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Task 6 As-Built Baseline Report 

 Sassarixa Swamp Mitigation Site, DMS ID# 100040  

 Neuse River Basin – CU# 03020201, Johnston County, North Carolina   

 Contract No. 7425 

 

Dear Mr. Dow: 

 

On July 19, 2021, Wildlands Engineering received comments from the North Carolina Division of 

Mitigation Services (DMS) regarding the Draft As-Built Baseline Report dated June 29, 2021.  The 

following letter documents DMS feedback and Wildlands’ corresponding responses and revisions to the 

As-Built Report.  

1. Table 2 – Recommend addition of years that monitoring will be conducted (1, 2, 3, 5, & 7) in the 

Measurement column for veg plots and cross-sections. 

Response: Monitoring years are added to the Measurement column for veg plots and cross-

sections.  

2. Appendix C – Recommend including the geomorphology metrics generate with the cross-section 

tool with each cross-section.  

Response: Geomorphology metrics are now included with each cross-section.  

3. The following spatial data issues were identified, please review and revise: 

a. Sassarixa R1 (EII) and T5B (EII) in the as_built_alignments shapefile have portions of 

their reach outside of the easement. Please remove these external segments and 

adjust the lengths in the asset table.  

b. If available, please include features that characterize the existing stream.  

Response: Segments outside of the easement on Sassarixa R1 and T5B have been removed.  

4. Please note that the project was contracted for 1,228,537.20 BMUs but is currently on track to 

deliver 1,080,282.590 BMUs which is 148,254.610 BMUs below contact. This will be reconciled 

with Task 6 payment. Subsequent payments will be unchanged. Please see the included table on 

the next page for details.  

Response: This has been noted.   
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Thank you for your review and providing comments on this submittal. If you have any further questions, 

please contact me at (919) 851-9986, or by email (jlorch@wildlandseng.com). 

 

Sincerely, 

    
  Jason Lorch, Monitoring Coordinator 
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EXECUTIVE SUMMARY 

Wildlands Engineering, Inc. (Wildlands) implemented a full delivery project at the Sassarixa Swamp 

Mitigation Site (Site) for the North Carolina Department of Environmental Quality Division of Mitigation 

Services (DMS) to restore a total of 16,141 linear feet of perennial and intermittent streams in Johnston 

County, NC. The Site will generate 8,618.650 stream credits. The Site is located approximately six miles 

southwest of Smithfield and five miles north of Four Oaks in the Neuse River Basin 8-Digit Hydrologic 

Unit Code (HUC) 03020201. Before construction, the Site was a mix of active pastures, fields, and 

woodlands along Sassarixa Creek and thirteen unnamed tributaries that drain into the Holts Lake 

watershed, which is part of the Neuse River Basin. The project includes several adjacent properties that 

have been owned and operated as a livestock farm by a single family since 1850, where livestock were 

continually rotated through all fields (with access to their associated streams). The western portion of 

the project includes Sassarixa Creek and seven unnamed tributaries to Sassarixa Creek (T1, T1A, T1B, 

T1C, T1D, T2, and T3). The eastern portion of the site contains six unnamed tributaries to Black Creek 

(T4, T5, T5A, T5B, T5C, and T6). The Site is located within a new Neuse River Targeted Local Watershed 

(TLW) not presented in the 2010 Neuse River Basin Restoration Priorities (RBRP) (Breeding, 2010). The 

TLW was added in the 2015 Neuse 01 CU Update (DWR, 2015). The Site is located in the Neuse River 

Basin HUC 03020201130030 and NC Division of Water Resources (DWR) Subbasin 03-04-04. The project 

involves the restoration, enhancement, and preservation of Sassarixa Creek and seven unnamed 

tributaries to Sassarixa Creek, along with six unnamed tributaries to Black Creek. The downstream 

drainage area of the Site is 5,024 acres.  The 65.06 acre Site is protected with a permanent conservation 

easement.  

The project goals established in the Mitigation Plan (Wildlands, 2019) were completed with careful 

consideration of goals and objectives described in the Neuse River RBRP. The project goals include: 

• Improve the stability of stream channels; 

• Improve instream habitat; 

• Reconnect channels with floodplains and to allow a natural flooding regime; 

• Restore and enhance native floodplain and streambank vegetation; and 

• Permanently protect the Site from harmful land uses. 

Site construction was completed in January 2021, and as-built surveys were completed in February 

2021, while planting was completed in March 2021. Monitoring Year 0 (MY0) assessments and site visits 

were completed between October and March 2021. Overall, the Site has met the required vegetation 

and stream success criteria for MY0. All eleven vegetation monitoring plots met the interim success 

criteria with an average stem density of 574 planted stems per acre. Prior to construction, intensive 

vegetation management was completed along Sassarixa Creek, T4, and T5 to control invasive species. 

Those areas will continued to be assessed throughout the monitoring years to determine if more action 

is needed. All restored streams are stable and functioning as designed. Several large rain events washed 

out Old Olive Road creating sediment plumes to move through the newly constructed streams. Due to 

timing of as-built survey, the longitudinal profile on some sections of the channels indicates channel 

aggradation. However, the sediment has moved through the system and no action is deemed necessary. 

