4 

0-4 0-4 

* These characteristics are not assessed in coastal streams. 

2 

Stream AXOI I CS42 

SQ 

0-5 0 

0-5 2 

0-4 

0-4 3 

0-2 2 

0-2 2 

0_:2 4 

0-3 3 

0-4 2 

0-5 

0-5 3 

0-5 3 

0-5 2 

0-5 4 

0-6 3 

0-6 2 

0-.5 2 

0-4 2 

0-5 3 

0-4 3 

0-4 2 



Stream AR01 I CS38 

USACE AID# DWQ #~ _______ _ Site# SL (indicate on attached map) 

STREAM QUALITY ASSESSMENT WORKSHEET 

Provide the following information for the stream reach under assessment: 

1. Applicant's name:. __ N_C'-D ___ O_T ________ _ 

3. Date of evaluation:._M_a.::..y_9....:.,_2_0_1_2 _______ _ 

5. Name of stream: UT to North Buffalo Creek 

7. Approximate drainage area:._3_1_9_a_c_r_e_s _____ _ 

9. Length of reach evaluated:._5_0_fe_e_t _______ _ 

2. Evaluator's name: Atkins I O'Loughlin 

4. Time of evaluation: 2:45P ----------------
6. River basin: Cape Fear 16-11-14-1 

8. Stream order:_3 _________________ _ 

10 C Guilford . ouncy:. ___ ~~~---------------

11. Site coordinates (if known): prefer in decimal degrees. 12. Subdivision name (if any):._N_IA ___________ _ 

Latitude(ex.34.872312): 36.14196 Longitude(ex.-77.556611):._-7_9_._7_2_8_2_5 _________ _ 

Method location determined (circle): @) Topo Sheet Ortho (Aerial) Photo/GIS Other GIS Other ___________ _ 
13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location): ____ _ 

North of White Rock Road 

14. Proposed channel work (if any):_H---=ig::....h_w_a...:y_co_n_s_tr_u_c_ti_o_n ________________________ _ 

15. Recent weather conditions: Sunny, warm 
--~-----------------------------

16. Site conditions at time of visit: Moderate Flow ----------------------------------
17. Identify any special waterway classifications known: __ Section 10 __ Tidal Waters __ Essential Fisheries Habitat 

__ Trout Waters __ Outstanding Resource Waters _____K_ Nutrient Sensitive Waters __ Water Supply Watershed __ (I-IV) 

18. Is there a pond or lake located upstream of the evaluation point? @ NO If yes, estimate the water surface area: 0.6 acre 

19. Does channel appear on USGS quad map?@§> NO 20. Does channel appear on USDA Soil Survey? @ NO 

21. Estimated watershed land use: _22_% Residential 

~%Forested 

22. Bankfull width: 8 feet ---------------

__ % Commercial __ % Industrial __ % Agricultural 

20 %Cleared I Logged __ %Other C.----------
23. Bank height (from bed to top ofbank):. __ 4~fi~e'-"et-'-------

24. Channel slope down center of stream: _x__Flat (0 to 2%) __ Gentle (2 to 4%) __ Moderate (4 to 10%) __ Steep (>10%) 

25. Channel sinuosity: __ Straight __ Occasional bends _ll_Frequent meander __ Very sinuous __ Braided channel 

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on 
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points 
to each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the 
characteristics identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a 
characteristic cannot be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the 
comment section. Where there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture 
into a forest), the stream may be divided into smaller reaches that display more continuicy, and a separate form used to evaluate each 
reach. The total score assigned to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the 
highest qualicy. 

Total Score (from reverse):. ____ 5_7 __ _ Comments: Substrate silt, boulder; velocity fast; clarity turbid 

' ,• 
/ _ ... ,~,-\th .. 

Evaluator's Signature___ v ) 
Date 06128/12 

This channel evaluation form is intended to be used only as a guide to assist landowners and environmental professionals in 
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream 
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a 
particular mitigation ratio or requirement. Form subject to change- version 06/03. To Comment, please call 919-876-8441 x 26. 



STREAM QUALITY ASSESSMENT WORKSHEET 

0-6 0-5 

0-6 0-4 

0-5 0-4 

0-3 0-4 

0-4 0-4 

0-5 0-4 

0-6 0-4 

0-5 0-4 

0-4 

0-4 

0-4 

0-5 0-5 

0-3 0-4 

0-5 0-4 

0-3 0-5 

0-6 0-6 

0-5 

0-4 

0-5 

0-4 0-4 

0-4 0-4 

* These characteristics are not assessed in coastal streams. 

2 

Stream AROI I CS38 

SL 

0-5 

0-5 3 

0-4 2 

0-4 3 

0-2 

0-2 

0-2 0 

0~3 3 

0...:.4 3 

0-5 3 

0-5 3 

0-5 4 

0-5 2 

0-5 4 

0~6 3 

0-6 3 

0-5 3 

0-4 3 

0-5 3 

0-4 2 

0-4 2 



APPENDIXH 

PHOTOGRAPHS 
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GENERAL NOTES 
ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH THE FOLLOWING STANDARDS• 
A) NORTH CAROLINA DEPARTMENT OF TRANSPORTATION 'STANDARD SPECIFICATIONS FOR ROADS 

AND STRUCTURES, DATED JANUARY 2012, AND ANY SUPPLEMENTS THERETO ISSUED PRIOR TO THE 
DATE OF RECEIPT OF BIOS. 

B> NORTH CAROLINA DEPARTMENT OF TRANSPORTATION 'ROADWAY STANDARD DRAWINGS, ENGLISH' 
DATED JANUARY 2012, AND ANY SUPPLEMENTS ISSUED THERETO PRIOR TO THE DATE OF RECEIPT OF BIOS. 

ALL RIGHT OF WAY CORNER MARKERS OR FENCING SHALL BE PLACED BY OTHERS AS NECESSARY. 

THE CONTRACTOR IS RESPONSIBLE FOR AVOIDING ANY DISTURBANCE OR DAMAGE TO EXISTING UTIL.ITIES 
AND SHALL BE RESPONSIBLE FOR IMMEDIATELY REPAIRING ANY DAMAGES AT A COST INCIDENT TO THIS 
CONTRACT. 
ABANDONED SECTIONS OF THE EXISTING CHANNEL SHALL BE FILLED TO THE MAXIMUM EXTENT FEASIBLE 
WITH MATERIAL EXCAVATED ON-SITE. THIS EXCAVATED MATERIAL SHALL BE STOCKPILED ADJACENT TO 
THE REACHES OF CHANNEL OR DITCHES TO BE BACKFILLED. 

THE CONTRACTOR MAY UTILIZE THE DESIGNATED STAGING AREA AND THE AREA INSIDE THE PROPOSED 
RIGHT OF WAY FOR STAGING AND STOCKPILING EQUIPMENT AND MATERIALS. 

THE STREAM SHALL BE CONSTRUCTED IN ACCORDANCE TO THE TYPICAL SECTIONS. 

SUBSURFACE PLANS• NO SUBSURFACE PLANS ARE AVAILABLE ON THE PROJECT. THE CONTRACTOR SHOULD 
MAKE HIS OWN INVESTIGATION AS TO THE SUBSURFACE CONDITIONS. 