Hydrologic data will be collected and reported during MY1.   
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Section 1: PROJECT OVERVIEW 

The Sassarixa Swamp Mitigation Site (Site) is located in Johnston County, approximately six miles 

southwest of Smithfield and five miles north of Four Oaks. The Site drains to Holts Lake, which drains to 

the Neuse River. Holts Lake is a recreational lake classified as a Nutrient Sensitive Water (NSW) and the 

Neuse River is a water supply for the City of Goldsboro. The Site is within Hydrologic Unit Code (HUC) 

03020201130030, Subbasin 03-04-04, and is located within the Neuse River Targeted Local Watershed 

identified in the 2015 Neuse 01 CU Update (DWR, 2015). The project watershed consists primarily of 

agricultural and wooded land. The drainage area for the Site is 5,024 acres (7.85 square miles).  

1.1 Project Quantities and Credits 

The Site is located on 10 parcels under 7 different landowners and a conservation easement was 

recorded on 65.06 acres. Mitigation work within the Site included restoration, enhancement II, and 

preservation of 16,141 linear feet of perennial and intermittent stream channels. The project is 

expected to provide 8,618.650 stream credits at closeout.  

Table 1: Project Quantities and Credits 

PROJECT MITIGATION QUANTITIES 

Project 

Segment 

Mitigation 

Plan 

Footage 

As-Built 

Footage 

Mitigation 

Category 

Restoration 

Level 

Mitigation 

Ratio 

(X:1) 

Credits Comments 

Stream 

Sassarixa 

Creek R1-R3 
2,631 2,630 Warm EII 2.5 1,052.400 

Ford Crossing, Fencing Out 

Livestock 

T1 R1 570 570 Warm EII 2.5 228.000 
Bank Stabilization, Fencing 

Out Livestock 

T1 R2 824 810 Warm R 1.0 824.000 
Full Channel Restoration, 

Fencing Out Livestock 

T1 R3 509 507 Warm R 1.0 509.000 
Full Channel Restoration, 

Fencing Out Livestock 

T1 R4 252 252 Warm EII 2.5 100.800 Fencing Out Livestock 

T1A 358 356 Warm EII 2.5 143.200 Fencing Out Livestock 

T1B 275 276 Warm EII 2.5 110.000 Fencing Out Livestock 

T1C 307 307 Warm EII 2.5 122.800 Fencing Out Livestock 

T2 1,010 1,006 Warm R 1.0 1,010.000 
Pond Removal, Fencing Out 

Livestock 

T3 R1 1,053 1,041 Warm R 1.0 1,053.000 
Full Channel Restoration, 

Fencing Out Livestock 

T3 R2 61 61 Warm P 10.0 6.100 Conservation Easement 

T4 R1 206 206 Warm EII 2.5 82.400 
Ford Crossing, Fencing Out 

Livestock 

T4 R2 398 399 Warm EII 2.5 159.200 
Bank Stabilization, Fencing 

Out Livestock 
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T4 R3 1,509 1,510 Warm P 10.0 150.900 
Culvert Crossing, 

Conservation Easement 

T5 R1 670 642 Warm EII 2.5 268.000 Bank Stabilization 

T5 R2 885 874 Warm R 1.0 885.000 
Full Channel Restoration, 

Fencing Out Livestock 

T5 R3 965 961 Warm EII 4.0 241.250 
Culvert Crossing, Bank 

Stabilization 

T5A 1,026 1,018 Warm EII 2.5 410.400 
Bank Stabilization, Fencing 

Out Livestock 

T5B 580 580 Warm EII 2.5 232.000 Fencing Out Livestock 

T5C1 588 588 Warm EII 2.5 235.200 Fencing Out Livestock 

T6 R1 381 383 Warm R 1.0 381.000 
Full Channel Restoration, 

Fencing Out Livestock 

T6 R2 1,035 1,037 Warm EII 2.5 414.000 

Culvert Crossing, Bank 

Stabilization. Fencing Out 

Livestock 

Total: 8,618.650   

1.  T5C Credited using the Headwater Stream guidance method of the valley length.  

 

 

 

 

 

 

 

 

 

 

 

 

1.2 Project Goals and Objectives 

The project is intended to provide numerous ecological benefits. Table 3 below describes expected 

outcomes to water quality and ecological processes and provides project goals and objectives.  

Table 2: Goals, Performance Criteria, and Functional Improvements 

Goal 
Objective/ 

Treatment 

Likely Functional 

Uplift 

Performance 

Criteria 
Measurement 

Cumulative 

Monitoring Results 

Improve the 

stability of 

stream 

channels. 

Construct stream 

channels that will 

maintain stable 

cross-sections, 

patterns, and 

profiles over time. 

Reduce sediment 

inputs from bank 

erosion. Reduce 

shear stress on 

channel boundary.  

ER stays over 2.2 

and BHR below 

1.2 with visual 

assessments 

showing 

progression 

towards stability. 