ROADWAY STANDARD DRAWINGS 
<REV. JANUARY 2012> 
THE FOLLOWING ROADWAY STANDARDS AS APPEAR IN 'ROADWAY STANDARD 
DRAWINGS' - ROADWAY DESIGN UNIT - N.C. DEPARTMENT OF TRANSPORTATION -
RALEIGH, N.C .• DATED JANUARY 2012 AND THE LATEST REVISION THERETO 
ARE APPLICABLE TO THIS PROJECT AND BY REFERENCE HEREBY ARE CONSIDERED 
A PART OF THESE PLANS• 

CONSTRUCTION SEQUENCING 
THIS STREAM MITIGATION PROJECT CONSISTS OF THREE SITES. ONCE WORK BEGINS ON A STREAM SITE, 
THE CONTRACTOR MUST COMPLETE THAT SITE BEFORE MOVING WORK CREWS AND EQUIPMENT TO A 
DIFFERENT SITE, UNLESS APPROVED TO DO SO BY THE ENGINEER. 
LAYOUT LOCATION OF THE NEW STREAM CHANNEL. CONSTRUCTION EASEMENT LIMITS, AND GRADE 
STAKES. THE ENGINEER MUST INSPECT AND APPROVE ALL LAYOUT WORK BEFORE CONSTRUCTION MAY BEGIN. 

MOBILIZE EQUIPMENT AND MATERIALS TO THE SITE. 
INSTALL CONSTRUCTION ENTRANCE PER EROSION CONTROL PLAN. 
ESTABLISH STAGING AREAS AND MARK CONSTRUCTION EQUIPMENT ACCESS LOCATIONS WITH VISIBLE 
MARKERS. CONSTRUCTION EQUIPMENT SHALL BE CONTAINED WITHIN THE LIMITS OF CONSTRUCTION AS 
DEPICTED IN THE PLANS OR SPECIFIED BY THE ENGINEER. 

INSTALL TEMPORARY EROSION CONTROL MEASURES. 
BEGIN FLOODPLAIN GRADING, INCLUDING EXCAVATION OF BANKFULL BENCHES AT LOCATIONS DEPICTED IN 
THE PLANS AND AS DIRECTED BY THE ENGINEER. STOCKPILE MATERIALS IN AREAS DESIGNATED ON THE 
PLANS. KEEP TOPSOIL SEPARATE FROM OTHER STOCKPILE MATERIAL. TOPSOIL MATERIAL WILL BE USED 
LATER ON FLOODPLAIN. 
TOPSOIL SHALL BE EXCAVATED AND STOCKPILED SEPARATELY FROM THE WASTE MATERIAL SO THAT IT CAN BE 
PLACED BACK ON THE FLOODPLAIN ONCE GRADING IS COMPLETE. NO DIRECT PAYMENT WILL BE MADE 
FOR THIS EXCAVATION. OVER-EXCAVATE FLOODPLAIN AND FLOODPLAIN SLOPES TO A DEPTH OF 6' BELOW FINAL 
GRADE AND PLACE 6' OF TOPSOIL TO FILL TO FINAL GRADE. OVER-EXCAVATION SHOULD BEGIN 3' FROM TOP OF 
BANK AND EXTEND TO EXCAVATION LIMITS. SEE TYPICAL SECTIONS FOR DETAIL. 
INSTALL IMPERVIOUS DIKES AND PUMP AROUND SYSTEM TO PUMP STREAM DISCHARGE AROUND THE IMMEDIATE 
WORK AREA AS NECESSARY. 
CONSTRUCTION SHALL PROCEED IN SUCCESSIVE REACHES WITH THE UPSTREAM REACH BEING COMPLETED 
PRIOR TO INITIATING CONSTRUCTION OF THE ADJACENT DOWNSTREAM REACH. EACH REACH SHALL BE LIMITED 
IN LENGTH TO WORK THAT CAN BE COMPLETED BEFORE ALLOWING WATER TO FLOW THROUGH THAT REACH. 
COMPLETION OF A REACH SHALL CONSIST OF CHANNEL CONSTRUCTION, FLOODPLAIN GRADING, IN-STREAM 
STRUCTURE INSTALLATION, BED MATERIAL INSTALLATION, AND EROSION CONTROL MEASURES. CONSTRUCTION 
SHALL BE DONE IN THE DRY, WITH THE CHANNEL FLOW PUMPED AROUND THE REACH UNDER CONSTRUCTION 
AS NECESSARY. 
AT THE END OF EACH DAY'S CONSTRUCTION WORK, THE CONTRACTOR SHALL SEED ALL DISTURBED AREAS 
AND COVER THE STREAM BANKS AND BANKFULL BENCHES WITH COIR FIBER MATTING. IN ADDITION, THE 
CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING ALL TEMPORARY EROSION CONTROL MEASURES 
ON A DAILY BASIS THROUGHOUT THE CONSTRUCTION PROCESS. 
ONCE NEW CHANNEL CONSTRUCTION IS COMPLETE. THE CONTRACTOR SHALL INSTALL STREAM PLUGS TO 
DIRECT STREAM FLOW INTO THE NEW CHANNEL. THE CONTRACTOR SHALL THEN FILL IN THE ABANDONED 
SECTIONS OF THE EXISTING CHANNEL TO THE EXTENT FEASIBLE AND AS DIRECTED BY THE ENGINEER. 
CONTRACTOR WILL ENSURE THAT VEGETATION HAS BEEN ESTABLISHED ALONG THE BANKS OF THE NEW STREAM 
CHANNEL BEFORE DIRECTING FLOW INTO THE NEW STREAM CHANNEL. FOR NEW STREAM CHANNEL REACHES 
WHERE THIS IS NOT POSSIBLE, THE CONTRACTOR SHOULD GET APPROVAL FROM THE ENGINEER BEFORE 
DIRECTING FLOW INTO THE NEW STREAt~ CHANNEL. 
AFTER ALL IN-STREAM WORK IS COMPLETED, THE CONTRACTOR SHALL REMOVE TEMPORARY EROSION 
CONTROL MEASURES AND TEMPORARY STREAM ACCESS AND SCARIFY ANY COMPACTED AREAS AS DIRECTED 
BY THE ENGINEER. ALL PORTIONS OF THE SITE SHALL BE STABILIZED WITH TEMPORARY EROSION CONTROL 
MEASURES. 
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-FP---FP- FLOODPLAIN UNE 

ROCK A-VANE 

ROCK CROSS VANE 

CONSTRUCTED RIFFLE 

STREAM PLUG 

-·---- BOULDER TOE PROTECT ION 
~ BACKFILL EXISTING 

CHANNEL 

PROFILE SYMBOLS 

--- EX !STING GROUND ELEVATION 

' PROPOSED GROUND ELEVATION 
PROPOSED 
ROCK CROSS VANE 

--···- PROPOSED BANKFULL 

~ 0 PROPOSED LOG SILL 

~ PROPOSED LOG CROSS VANE 
PROPOSED ROCK A-VANE 

~ CONSTRUCTED RIFFLE I PI at:HllllG S'(t:1BOLS 
PROPOSED 
STEP POOL STRUCTURE 

TYPE I TYPE II 
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U-25258 OSM-18 · 

CONVENTIONAL PLAN SHEET SYMBOLS 
BOUNDARIES AND PROPERTY: 
State line -----------'--,----------------
County Line----------------------­