Cross-section 

monitoring will be 

assessed during 

MY1, MY2, MY3, 

MY5, and MY7 and 

visual inspections 

will be assessed 

annually. 

No deviations from 

design.  

Restoration Level 
Stream 

Warm Cool Cold 

Restoration 4,662.000   

Enhancement I --   

Enhancement II 3,799.650   

Preservation 157.000   

Totals 8,618.650   

Total Stream Credit 8,618.650 
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Goal 
Objective/ 

Treatment 

Likely Functional 

Uplift 

Performance 

Criteria 
Measurement 

Cumulative 

Monitoring Results 

Improve 

instream 

habitat. 

Install habitat 

features such as 

constructed riffles, 

lunker logs, and 

brush toes into 

restored/enhanced 

streams. Add 

woody materials to 

channel beds. 

Construct pools of 

varying depth. 

Increase and 

diversify available 

habitats for 

macroinvertebrates, 

fish, and 

amphibians leading 

to colonization and 

increase in 

biodiversity over 

time.  

There is no 

required 

performance 

standard for this 

metric. 

N/A N/A 

Reconnect 

channels 

with 

floodplains 

and to allow 

a natural 

flooding 

regime. 

Reconstruct stream 

channels with 

designed bankfull 

dimensions and 

depth based on 

reference reach 

data. Remove pond 

above T2. 

Allow more 

frequent flood 

flows to disperse on 

the floodplain.  

Four bankfull 

events in 

separate years 

within monitoring 

period.  

30 consecutive 

days of flow for 

intermittent 

channel.  

Crest gauges 

and/or pressure 

transducers 

recording flow 

elevations. 

Reported in MY1.  

Restore and 

enhance 

native 

floodplain 

and 

streambank 

vegetation. 

Plant native tree 

and understory 

species in riparian 

zones and plant 

native shrub and 

herbaceous species 

on streambanks. 

Reduce sediment 

inputs from bank 

erosion and runoff. 

Increase nutrient 

cycling and storage 

in floodplain. 

Provide riparian 

habitat. Add a 

source of LWD and 

organic material to 

stream.  

Survival rate of 

320 stems per 

acre at MY3, 260 

planted stems per 

acre at MY5, and 

210 stems per 

acre at MY7. 

One hundred 

square meter 

vegetation plots 

are placed on 2% 

of the planted 

area of the Site 

and monitored 

during MY1, MY2, 

MY3, MY5, and 

MY7. 

All 11 vegetation 

plots have a 

planted stem 

density greater 

than 320 stems per 

acre. 

Permanently 

protect the 

project Site 

from harmful 

uses. 

Establish 

conservation 

easements on the 

Site.  

Protect Site from 

encroachment on 

the riparian corridor 

and direct impact to 

streams and 

wetlands. 

Prevent 

easement 

encroachment. 

Visually inspect 

the perimeter of 

the Site to ensure 

no easement 

encroachment is 

occurring. 

No easement 

encroachments. 

1.3 Project Attributes 
The project includes several adjacent properties that have been owned and operated as a livestock farm 

by a single family since 1850, where livestock were continually rotated through all fields with access to 

the project streams. Based on aerial photos from 1950 to 2012 onsite streams have existed in their 

approximate locations with very little change to riparian buffer extents since 1950. Two alterations to 

the Site visible from historical aerial photography were the addition of the pond on T2 between 1964 

and 1973, and the addition of the large pond below T5A, T5B, and T5C between 1950 and 1961. 

According to the landowners, in the 1960’s and early 1970’s a hog yard was located at the upstream end 

of T4 and T5, where the streams were diverted to make a hog wallow area. The hogs were moved to a 

hog house in the early 1970’s, however goats, horses, and cattle had continuous access to this portion of 

the site until Hurricane Matthew struck in September 2016. The floods from the storm destroyed much 
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of the fencing around T4 and T5 and livestock have been rotated in other fields since that time while 

fencing was being repaired. Other portions of the site had not seen significant changes in land use with 

livestock or crop rotations from existing activities. Table 4 below and Table 9a-c in Appendix C present 

additional information on pre-restoration conditions. 

Table 3: Project Attributes 

PROJECT INFORMATION 

Project Name 
Sassarixa Swamp 

Mitigation Site  
County Johnston County 

Project Area (acres)  65.06  Project Coordinates  35.472153, -78.436000 

PROJECT WATERSHED SUMMARY INFORMATION 

Physiographic Province Rolling Coastal Plain  River Basin Neuse River 

USGS HUC 8-digit  03020201  USGS HUC 14-digit 03020201130030 

DWR Sub-basin 03-04-04  Land Use Classification 
66% agriculture, 27% 

forested, 7% developed 

Project Drainage Area (acres) 5,024  Percentage of Impervious Area 0.9%  

RESTORATION TRIBUTARY SUMMARY INFORMATION 

Parameters T1 T2 T3 T5 T6 

Pre-project length (feet) 2,202 348 1,098 2,544 1,342 

Post-project (feet) 2,155 1,010 1,114 2,553 1,451 

Valley confinement (Confined, moderately confined, 

unconfined) 
Unconfined Moderately Confined to Unconfined 

Drainage area (acres) 45 25 26 41.25 38.25 

Perennial, Intermittent, Ephemeral Intermittent Perennial 

DWR Water Quality Classification C, NSW B, NSW 

Dominant Stream Classification (existing) G5 G5 B5/G5 E5 G5/E5 

Dominant Stream Classification (proposed) C5b C5b C5b E5 C5b 

Dominant Evolutionary class (Simon) if applicable Stage III Stage IV Stage III Stage IV 