Township line-------------.,-------­

City line -------------------
Reservation Line ------------- · - ·-

Property line -------'----------­

Existing Iron Pin----------­ 0 
DP 

Property Corner----------------->< 
ProP,erty Monument...:_ ________ _ D 

"" 
Parcel/Sequence Number-------

Existing Fence Line -----------x--x--x­

Proposed Woven ·Wire Fence---------&-­

Proposed Chain Link Fence 

Proposed Barbed Wire Fence-~------~<):7---­

Existing Wetland Boundary --------- ->«•----

Proposed Wetland Boundary ------·---"•-­

Existing Endangered Animal Boundary 
__ ,., __ 

Existing Endangered Plant Boundary 
_______ .,, __ 

BUILDINGS AND OTHER CULTURE! 
Gas Pump Vent or LVG Tank Cap --~­

Sign ---------------

Well--~----------

Small Mine -----------­

Foundation ------'----'---­

Area Outline 

Cemetery · ~----------­

Building ----------~---­

School 

Church 

0 

0 s 
0 
w 

I t I 
[1----!J 

6 
~ 

Dam·-----------~------------

HYDROLOGY.· 
Stream or Body of Water -------,...- -·----···-

Hydro, Pool or Reservoir------~- [."--=-=-=-.J 
Jurisdictional Stream ---------- -JS--···­

Buffer Zone 1 

Buffer Zone 2 

-----'--~~--- ---BZ 1 -.-

Flow Arrow--~~--------'-~···----·­

Disappeori_ng Stream -----..,..,..--....,--· >-:----·--···--,­

Spring--------------,----~--. .___ ... .....---. 

Wetland ± 

Proposed lateral, Tail, Head Ditch---'- > > > > 
,.._.. ""' 

False Sump..:._ __________ _ 

RAILROADS: 
Standard Gauge ---~----- I I I I I I I I 

CSX TRAIISPORf AT ION 

. 0 
RR Signal Milepost mu:POsr Js 

Switch ~ 
RR Abandoned -----------~ ~ ~ ~ 

RR · Dismantled 

RIGHT OF WAY.· 
Baseline Control Point 

Existing Right of Way Marker -----­ • 6 
Existing Right of Way line 

Proposed Right of Way line 

------ -------

Proposed Right of Way line with ___ _ 
Iron Pin and Cap Marker 

Proposed Right of Way line with 
Concrete or Granite Marker ----

Existing Control of Access 

Proposed Control of Access ------ --~G).lff--

Existing Easement Line --E-­

Proposed Temporary Construction Easement- --e--­

Proposed Temporary Drainage Easement-·- ---TOE-­

Proposed Permanent Drainage Easement-- ---roe-·­

Proposed Permanent Utility Easement--- ---PUE--

ROADS ANI) RELATED FEATURES: 
Existing. Edge ·of Pavement------- -----­

Existing Curb ---------- ------
Proposed Slope Stakes Cut -----­

Proposed Slope Stakes Fill -----­

(reposed Wheel Chair Ramp 

___ .!;. __ _ 

___ £ __ _ 

!Existing Metal Guardrail -------- ---"---"--.....:£..­

Proposed Guardrail --------­

Existing Cable Guiderail 

TTT_I_ 

fl 

Proposed Cable Guiderail------- _....!L... "..J""-,--.JJ._....n_ 

Equality Symbol 

Pavement Removal ---------

VEGETATION: 
Single Tree 

0 Sing_le Shrub ---,----------­

Hedge-------------~ 

Woods lirie -~-----------~ 

Orchard ---------------- 0 0 0 0 

Vineyard -----'---------------1 vlneyoco 

EXISTING STRUCTURES: 
MAJOR: 

Bridge, Tunnel or Box Culvert cm<e 

Bridge Wing Wall, Head Wall and End Wall- ) coNe •• ( 

MINOR: 

Head and End Wall --------­

Pipe Culvert 

Footbridge ------------ >---------~ 

Drainage Box: Catch Basin, Dl or JB Oca 
Paved Ditch Gutter---------

Storm Sewer Manhole -------­

Storm Sewer -----------

UTILITIES: 
POWER: 

Existing Power Pole -~------­

Proposed Power Pole--------­

Existing Joint Use Pole-------­

Proposed Joint Use Pole-------­

Power Manhole ----------­

Power Line Tower---------­

Power Transformer-----,------­

UIG Power Cable Hand Hole-----­

H-Frame Pole ----------­

Recorded UIG Power Line------­

Designated UtG Power Line (S.U.I:.*) ---

TELEPHONE: 

Existing Telephone Pole ------­

Proposed Telephone Pole------­

Telephone Manhole--------~ 

Telephone Booth---------­

Telephone Pedestal--'-------­

Telephone Cell Tower -------­

UtG Telephone Cable Hand Hole ---­

Recorded UIG. Telephone Cable---­

Designated LVG Telephone Cable (S.U.E.*) 

Recorded UIG Telephone Conduit 

Designated UIG Telephone Conduit (S.U.E.*)­

Recorded UtG Fiber Optics Cable ---­

Designated UtG Fiber Optics Cable (S.U.E.")-

® 

---·---

® 

---·--

(!) 

rn 
!II 

A 

~.---t----=-

--tC--

--- -lC----

WATER: 

Water Manhole----------­

Water Meter-----------­

Wafer Valve-----------­

Water Hydrant----------­

Recorded UIG Water line ------­

Designated UIG Water Line (S.U.E.*11----

Above Ground Wate.r line·------ ---'"-"-G""••'-"••::...'--

TV: 

TV Satellite Dish-'---------­

TV Pedestal ------------­

TV Tower-------------­

UIG TV Cable Hand Hole-----·-­

Recorded lVG TV Cable ------- --w-­

Designoted LVG TV Cable (S.U:E.*)·---- ----tv---­
Recorded LVG Fiber Optic Cable ---­

Designated LVG Fiber Optic Cable (S.U.E. *)-

GAS: 

Gas Valve -----------­

Gas Meter ------------

Recorded UIG Gas line ------­

Designated LVG Gas Line (S.U.E.*)I----

--TVFO--

----TYrO-'--

__ , __ 

Above Ground Gas line ------- ---=":..::."..ocG•"'-•--

SANITARY SEWER: 

Sanitary Sewer Manhole 

Sanitary Sewer Cleanout 

UtG Sanitary Sewer line -· ------­

Above Ground Sanitary Sewer 

Recorded SS Forced Main line----­

Designated SS Forced Main line (S.U.E.*) -

MISCELLANEOUS: 

Utility Pole-----------­

Utility Pole with Bose -------­

Utility located Object -------­

Utility Traffic Signal Box ------­

Utility Unknown UIG line -----­

UIG Tonk; Water, Gas, Oil -----­

NG Tank; Water, Gas, Oil -----­

UIG Test Hole (S.U.E.*) ------­

Abandoned According to Utility Records -­

End of Information---------

--ss--

AIO Sanitary Sewer 

--rss--

-- - -f$5- - - -

• 
0 

0 

--ML--

D 
D 

II> 

AATUR 

E.O.I. 
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TYPICAL PLAN 

POOL • TO • FOOL (L) 

POOL GLIDE RIFFLE RUN POOL GLIDE 

!!I !!I ! 
It ~ ... 

8 0 

li! .. ! ... 13 
.. .. • ... 

m ftXFFLE ~ 
• .. 
i a 

FLOW ~ SLOPE >" 1!1 

"' ~w-~~ .... 

TYPICAL PROFILE 

CHANNEL TYPICAL 
NOT TO SCALE 

!!I 
It 
li! ... 
0 

I 
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NC LICENSE ~-0102 

CROSS VANE CONSTRUCTION 
IN MEANDER-BEND 

PLAN VIEW 

RIFFLE 

-

U-25258 
ON-SITE MITIGATION 
GUILFORD COUNTY 

TYPICAL RIFFLE 

~----------Wbxk•f--------~~~~ 

TYPICAL POOL 

0/fTE: 

JA!IKPULL 

Til TO 
EXIITIHQ 
QROUHD 

OVIft•IXCAVATI PLOODPLAIH AND 
FLOODPLAIN ILOPII TO A DEPTH 
OP I" IELOW PINAL GRAll! AHD 
PLACI 8" OP TOPSOIL TO PILL TO PIHAL 
OIIADE. IEOIH 31 PAON TOP OF lANK 
AHD EKTEHD TO IXCAYATIOH LlrtiTS. 

~----------------------wf .. P'"·--------------------~ Til TO 
EKIITIHD 
OROUHD 

--~~-----------wb~k•t--------~~~-

OVER•EXCAVATI PLOODPLAIH AND 
PLOOOPLAIN 8LOPIS TO A O!PTH 
OP I" lftLOW PINAL OIIAOii AND 
PLACI G' OP TOPpon TO FILL TO PINAL 
ORAD&, BIOIH 3 FROM TOP OF lANK 

VATI PLOOOPLAIH AND 
H SLOPES TO A DEPTH 
01 FINAL ORADE AND 

AHD EXTBHD TO EXOAVATIOH LINlTS. TYPICAL POOL WITH 
OP TOPIOtL TO PILL TD PIHAL 

OIIAOI, IEOIH 3' PROM TOP OF BANK 
AHD EXTEND TO EXCAVATION LIN!TI, 

BANKFULL BENCH 
\!bkf • IAHKI'ULL WIDTH 
Dm&X • NAXINUM DIPTH 

Wb • IOTTON WIDTH 
lftpa • FLOOD PRONa ARIA WIDTH 
If 1f • LDW FLOW WIDTH 
D 1f • LOW PLOW DaFTH 

DETAIL 



HOTII THill DlH!H:liONI 8PICJ:PIY 
THI NIHIW'I IOULD!JI tUI 

1/3 
IAiil<l'ULL 

WUTH 

SECTION A•A 

SECTION B·B 

TO FOOTllft IOULOiftlo 
ftiOUOI VOIOI 

ROCK CROSS VANE DETAIL 
NOT TO SCALE 

HOTI!t 
811 ftOCK CftOU VA.~I 
DBTAXI- FOR IPEC:IflCI PLAN VIEW 

PLAN VIEW 

SECTION A·A 

SECT:I:ON B·B 

POIIIILI Oft AT THI 

, 3 Tlrlll IAKI<l'ULL OIPIH, 

LOG CROSS VANE DETAIL 
NOT TO SCALE 

STORMWATER STEP POOL PROTECTION STRUCTURE 
HOT TO SCALI! 
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IXliHO MATTING 
TO Ki&IL 

ITftiNI no 

TYPICAL CROSS SECTION 

PLOOIPLA!N/ 
IXIlTIKG 
OftOUHD 

PROJICT 1\1/EI\!NCI NO. 
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PROJECT ENGINEER 

I 

IH!IT No. 

OSM-ZA 

1-----
1 APPRQIED 8ft 

I 
I 
I 
I 

110 ITEIL 
UIHPO~CIHIKT IM 

DATE: 

ANCHOR OPTIONS· 

COIR FIBER MATTING DETAIL 
NOT TO SCALE 

SECTION A·A 



r TOPOP 
BANK 

I 

TO& 

HEAD OF 
RXFFLB 

IURY IOULPERB 0,1' IBLOYI BED 

SECTION A·A 

ROCK CR088 YAHE OR 
BOULDERe C8EB PLAN 
VUW TO DI!TI!IIIlJHB XP 
A ROCK CR088 VANB %8 
REQUIRED) 

1/3 Dmtx 
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COIR PIB!R NATTXHO 

PROJECT IUIERENC! NO. SHIIT NO. 

U25258 OSM-28 

TOP OF BAH\ 
BANKFULL ITAOB 

ROCK CR088 
VAHI OR IOULDERB. 
XF PLAN VIEW BHOWB 
A ROCK CROBB VANE 

CENUR BOULDER· 2" •4 " 

PLAN VIEW 
DRIVE POINT METHOD 

ROOT WAD TO IB 
JN&TALLID AT A 
DOWNWARD AHQLI 
JNTO THI &TABAN 
lANK 

AT THB TOE OF RXFPLE 
THBN NO ADDXTXONAL 
BOULDERS AR! HBCE88ARY 
CBBI ROCK CROSS 
YAH! DETAIL) 

L...A_fC_-:::J~'~~~~~R 

FOOTER 

ROCK PLAN VIEW 

SECTION B·B 
12" HON. THXCKHE88 WELL 
QRADBD lUX OF CLAU "A" 1 

~;ATt~g ~~AH=~L ~~~~~IAA~~~m. 
1/3 Dmax 

SECTION C·C 
NOT&: 
1, BOULD!RB SHOULD BE NATIVE 8TONE8 

OR SHOT ROCK, ANGULAR AND OILOHQ, 
WZTH AN AXIl APPROXIMATELY 
4'Lxa'Wxa'o 

TOI 

l!. HOT ALL CONSTRUCTED RIFPLEI REQUIRB 
A ROCK CR088 VANE ON THI TOI OF RXPFLI. 

3. IF NO ROCK CROU VAHB 18 PROPOUO AT 

l~1TnaTg: ~~p~~~~LiH~~Ai~c~~~Lgg~~TftUCTID CONSTRUCTED RIFFLE DETAIL 

1/3 
BANKFULL 

WIDTH 

KEY IH VANE TO BANK 
MINIMUM OF B' AT AN 
ELEVATION EaUAL TO 
BANKFULL OR SLIGHTLY 
LOWER 

BOULDER SXlE DATA CHART 

1/3 
BANKFULL 

WXDTH 

PLAN VIEW 

BOULDER DIMENSIONS 
REACH HEIGHT WIDTH 

BITE 2 REACH 1 2' 3' 
SXTE 2 REACH 2 2' 3' 

BITE 4 2 3' 
lUTE G 2' 3' 

NOTEITHEBE DIMENSIONS SPECIFY 
THE MINIMUM BOULDER SIZE 

LENGTH 
4' 
4' 
4 
4' 

HOT TO SCALI 

BACKFILL, 

HEADER ROCK 1 TYP. 
SEB PLAN SHBETB 
FOR ELEVATION 

RXFPLI MATERIAL. 