REGULATORY CONSIDERATIONS 

Parameters Applicable? Resolved? Supporting Documentation 

Water of the United States - Section 404 Yes Yes USACE Nationwide Permit No. 27 

and DWQ 401 Water Quality 

Certification No. 4134. Water of the United States - Section 401 Yes Yes 

Endangered Species Act Yes Yes Categorical Exclusion in Mitigation 

Plan (Wildlands, 2019)  Historic Preservation Act Yes Yes 

Coastal Zone Management Act (CZMA or CAMA) N/A N/A N/A 

Essential Fisheries Habitat N/A N/A N/A 
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Section 2: As-Built Condition (Baseline) 

The Site construction and as-built surveys were completed in February 2021. The survey included 

developing an as-built topographic surface; as well as, surveying the as-built channel centerlines, top of 

banks, structures, and cross-sections.  

2.1 As-Built/Record Drawings 

A sealed half-size set of record drawings are in Appendix E which includes the post-construction survey, 

alignments, structures, and monitoring features. No significant field adjustments were made during 

construction that differ from the design plans. Minimal adjustments were made during construction, 

where needed, based on field evaluations and are listed below.  

2.1.1 Sassarixa Creek Reach 1 

• No deviations from design.  

2.1.2 Sassarixa Creek Reach 2 

• STA 119+34 - 119+66 – Sassarixa Creek was in backwaters during winter baseflow. T2 and 

Sassarixa Creek were stable and did not require construction of structures.  

2.1.3 Sassarixa Creek Reach 3 

• No deviations from design.  

2.1.4 T1 Reach 1 

• STA 203+64 - 203+72 – constructed riffle not installed because existing riffle material adequate 

and stable.  

2.1.5 T1 Reach 2 

• STA 205+96 – angled log sill not installed due to decrease tail-of-riffle thalweg elevation.  

2.1.6 T1 Reach 3 

• No deviations from design.  

2.1.7 T1 Reach 4 

• STA 220+48 – channel is stable, log sill not needed.  

2.1.8 T1A 

• No deviations from design.  

2.1.9 T1B 

• No deviations from design.  

2.1.10 T1C 

• No deviations from design.  

2.1.11 T1D 

• STA 280+15 – log sill added for grade control.  

2.1.12 T2 

• BMP created to capture runoff from surrounding fields and slow water before entering stream; 
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• STA 306+26 - 306+31, STA 306+61 - 306+66, STA 306+72 - 306+75, STA 306+88 - 306+94, STA 

307+00 -307+04, STA 307+64 - 307+68, STA 307+89 - 307+95, and STA 307+99 - 308+05 – rock 

material was added behind log drops to provide additional roughness to channel during high 

flow events and stabilize log drops;  

• STA 308+08 - 308+11, STA 308+22 - 308+26, STA 308+32 - 308+36, STA 308+46 - 308+48, STA 

308+53 - 308+56, STA 308+68 - 308+74 and STA 308+78 - 308+84 – rock material was added 

behind log drops to provide additional roughness to channel during high flow events and 

stabilize log drops; 

• STA 309+39 - 309+88 – Sassarixa Creek was in backwaters during winter baseflow. T2 and 

Sassarixa Creek were stable and did not require construction of structures; and 

• STA 309+39 - 309+77 – brushtoe was extended to maintain stability.  

2.1.13 T3 Reach 1 

• Log sills added to ditch above T3 stream; 

• Floodplain outlet added for overland flow; 

• STA 400+20, STA 400+44, and STA 400+67 – log sills were installed to prevent further erosion 

and headcuts after pre-construction storms caused erosion; 

• STA 402+15 - 402+22, STA 402+59 - 402+73 and STA 403+05 - 403+15 – brushtoe was not 

needed in these areas because the roots of trees we saved served to stabilize the banks; and 

• Log sill was installed on wetland outlet to prevent further erosion caused by pre-construction 

storms.  

2.1.14 T3 Reach 2 

• No deviations from design.  

2.1.15 T4 Reach 1 

• Channel is stable and armoring was not required along culvert outlet.  

2.1.16 T4 Reach 2 

• No deviations from design.  

2.1.17 T4 Reach 3 

• No deviations from design.  

2.1.18 T5 Reach 1  

• NDCOT replaced culvert, regraded road, and stabilized outlet during construction period. This 

armoring was no longer needed; 

• STA 602+35 - 602+56 – brushtoe added to stabilize creek after major storm event; 

• STA 603+00 - 603+13 – streambank graded to stabilize creek after major storm event; 

• STA 603+27 - 605+81 – due to storm damage, oxbow has been cut through, a native material 

riffle has been added, streambanks have been graded as needed and oxbow filled in; and 

• STA 604+02 - STA 604+30 and STA 604+50 - STA 604+54 – brushtoe added for stabilization. 