SET HEADER ROCK BACK 
A MINIMUM OF 1/3 WIDTH 
OF THE FOOTER ROCK 

1167 STONE, TYP •• ----'~~*-i'lt::l:~~4H 

SECTION A·A TXE.VANE ARM INTO 
BANKPULL ELEVATION 

HEADER 
ROCKS 

FOOTER 
ROCKS 

ED 

0,8m MINIMUM ROCKS IN VANE ARM SHOULD 
NOT BE GAPPED OR HAVE ANY 
SIGNIFICANT SPACES 

SECTION B·B 
NOTES: 
1. DEEPEST PART OF POO~ TO BE IN LINE WITH WHERE 

VANE ARM TIES INTO BANKFULL. 
2. DO NOT EXCAVATE POOL TOO CLOSE TO FOOTER BOULDERS, 
3. CLASS "A" STONE CAN BE USED TO REDUCE VOIDS 

BETWEEN HEADERS AND FOOTERS, 
4. COMPACT BANKFULL TO EXTENT POSSIBLE OR AT THE 

DIRECTION OF THE ENGINEER. 
5, POOL DEPTH SHOULD BE 2 TO 3 TIMES BANKFULL DEPTH, 

ROCK A VANE DETAIL 
HOT TO SCALE 

PLAN VIEW 
TRENCHING METHOD 

PROPOBBD 

BOULDBR8. PLACE LAAOBR BOULDER& 
AI FOOTER BOULDBRS (PLACE 
FOOTER BOULDBR8 BILOW BOTTON 
ELEVATXON OF CHAHNEL ), 
IOULOBR8 ARB TO BB AP~ROVED 1Y 
EHDlHEER PRIOR TO IH8TALLATXOH, 

ROOT WAD POOTBR BOULDERS 

a,o• • e.o' LONO, 
1, 01 NIH. DIANITSR SECTION A·A 

NOT& II 

ORUNT ROOT WADS &0 THAT THE 8Tft!AN PLOW h!EIT8 THE ROOT 1'/AO 
8TAAJQHT OH 1 OEFLEOTJHO THE WATER AWAY FRO.II THE IAHK. 

N!THODS OF INBTAllATIOHo 

DRXVI! POINT h!!THODI 

SHARPEN TH! !ND OF Tn LOQ B!POR! ,;DRIVIHQ" AT A DDWHWAAD 
AHOLB XNTO THE lANK, IOUL»EA SHOULD II PLACED ON BACH BJDB 
OF THB ROOT WAD TO PIN IT XH PLAC&. THB BOULDEAI SHALL Bl! 
APPROXIW.TILY 3' X a' X 4'. ONB•THXRD OF TH! ROOT 
WAD SHOULD REW.IN BELOW HORtlAL BAll FLOW COHDITIOHS. 

TRBHCHIHD M!THODI 

IF THI ROOT WAD CANNOT IE DAIVIN INTO THE IAHK OA THI IAHK HIED& 
TO II AECONBTRUCTED 1 THE TRINCHXHO NITHOD SHOULD II USID. THX8 
NBTHOD RIQUIREI THAT A TRENCH II EXCAVATED FOR THI LOD PORTION 

8kDUftaAT a~ ~aigA!1fRG~~~1MX~mB ~~tM1ra"~~~LLED 
BANK AHD OW THE 8Tft!AN BID. IOULDI!ft8 SHOULD 8! PLACED 
ON BACH THE ROOTWAD TO PIH IT lH PLACII. THI IOULD!ftl 
8HOULD BB APPROXXRATELY a' X a' X 4', ONB•THXRD OP TH! ROOT 
WAD SHOULD REiiAIN IELOYI HORYAL IAU FLOW CONDlTIOHB. 

ROOT WAD DETAIL 
HOT TD &CAL! 

BXI8TXHQ GROUND\/ - - -
----

I 

BENCH (WIDTH VARIES AS 8lTE ALLOW8 1 BEE PLAH 8HIET) 
BOULDERS 
cR~MLRXP 

&TONI 

BOULDER TOE PROTECTION 
HOT TO ICALB 



1/3 
BANKFULL 

WIDTH 

K!Y IH VANE TO BANK 
NINIMUII OP S' AT AH 
BLBVATIOH &QUAL TO 
BANKFULL OR SLXQHTLY 
LO~lR 

2/3 
BANKFULL 

WIDTH 

FLOW 

I 
\ A 

PLAN VIEW 

HDTII THBBB DIMEHBIOHS SPICIPY 
THB l'liHIMUii BOULDER SIZI 

SECTION A·A 

SECTION B·B 
NOT!& I 

ROCKS IH VANS ARM SHOULD 
HOT B1!. OAPPBO OR HAVI ANY 
BXQHXFXCAMT SPACES 

1, DEEPIIT PART OF POOL TO !I IN LIN& WITH WHIRS 
VANE ARM TIES INTO BANKFULL, 

2, DO NOT !KCAVATI! POOL TOO CLOSB TO FOOTER IOULDERS, 
3, OLAU "A" STOHl CAN IE UBID TO RBDUCB VOIDS 

BETWEEN HEADERS AND FOOT~RS, 
4, COMPACT BACKFILL TO EXTENT P0881BLB OR AT THE 

DIRBCTIOM OP THI IHOINI!R. 
5, POOL DEPTH SHOULD BE a TO 3 TIMES BANKFULL DEPTH, 

ROCK VANE DETAIL 

2/3 
BANKFULL 

WIDTH 

BURY BHD OF 
LOQ YAH! INTO 
CHANNEL BED 1 

i
:l MIN, 4' 

ANCHOR LOO BV 
PIMNIHO WUH 

1/3 
BANKFULL 

WIDTH 

NOT TO SCALE 

HEADER ROCK I 
PLOW 'f 

' 
I 

,.-

I ' LO POOL I VAN& 

'_ H!ADBR 
, ROCK 

ROCK 1 FOOTER t 

POOL EXCAVATED PER A 
DIRECTION OP EMO!HBBR 

REACH 
BIT! 2 R!ACH 1 
BITS 2 REACH 2 

UTi 4 

KEY IN VAHB TO lANK 
MINIMUM OF 8' AT AN 
BLBVATION EQUAL TO 
BANKFULL OR &LIGHTLY 
LOWER 

PLAN VIEW 

NOTE I THEBB DINIM8IONS SPECIFY 
THB NIHIMUM BOULDER SIZE 

H!AD!R ROCK, TYP 
SEE PROFILE FOR 
ILIVATlON 

SECTION B·B 
HOTE81 
1 , D&IPIST PART OF POOL TO I& IN LIN& WITH WHERE 

VANE ARM TIES IHTO BANKFULL, 
2, DO HOT EXCAVATE POOL TOO CLOSE TO FOOTER BOULDER&, 
a, CLA&a "A" STONE CAN BE USED TO REDUCE VOIDS 

BBTW!EH HEADERS AHD FOOTERS, 
4, COMPACT BACKFILL TO EXTENT POSSIBLE OR AT THI 

DIRECTION OF THE ENGINEER, 
6, POOL DEPTH SHOULD BE 2 TO 3 TIMBS BANKFULL DEPTH, 

LOG VANE DETAIL 
HOT TO SCALI 

~AOJICT P.EFEP.ENCI NO. 11111"'1-n Kimley-Horn 
IIIIII..J-U and Associates Inc. 
P,O, BOX 33068 - RALEIGH, NORTH CAROLINA 27636-3068 I 

U25258 
PROJICT ENGINEER 

I 

SHEET NO, 

OSM-2.C 

1------
PHONE: (919) 677-2000 FAX: (919) 677-2050 
NC LICENSE j!'-0102 

U-25258 
ON-SITE MITIGATION 
GUILFORD COUNTY 

NOTES: 
1) CHANNEL BLOCK SHALL BE INSTALLED IN ACCORDANCE WITH THE 

PROJECT SPECIFICATIONS. 
2) BLOCK SHOULD BE INSTALLED AT THE INTERFACE BETWEEN EXISTING 

CHANNEL AND PROPOSED CHANNEL, 
3) BOTTOM OF BLOCK SHOULD BE A MINIMUM OF 2.0' BELOW THE INVERT 

OF THE EXISTING CHANNEL. 
4) BLOCK SHOULD EXTEND A MINIMUM OF 2,0' BEYOND THE LIMITS OF THE 

EXISTING STREAM CHANNEL, 
S) INSTALL EROSION CONTROL MATTING AND SEED IN ACCORDANCE WITH 

THE PROJECT SPECIFICATIONS IMMEDIATELY AFTER GRADINB. 
6) COMPACT BACKFILL TO EXTENT POSSIBLE OR AT THE DIRECTION OF 

THE ENGINEER. 