2.1.19 T5 Reach 2  

• STA 607+25 - 607+42 – brushtoe not needed due to additional upstream stabilization work; 

• STA 611+25 - outlet added for concentrated flow; and 

• STA 611+41 - 611+52 – brushtoe added to stabilize creek after major storm event. 
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2.1.20 T5 Reach 3  

• STA 620+18 - 620+64 – due to storm damage brushtoe added for stability. 

2.1.21 T5A 

• STA 626+29 – log sills added to stabilize newly formed headcut; 

• STA 626+51 – logs added to stabilize newly formed headcut; and 

• STA 629+86 - STA 630+03 – riffle was not needed to stabilize existing channel.  

2.1.22 T5B 

• Culvert protection has been installed.  

2.1.23 T5C 

• No deviations from design.  

2.1.24 T6 Reach 1 

• No deviations from design.  

2.1.25 T6 Reach 2 

• No deviations from design.  
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Section 3: Monitoring Year 0 Data Assessment 

Annual monitoring and site visits were conducted during MY0 to assess the condition of the project. The 

vegetation and stream success criteria for the Site follow the approved success criteria presented in the 

Mitigation Plan (Wildlands, 2019). Performance criteria for vegetation, stream, and hydrologic 

assessment are located in Section 1.2 Table 3: Goals, Performance Criteria, and Functional 

Improvements. 

3.1 Vegetative Assessment 

The MY1 vegetative survey was completed in March 2021. Vegetation monitoring resulted in a stem 

density range of 445 to 648 planted stems per acre which is well above the interim requirement of 320 

stems per acre required at MY3. Average stem density was 574 planted stems per acre. All 11 vegetation 

plots met the interim success criteria and are on track to meet the final success criteria required for 

MY7. Refer to Appendix A for Vegetation Plot Photographs and the Vegetation Condition Assessment 

Table and Appendix B for Vegetation Plot Data.  

3.2 Vegetation Areas of Concern 

Vegetation management and herbicide applications were implemented prior to construction along 

existing forested areas to prevent the spread of invasive species that could compete with planted native 

species. Dense Chinese privet (Ligustrum sinense) and trifoliate orange (Citrus trifoliata) was removed 

along Sassarixa Creek. Sporadic trees of Bradford pear (Pyrus calleryana), tree-of-heaven (Ailanthus 

altissima), and princess tree (Paulownia tomentosa) were removed along T4 and T5. Invasive species will 

continue to be monitored and controlled as necessary. 

3.3 Stream Assessment 

Morphological surveys for MY0 were conducted from October 2020 to March 2021. All streams within 

the Site are stable and functioning as designed. All 10 cross-sections at the Site show little to no change 

in the bankfull area and width-to-depth ratio, and bank height ratios are less than 1.2. Refer to Appendix 

A for the Visual Stream Morphology Stability Assessment Table and Stream Photographs. Refer to 

Appendix C for Stream Geomorphology Data. 

3.4  Stream Areas of Concern 

During the beginning of construction, in September 2020, a nine-inch rain event washed out major 

portions of Old Olive Road, an NC Department of Transportation (NCDOT) road. Quickly after the road 

washed out, NCDOT repaired Old Olive Road with gravel. As construction progressed, another major rain 

event washed out lose sediment from the road, causing sediment plumes to fill in sections of T1, T3, and 

T5. After the second storm event, NCDOT did additional stabilization along the roadside ditches to 

prevent further road damage. With each rain event after the road repair, sediment plumes began 

pushing through the channels, eventually working its way out of the system. With the timing of as-built 

survey and the sediment making its way through the system, some of the longitudinal profile indicates 

channel aggradation. After multiple site walks, Wildlands assessed exposed riffled beds indicating that 

the sediment has made its way through the Site. No action is needed at this time.  

3.5 Hydrology Assessment 

Hydrologic data will be collected and reported during MY1.  

3.6 Wetland Assessment 

One groundwater gauge was installed and monitored within an existing wetland zone along T3 at a 

location requested by North Carolina Division of Water Resources. The purpose of the gauge is to assess 
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potential effects to wetland hydrology from the construction of the restored stream channel through 

this area.  The results of this monitoring are not tied to a success criterion. Groundwater gauge data will 

be collected and reported during MY1.   

3.7 Adaptive Management Plan 

No adaptive management plans are needed at this time.  

3.8 Monitoring Year 1 Summary 

Overall, the Site looks good, is performing as intended, and is on track to meet success criteria. All 

vegetation plots are on track to exceed the MY3 interim requirement of 320 planted stems per acre, and 

all streams within the Site are stable and meeting project goals. Invasive species were control along 

Sassarixa Creek, T4, and T5 prior to construction and will continued to be assessed throughout the 

monitoring years. The sediment plumes from Old Olive Road have made their way through the Site and 

no action is required.  

Summary information and data related to the performance of various project and monitoring elements 

can be found in the tables and figures in the report appendices. All raw data supporting the tables and 

figures in the appendices are available from DMS upon request.
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Section 4: METHODOLOGY 

Geomorphic data was collected following the standards outlined in The Stream Channel Reference Site:  

An Illustrated Guide to Field Techniques (Harrelson et al., 1994) and in Stream Restoration: A Natural 

Channel Design Handbook (Doll et al., 2003). All Integrated Current Condition Mapping was recorded 

using a Trimble handheld GPS with sub-meter accuracy and processed using Pathfinder and ArcGIS. 

Crest gauges and pressure transducers were installed in riffle cross-sections and monitored throughout 

the year. Hydrologic monitoring instrument installation and monitoring methods are in accordance with 

the United States Army Corps of Engineers standards (USACE, 2003). Vegetation monitoring protocols 

followed the Carolina Vegetation Survey-EEP Level 2 Protocol (Lee et al., 2008).  
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Table 4a.  Visual Stream Morphology Stability Assessment Table

Sassarixa Swamp Mitigation Site

DMS Project No. 100040

Monitoring Year 0 - 2021

T1 R2

810

1,620

Surface Scour/

Bare Bank

Bank lacking vegetative cover resulting simply from 

poor growth and/or surface scour.
0 100%

Toe Erosion

Bank toe eroding to the extent that bank failure 

appears likely.  Does NOT include undercuts that are 

modest, appear sustainable and are providing 

habitat.

0 100%

Bank Failure
Fluvial and geotechnical - rotational, slumping, 

calving, or collapse.
0 100%

0 100%

Grade Control
Grade control structures exhibiting maintenance of 

grade across the sill. 
0 0 N/A

Bank Protection
Bank erosion within the structures extent of 

influence does not exceed 15%. 
27 27 100%

T1 R3

507

1,014

Surface Scour/

Bare Bank

Bank lacking vegetative cover resulting simply from 

poor growth and/or surface scour.
0 100%

Toe Erosion

Bank toe eroding to the extent that bank failure 

appears likely.  Does NOT include undercuts that are 

modest, appear sustainable and are providing 

habitat.

0 100%

Bank Failure
Fluvial and geotechnical - rotational, slumping, 

calving, or collapse.
0 100%

0 100%

Grade Control
Grade control structures exhibiting maintenance of 

grade across the sill. 
0 0 N/A

Bank Protection
Bank erosion within the structures extent of 

influence does not exceed 15%. 
14 14 100%

Structure

Major Channel Category Metric

Number 

Stable, 

Performing 

as Intended

Total 

Number in 

As-built

Amount of 

Unstable 

Footage

Assessed Stream Length

Assessed Bank Length

Bank 

Totals:

% Stable, 

Performing as 

Intended

Assessed Stream Length

Assessed Bank Length

Bank 

Totals:

Structure

% Stable, 

Performing as 

Intended

Major Channel Category Metric

Number 

Stable, 

Performing 

as Intended

Total 

Number in 

As-built

Amount of 

Unstable 

Footage



Table 4a.  Visual Stream Morphology Stability Assessment Table

Sassarixa Swamp Mitigation Site

DMS Project No. 100040

Monitoring Year 0 - 2021

T2

1,006

2,012

Surface Scour/

Bare Bank

Bank lacking vegetative cover resulting simply from 

poor growth and/or surface scour.
0 100%

Toe Erosion

Bank toe eroding to the extent that bank failure 

appears likely.  Does NOT include undercuts that are 

modest, appear sustainable and are providing 

habitat.

0 100%

Bank Failure
Fluvial and geotechnical - rotational, slumping, 

calving, or collapse.
0 100%

0 100%

Grade Control
Grade control structures exhibiting maintenance of 

grade across the sill. 
34 34 100%

Bank Protection
Bank erosion within the structures extent of 

influence does not exceed 15%. 
18 18 100%

T3 R1

1,041

2,082

Surface Scour/

Bare Bank

Bank lacking vegetative cover resulting simply from 

poor growth and/or surface scour.
0 100%

Toe Erosion

Bank toe eroding to the extent that bank failure 

appears likely.  Does NOT include undercuts that are 

modest, appear sustainable and are providing 

habitat.

0 100%

Bank Failure
Fluvial and geotechnical - rotational, slumping, 

calving, or collapse.
0 100%

0 100%

Grade Control
Grade control structures exhibiting maintenance of 

grade across the sill. 
0 0 N/A

Bank Protection
Bank erosion within the structures extent of 

influence does not exceed 15%. 
30 30 100%

Structure

Major Channel Category Metric

Number 

Stable, 

Performing 

as Intended

Total 

Number in 

As-built

Amount of 

Unstable 

Footage

Assessed Stream Length

Assessed Bank Length

Bank 

Totals:

% Stable, 

Performing as 

Intended

Assessed Stream Length

Assessed Bank Length

Bank 

Totals:

Structure

% Stable, 

Performing as 

Intended

Major Channel Category Metric

Number 

Stable, 

Performing 

as Intended

Total 

Number in 

As-built

Amount of 

Unstable 

Footage



Table 4a.  Visual Stream Morphology Stability Assessment Table

Sassarixa Swamp Mitigation Site

DMS Project No. 100040

Monitoring Year 0 - 2021

T5 R2

874

1,748

Surface Scour/

Bare Bank

Bank lacking vegetative cover resulting simply from 

poor growth and/or surface scour.
0 100%

Toe Erosion

Bank toe eroding to the extent that bank failure 

appears likely.  Does NOT include undercuts that are 

modest, appear sustainable and are providing 

habitat.