NEW STREAMBANK SHALL 
BE TREATED AS 
SPEC!F!ED IN PLANS 

COMPACTED 
BACKFILL 

SECTION A·A 

EXTEND CHANNEL BLOCK ~~~ 
M!N. OF 2.0' BEYOND LIMITS 
OF EXISTING CHANNEL 

PLAN VIEW 

STREAM PLUG 
NOT TO SCALE 

UNCOMPACTED 
BACKFILL 

SECTION B·B 

N'PIIOIEO Bf: 

DATE: 

SELECT 
MATERIAL (SEE PROJECT 
SPECIAL PROVISIONS) 

15,0' M!N. 
LENGTH 



NOTES: 
1) All excavation shall be performed In only dry or Isolated 

sections of channel. 
2) Impervious dikes are to be uaed to isolate work fr<:~m 

stream flow when necessary. 
3) All graded areas shall be stabilized within 24 hours. 
4) Maintenance of stream flow operotlona shall be Incidental 

to the work. This lncludn polyethylene 
sheeting, diversion pipes, pumps and hous. 

5) Pumps and hoses shall be of sufficlclent slzo to dewoter 
the work area. 

SEQUENCE OF CONSTRUcnON POR PUMP AROUND OPERATION 

1. INSTALL SPECIAL STILLING DASIN(S). 

2. INSTALL UPSTREAM PUMP AND TEMPOIWIY FLEXIBLe HOSE, 

3. PLACE UPSTREAM IMPERVIOUS DIKE AND B!GIN PUMPING 
OPERATIONS FOR STREAM DIVERSION. 

4, PLACE DOWNSTREAM IMPIRVIOUS DIKE AND PUMPING 
APPARATUS. DEWATER ENTAAPP!D AREA. AREA TO B! D!WATERED 
SHALL BE EQUAL TO ONE DAY'S WOIIK, 

8. PI:RFORM STREAM RESTORATION WORK IN ACCORDANCE WITH 
THE PLANS. 

6, EXCAVATE ANY ACCUMULATED SILT AND DEWATER BEPORE 
REMOVAL OF IMPEI\YIOUS DIKES, REMOVE IMP<RVIOUS DIKES, 
PUMPS, AND TEMPOIWIY FLEXIBLE HOSE, (DOWNSTREAM 
IMPERVIOUS DIKES FIRST), 

7. AIL GRADING AND STABILIZATION MUST 81 COMPL~TED IN ONE 
DAY WITHIN THE PUMP AROUND AREAS BETWEEN THE IMPERVIOUS 
DIKES. THE IMPcRVIOUS DIKE LOCATIONS AS SHOWN ON THIS 
SHEET ONLY SHOW THE UPPER AND LOWER EXTENT OF WORK FOR 
EACH STREAM SEGMENT. TH! CONTRACTOR IS RESPONSIBLE FOR 
DETeRMINING THE LOCATION OF THE IMPERVIOUS DIKE(S] FOR 
EACH DAY'S WORK. 

8. REMOVE SPcCIAL STILLING BASIN(SJ AND BACKPILL. STABILIZE 
DISTURBED AREA WITH SEED AND MULCH. 

PREPARED ~ 1M£: CFflCE Of: 

Jllllll'l-n Kim ley-Horn 
-.J-U and Associates, Inc. 
P.O. BOX 33~68 - RALEIGH, NORTH CAROLINA 27836-3068 
PHONE: {919 677-2000 FAX: (919) 677-2050 
NC LICENSE -0102 

U-25258 
ON-SITE MITIGATION 
GUILFORD COUNTY 

EXAMPLE OF PUMP-AROUND OPERATION 

SPECIAL STILLING BASIN -----.... 
!SEE PROJECT SPECIAL 
PROVISIONS! 
!SEE NCOOT STANDARD 
ORAWING 1630.06) 
Utilize a Stabilized Outlet 
Instead of a Special Stilling 
Basin If Pumping Clean Water 

IMPERVIOUS DIKE 
(SEE PROJECT SPECIAL PROVISIONS) 

TEMPORARY 
FLEXIBLE HOSE 

I 
\ 

I 
I 

' \ 
I 
\ 

' ' \ 
\ 
\ 

' \ 
\ 
1 
I 
I ..... ___ , 

I 
I 
I 
I 
\ 
\ 
\ 

' 

' 

.... 

SPECIAL STILLING BASIN 
(SEE PROJECT SPECIAL PROVISIONS) 

DEWATERING PUMP 

' ' 

EXISTING 
STREAM 
CHANNEL 

' ' ' 
IMPERVIOUS DIKE: 
(SEE PROJECT SPECIAL PROVISIONS) 

' ........ ~--
PUMP-AROUND PUMP -- ...... ____ __ ---- ........... 

PROJ!CT REP!R!NCI NO. SHEET NO. 

U2525B OSM-20 
PROJECT ENGINEU 

I 

N'PROIEO Bt: 

DArE: 



VARIABLES 

STATlON 

Relerenoo Reach 
Tributary 10 Rlddlcl!s 

Creek (KIIA) 

C5 

Reference Reach Reference Re11ch Tliburary to Reference Reach TributatY to 
RfddlcksCreek (KHA) Lake Jeanetle (NCOOT) Rich fork (KIIA) 

E5 

Exis6ng Site 2 Reach 1 
Regional Curves Pied mont 

I Rur.atJ:Rosgen Relere nee 

PRfPARED IN 'ffi£ CfflCt Of: 

1111""1-lnll Kim ley-Horn 
~-U and Associates Inc. 
P.O. BOX 33~68 - RALEIGH, NORTH CAROLINA 27636-3068 I 
PHONE: (919 677-2000 FAX: (919) 677-2050 
NC LICENSE -0102 

Slle2Reach 1 
De!ign Reach 

U-25258 
ON-SITE MITIGATION 
GUILFORD COUNTY 

Existng Sl)! 2 Ream 2 
Regional Curves Pled mont 

IRcr11U:Rosgen Rerere nee 

200t001o205+00 

PAOJECT REIE'-!NCI NO. 

U25258 

Site 2 Reach 2 
De!ign Reach 

SHEET NO. 

OSM-2£ 



VARIABLES 

STATIOI! 

ll.tlference Read! 
TribUiaJY to Riddicks 

Creek(KHA} 

Reference Reacll Reference Reach TrtburaJY to ll.tlference Read! TrlbutaJY to 
IHddld<sCmek(KHA} LakeJeanelle{tiCOOl} Nich Fork {KHA) Exieting Site4 

Regional Curves Piedmont 
IRumliRo~gen Nelerence 

mtPAREO IH THE CffJC£ Of': 

~-n Kimley-Horn 
IIIII....J-U and Associates Inc. 
P.O. BOX 33068 - RALEIGH, NORTH CAROLINA 27636-3068 I 
PHONE: (919) 677-2000 FAX: (919) 677-2050 
NC LICENSE F"-0102 

U-25258 
ON-SITE MfTIGA TION 
GUILFORD COUNTY 

Site 4 
lle!ign Reaclt Existing Site 5 

~ROJECT REFEIIENC! NO. 