0 100%

Bank Failure
Fluvial and geotechnical - rotational, slumping, 

calving, or collapse.
0 100%

0 100%

Grade Control
Grade control structures exhibiting maintenance of 

grade across the sill. 
0 0 N/A

Bank Protection
Bank erosion within the structures extent of 

influence does not exceed 15%. 
20 20 100%

T6 R1

383

766

Surface Scour/

Bare Bank

Bank lacking vegetative cover resulting simply from 

poor growth and/or surface scour.
0 100%

Toe Erosion

Bank toe eroding to the extent that bank failure 

appears likely.  Does NOT include undercuts that are 

modest, appear sustainable and are providing 

habitat.

0 100%

Bank Failure
Fluvial and geotechnical - rotational, slumping, 

calving, or collapse.
0 100%

0 100%

Grade Control
Grade control structures exhibiting maintenance of 

grade across the sill. 
0 0 N/A

Bank Protection
Bank erosion within the structures extent of 

influence does not exceed 15%. 
5 5 100%

Totals:

Structure

% Stable, 

Performing as 

Intended

Assessed Stream Length

Assessed Bank Length

Bank 

Major Channel Category Metric

Number 

Stable, 

Performing 

as Intended

Total 

Number in 

As-built

Amount of 

Unstable 

Footage

Assessed Stream Length

Assessed Bank Length

Totals:

Bank 

Structure

% Stable, 

Performing as 

Intended

Major Channel Category Metric

Number 

Stable, 

Performing 

as Intended

Total 

Number in 

As-built

Amount of 

Unstable 

Footage



Sassarixa Swamp Mitigation Site

DMS Project No. 100040

Monitoring Year 0 - 2021

Planted Acreage 13.03

Vegetation Category Definitions

Mapping 

Threshold 

(ac)

Combined 

Acreage

% of Planted 

Acreage

Bare Areas Very limited cover of both woody and herbaceous material. 0.10 0 0%

Low Stem Density 

Areas

Woody stem densities clearly below target levels based on current MY stem count 

criteria.
0.10 0 0%

0 0%

Areas of Poor Growth 

Rates

Planted areas where average height is not meeting current MY Performance 

Standard.
0.10 0 0%

0.0 0%

Easement Acreage 65.06

Vegetation Category Definitions

Mapping 

Threshold 

(ac)

Combined 

Acreage

% of 

Easement 

Acreage

Invasive Areas of 

Concern

Invasives may occur outside of planted areas and within the easement and will 

therefore be calculated against the total easement acreage. Include species with the 

potential to directly outcompete native, young, woody stems in the short-term or 

community structure for existing communities.  Invasive species included in 

summation above should be identified in report summary.  

0.10 0 0%

Easement 

Encroachment Areas

Encroachment may be point, line, or polygon. Encroachment to be mapped consists

of any violation of restrictions specified in the conservation easement. Common

encroachments are mowing, cattle access, vehicular access. Encroachment has no

threshold value as will need to be addressed regardless of impact area. 

none

Table 5.  Vegetation Condition Assessment Table

Total

Cumulative Total

0 Encroachments Noted

 / 0 ac
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Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Stream Photographs 

  

PHOTO POINT 1 T1 R1 – upstream (01/07/2021) PHOTO POINT 1 T1 R1 – downstream (01/07/2021) 

  

PHOTO POINT 2 T1 R2 – upstream (01/07/2021) PHOTO POINT 2 T1 R2 – downstream (01/07/2021) 

  

PHOTO POINT 3 T1 R2 – upstream (01/07/2021) PHOTO POINT 3 T1 R2 – downstream (01/07/2021) 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Stream Photographs 

  

PHOTO POINT 4 T1 R2 – upstream (01/07/2021) PHOTO POINT 4 T1 R2 – downstream (01/07/2021) 

  

PHOTO POINT 5 T1 R3 – upstream (01/07/2021) PHOTO POINT 5 T1 R3 – downstream (01/07/2021) 

  

PHOTO POINT 6 T1 R3 – upstream (01/07/2021) PHOTO POINT 6 T1 R3 – downstream (01/07/2021) 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Stream Photographs 

  

PHOTO POINT 7 T1 R3 – upstream (01/07/2021) PHOTO POINT 7 T1 R3 – downstream (01/07/2021) 

  

PHOTO POINT 8 T1 R4 – upstream (01/07/2021) PHOTO POINT 8 T1 R4 – downstream (01/07/2021) 

  

PHOTO POINT 9 T1B – upstream (01/07/2021) PHOTO POINT 9 T1B – downstream (01/07/2021) 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Stream Photographs 

  

PHOTO POINT 10 T1B – upstream (01/07/2021) PHOTO POINT 10 T1B – downstream (01/07/2021) 

  

PHOTO POINT 11 T1A – upstream (01/07/2021) PHOTO POINT 11 T1A – downstream (01/07/2021) 

  

PHOTO POINT 12 T1C – upstream (12/11/2020) PHOTO POINT 12 T1C – downstream (12/11/2020) 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Stream Photographs 

  

PHOTO POINT 13 Sassarixa Creek – upstream (12/11/2020) PHOTO POINT 13 Sassarixa Creek – downstream (12/11/2020) 

  

PHOTO POINT 14 Sassarixa Creek – upstream (12/11/2020) PHOTO POINT 14 Sassarixa Creek – downstream (12/11/2020) 

  

PHOTO POINT 15 Sassarixa Creek – upstream (12/11/2020) PHOTO POINT 15 Sassarixa Creek – downstream (12/11/2020) 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Stream Photographs 

  

PHOTO POINT 16 Sassarixa Creek – upstream (12/11/2020) PHOTO POINT 16 Sassarixa Creek – downstream (12/11/2020) 

  

PHOTO POINT 17 Sassarixa Creek – upstream (12/11/2020) PHOTO POINT 17 Sassarixa Creek – downstream (12/11/2020) 

  

PHOTO POINT 18 Sassarixa Creek – upstream (12/11/2020) PHOTO POINT 18 Sassarixa Creek – downstream (12/11/2020) 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Stream Photographs 

  

PHOTO POINT 19 T2 – upstream (01/07/2021) PHOTO POINT 19 T2 – downstream (01/07/2021) 

  

PHOTO POINT 20 T2 – upstream (01/07/2021) PHOTO POINT 20 T2 – downstream (01/07/2021) 

  

PHOTO POINT 21 T2 – upstream (01/07/2021) PHOTO POINT 21 T2 – downstream (01/07/2021) 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Stream Photographs 

  

PHOTO POINT 22 T2 – upstream (01/07/2021) PHOTO POINT 22 T2 – downstream (01/07/2021) 

  

PHOTO POINT 23 T2 – upstream (01/07/2021) PHOTO POINT 23 T2 – downstream (01/07/2021) 

  

PHOTO POINT 24 T3 R1 – upstream (12/11/2020) PHOTO POINT 24 T3 R1 – downstream (12/11/2020) 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Stream Photographs 

  

PHOTO POINT 25 T3 R1 – upstream (12/11/2020) PHOTO POINT 25 T3 R1 – downstream (12/11/2020) 

  

PHOTO POINT 26 T3 R1 – upstream (12/11/2020) PHOTO POINT 26 T3 R1 – downstream (12/11/2020) 

  

PHOTO POINT 27 T3 R1 – upstream (12/11/2020) PHOTO POINT 27 T3 R1 – downstream (12/11/2020) 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Stream Photographs 

  

PHOTO POINT 28 T3 R1 – upstream (12/11/2020) PHOTO POINT 28 T3 R1 – downstream (12/11/2020) 

  

PHOTO POINT 29 T3 R2 – upstream (12/11/2020) PHOTO POINT 29 T3 R2 – downstream (12/11/2020) 

  

PHOTO POINT 30 T4 R1 – upstream (11/10/2020) PHOTO POINT 30 T4 R1 – downstream (11/10/2020) 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Stream Photographs 

  

PHOTO POINT 31 T4 R2 – upstream (11/10/2020) PHOTO POINT 31 T4 R2 – downstream (11/10/2020) 

  

PHOTO POINT 32 T4 R3 – upstream (11/10/2020) PHOTO POINT 32 T4 R3 – downstream (11/10/2020) 

  

PHOTO POINT 33 T4 R3 – upstream (11/10/2020) PHOTO POINT 33 T4 R3 – downstream (11/10/2020) 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Stream Photographs 

  

PHOTO POINT 34 T4 R3 – upstream (11/10/2020) PHOTO POINT 34 T4 R3 – downstream (11/10/2020) 

  

PHOTO POINT 35 T5 R1 – upstream (11/10/2020) PHOTO POINT 35 T5 R1 – downstream (11/10/2020) 

  

PHOTO POINT 36 T5 R1 – upstream (11/10/2020) PHOTO POINT 36 T5 R1 – downstream (11/10/2020) 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Stream Photographs 

  

PHOTO POINT 37 T5 R2 – upstream (11/10/2020) PHOTO POINT 37 T5 R2 – downstream (11/10/2020) 

  

PHOTO POINT 38 T5 R2 – upstream (11/10/2020) PHOTO POINT 38 T5 R2 – downstream (11/10/2020) 

  

PHOTO POINT 39 T5 R2 – upstream (11/10/2020) PHOTO POINT 39 T5 R2 – downstream (11/10/2020) 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