U25258 
PROJECT E GINEER 

I 

SHEET NO. 

OSM-2F 

1-----
N'PROI£0 Bf: 

Site5 
Design Reacb 

500+001o W3+62 



SUMMARY OF QUANTITIES 
DESCRIPTION SECTION QUANTITIY UNIT ITEM DESCRIPTION 

6133000000-N SP 1 LS CONSTRUCTION SURVEYING FOR MITIGATION 

6133000000-N SP 1 LS GRADING FOR MITIGATION 

1077000000-E SP 600 TON #57 STONE 

3656000000-E 876 1,250 SY FILTER FABRIC FOR DRAINAGE 

3651000000-E SP 975 TON BOULDER 

3642000000-E 876 60 TON PLAIN RIP RAP, CLASS A 

3649000000-E ,876 50 TON PLAIN RIP RAP, CLASS B 

6133000000-N SP 1 LS DIVERSION PUMPING FOR MITIGATION 

6132000000-N SP 6 EA LOGS 

6132000000-N SP 2 EA ROOTWADS 

PREPAREO IN lliE Cf"FJC>: Cf": ~AOJ!CT RIP!R!NC! NO. !H!!T NO. 1111111"1-n Kimley-Horn uzsz~~JECTENOIN!ER osu-3 

IIII....J-U and Associates Inc. ---~·c;;~.... ~~ 
P.O. BOX 33066 - RALEIGH,- NORTH CAROLINA 27636-3066 J l§L••"fis''/•":'~~ I -N'P_1101_£_0 Bf-,-
PHONE: (919} 677-2000 FAX: (919) 677-2050 • ' "F\ NC LICENSE F' -0102 i SEAL 't i 1 

r~=:::....:....::.:..::.::._---:U:-:--2=s-=2=-=ss=---------l \c 030~ !:: J I 
ON-SITE MITIGATION '~~f!:k·:;.~~ : 
GUILFORD COUNTY I 

OATE: 

SUMMARY OF EARTHWORK 
FOR MITIGATION 

. . .. MITIGATION 
LOCATION UNCLASSIFIED MITIGATION MITIGATION MITIGATION 

EXCAV. EMBANKMENT BORROW WASTE 
(CU. YO.) (CU.YO.) (CU.YD.) 

SITE 2 7,304 785 0 6,519 

SITE 4 1,369 . 235 0 1,134 

SITE 5 1,810 31 0 1,779 

SUBTOTAL 10,483 1,051 0 9,432 

APPROXIMATE QUANTITIES ONLY, MITIGATION UNCLASSIFIED EXCAVATION, MITIGATION 
BORROW EXCAVATION, MITIGATION FINE GRADING AND MITIGATION CLEARING AND 
GRUBBING WILL BE PAID FOR AT THE CONTRACT LUMP SUM PRICE FOR "GRADING 
FOR MITIGATION". 



DESC. STATION 
HA16 200S!i 
OC\IB 20076.9 

HR17 204t!l0.7 

Tll9 205t11.2 

Rl7 

HR16 205+17.6 

RAVl 205t43.0 
R1S 
HA19 2ffi+53.2 

OCV9 205+82.7 

Rl9 
HA20 20fil{l5.4 

lRlO 206+16.1 

HA21 206>26.5 

lRl! 
ll2l 

:: -------.E_ -

NORTiiii'IG EASTING Elf.V. AAOIIJS DESc. STATIOI'I I'IORTHiiiG EASTII<G 
856586.17 179«JB7.12 733.77 liR2S 207tJ!8.2 856337.99 179420fi.44 

733.34 1R13 2(l]ta't~ SS632S.B.S 1794201.22 

16 R25 856327.28 1794229.97 

733.14 Jtl\26 W7+78.8 8.56&.19.66 1794215.27 

732.88 RA.V2 207t!f5.9 8.56298.80 179422!1.37 

16 R26 656.?.8.>.90 1794213.78 

732.88 ffi27 208t11.7 856285.15 1794235.24 

732.43 RCV12 .208<-19.0 856277.82 1794235.71 

17 ~27 8.56278.8-1 1794255.19 

731.42 ffi2B 208->'29.5 856.?.88.0'1 1794233.97 

73!191 RAV3 2ll8!42.3 8562!>7.30 1794246.12 

19.5 R28 856246.66 1794229.65 

730.53 liR29 '206>59.6 856l.'10J2 1794248.16 
RAV4 208t74.3 856226.79 1794243.53 

21 R29 8.56220.65 1794261. • 

730.44 2cet92.0 1>56209.82 1794245.Jl3 

7l!0.05 lli\VS '209>04.2 856199.71 1794251.57 

19.5 R30 856l8S.sS 1794236.36 

END RESTORATION/RELOCATION 
STA 213+07 

ELEV. 

nasa 
728.>10 

728.43 
728.09 

727.29 

727.20 

726.70 

726.46 

725.31 

724.31 

724.25 

AADIUS OESC. STATION flORTHI!lG EASTiflG ELE\1. AAOIIJS 
210i-17. 7 B.S6094.Jl!l l79'R!la29 721.3.1. 

RCV15 2t0i-35.8 S.56071i8S 179-1253.80 721.45 
·.u.s R34 8.56072. : 1794234.91 19.5 

HR35 210i-51. 8.56061.51 179-1151.32 72!.15 

R15 210166.7 856049.04 l~43.B2 721.00 
19.5 RS5 6560BB.Sl 179<1,259.74 19.5 

HR36 856033.67 179-1240.8.5 721.0!! 

RCV16 720.56 
19.5 R36 19.5 

HRS7 72027 

1R16 720.15 

19.5 R37 19.5 
HRS8 720.15 
RCV17 71.9.68 

19.5 R38. 855950.43 1794218.32 19.5 
HR39 211+81. 855939.91 179-1234.74 719.49 

211+93. 855927.59 11~.83 719.26 
19.5 R39 855917.05 1794243.25 19.5 

HR<lO 212+12. 8.55912.22 179-1224.36 719.26 

RCV18 212+30.7 855894.57 17.!J.I22B.S8 718BO 
195Ro!O 855869.73 179-12C9.99 19.5 

HR41 212+44.4 B.SSS81.20 1794227.52 718. 

RCV19 212+52. 8558.73.67 179-1223.8.6 flS.. 
19.5 Rot! 8.55865.14 1794241.40 19.5 

HR42 2!2+75.7 8558.52.24 1794226.78 7!8.10 

Ifill 213+07. 85SS21Ull 1794247.62 718.00 

Kim ley-Horn 
and Associates, Inc. 

P.O. BOX 33068 - RALEIGH, NORTH CAROLINA 27636-3068 
PHONE: (919) 677-2000 fAX: (919) 677-2050 

SITE 2 

-
BACKFILL, TYP. 

PAOJ!CT AEPElii!NC! NO. SHEET NO, 

I 

U25258 
PROJECT ENGINEER 

I 

OSM-4 

1-----
N'PFI(}{£0 Br1 

•• 
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Kim ley-Horn 
and Associates, Inc. 

STREAM -
PLUG, TYJ·-f' 

/ 
/ 

P.O. BOX 33068 - RALEIGH, NORTH CAROLINA 27636-3068 
PHONE: (919) 677-2000 FAX: (919) 677-2050 

SITE 2 

BEGIN RESTORATI 
STA 200+00 

., \ 
~ ~ \ 
\•\\ 

\ ':».} 
\. 1>\ 

\ "' \.\\ 

c~~---~ I 
---.c._ __ - .c.__-- .c.__-,~--

O!SC. 

Rl 

R3 
HM 
TR.l. 
R4 
HRS 
RCIJS 
R5 
HP.6 

R6 
HR1 
RC\14 
R? 

R\fC7 
Rl3 

RV1 
Rl4 
TR1 
ffillS 

Rl5 

,~OJICT REP!~!NCI NO. SHEET NO, 

U25258 OSM-5 
PROJECT ENGINEER 

I 
1------
1 N'Pfl(JI£0 Bf: 

I 

0/iT'£: 

,. 

l ~ . ---
STATION NOOTHING EASTiN(; fl.EV. AAO!US 
200<00.0 8569!14.18 l?r4016.27 7'38.30 
200+11.9 B56'JS6.'lB 179lw7.zs 7'38.22 

856972. 1191015.68 19 
200+29.5 856970.71 11!'4000.72 7'38.30 

8SW*7A5 119lOlR.29 16 

200>6~9 8569~7.25 17So10Cl5.96 11fT.91 
lOO>S6.4 856919.Z& 17So10lO.i>1 737.78 

856919.69 17So100l.9S 1o 
l00>91il 856910.9l 17So101il,9l 11fT.13 
201•11!.2 856389.06 l1So102S.6 737.59 

85638?.8Z 1191001. 16 
201•25.6 856381.ll0 17So102G. • 71fT.59 
201+11.8 8563S?.ll0 1791018.57 737.45 

20h6..'i.l 856S.4.60 !191022.91 737.31 
8568lS.S1 l1So100l.12 16 

201>79.4 856830.1~ l1So102l.13 737.31 
201•97.0 856815.38 l1So10l3.63 137.12 

1!.56ll01.65 l7So10Z7.64 16 
202.o&7 8..'i6ll04.07 17910l2.0'i 736.92 
202•32.9 856750.47 1791017.45 736.67 

E56776.Z& l79101ll.S9 16 
856773.01 17So1017.4l 736.67 

202•64.7 E56749.40 17So10ll.52 780.25 
856745.58 1791027.04 16 

202•74.7 8567W.W 1191012.17 780.25 
856719.00 1791020.36 735.88 
856712.01 1191002.69 
8567C-9.64 1191021.54 1S'i.10 
856(:93.66 1191019 . .54 135.49 
856Wl.l9 1191038.39 19 
ESS678.9'i 119101;'1.95 735.29 

18 

1191044.27 734.69 
1791GSe.71 16 
11~052.92 134.49 

204>14.3 11~068.56 134.21 

11~061.77 16 
~17.8 

204>27.3 SSS6!2.5S 11SotOn.l1 134.2! 

856(:93.15 17So10S2.ES 183.11 
E56S91.70 11~098.22 16 



DESC. 5TA.TION 

Rl 

LVl -100101.7 

HRl 400>13.4 

RCVl 400Ml.S 

R2 

HR2 400>71.2. 

TR1 -101-'00.1 

R3 

HR3 40L>20.9 

RCV2 401<42..2 
R4 

HR4 .Wl-IW.7 

TRZ 402+18.5 

LV2. 402.<31.9 

R5 

HR5 402440.6 

LCVl -102-191.1 

R6 

HR6 403>10.1 

I'.CV3 403+l7.9 

R7 

HR7 403<73.6 
TIE IN -10~.0 

OESC STATION 

R8 
R9 

RIO 
SPSl 40>42..3 

SP52 -10+46.3 

SPS3 40+50.3 

SPS4 40>54.3 

SPS5 40>58.3 
SPS6 40+61.3 

TIE IN 40>64.8 

v 

BEGIN SBG 
STA. 216+oo @ 

-- -L-JR.T1--- ~C ------- ,.,----

@ 

1>/0.~TH!NG EASTb"lG 

369893.99 17l>7419.14 

869874.80 1787395.42 

369867.77 17l>7403.5 

869853.45 1787427.63 

869827.23 "1787412.04 

369829.09 17l>7442.4. 

86980017 1787444.15 

869802.02 '1787474.69 

869781.38 .1787451.2.4 

869755.76 '1787466.60 

369745.12 17l>7444.15 

869722.95 1787465.09 

869703.1Z '1787444.11 

-869692..15 .1787436.63 

869680.96 '1787465.06 

869683.74 17l>7434.69 

869633.45 1787430.02 

869626.79 '17l>7469.6 

869614.63 1787431.53 

369597.69 1787436.94 

869585.53 '1787398.83 

869557.35 1787427.71 

869548.91 1787419.13 

NORTHING EASTJNG 

U9537.22 1787480.24 

869551.60 1787452.48 

869558..12. 1787451.13 

869565:18 1787452.64 

W3568.15 1787460.05 

WJ570.40 1787456.73 

869571.50 1787452.90 

869571..44 1787448.91 

WJ570.92 1787444.95 

869571:16 1787446.56 

ELEV. 

723.83 

723.83 

.723.70 

123.60 

723.41 

723.41 

723.20 

723.00 

722.82 

122.82 

722.82 

722.44 

722.44 

722.32 

722.22 

722.11 

El£V. 

727.77 

7Z6.77 

725.77 

714.77 

72.3.77 
722.77 

72M8 

RA.OIUS 

30.5 

30.5 

30.5 

305 

30.5 

40 

40 

RADIUS 

16.5 

13.5 

13.5 

/ 

/ 
/ 

/ 

P.O. BOX 33068 - RALEIGH, 
PHONE: (919) 677-2000 

Kim ley-Horn 
and Associates, Inc. 

NORTH CAROLINA 27636-3068 
F'AX: (919) 677-2050 

SITE 4 

DRAINAGE SWALE IN LOCATION 
Cl-h£1.llo!N~l TO MAINTAIN POSITIVE 

S'fGRMWATER OUTLET 160 

PROJ!CT 1\EP!I\IINC! NO. 

U25258 
PROJECT ENGINEER 

I 

II so 
~ I 

SH!ET NO. 

OSM-6 

--
..,.....__SEE ROADWAY SHEET 18. TIE PROPOSED STORMWATER- c - - - - - - -

STEP POOL STRUCTURE TO ROCK CROSS VANE ARM 

\ . 
\ 
\ 
~ 

" 

" '--.;- -. \ 
• • • !f-,\ 

~\ - - *- -- ~ -1 -
........ __ 

........ --..1¥(8 
.. "-'i< ..._~ . ~ \ . ) 

• I 
I 

• I 
I 

BEGIN RESTORATION 
STA 400+00 



---.... __ __ 
------~ 

F ------

END RELOCATION 
STA 503+62 

SIDE TRIBUTARY TO TIE INTO 
DDri•D,., D RELOCATION AS SHOWN. 

VANE STRUCTURE 
GRADE. 

R STRUCTURE SHALL 

Harold A. Horton 
DB 3461 PG 1283 

N 
> 
<I e; 

SITE 5 
111 0 so 
kigg ! ! 

NCOOT 
DB 4609 PG 2101 

___________________ £ _______ _ 

PLUG, TYP. 

ULDER TOE PROTECTION 
TIE IN __DRAINAGESWALEAS T - - -

1'ilfCESSARY TO MAINTAIN 
POSITIVE DRAINAGE FROM 
ADJACENET FILL SLOPE 

NCDOT 
DB 4609 PG 2101 


	U-2525B IP Application Letter
	U-2525B-C Individual, Guilford County, Aug 20, 2013



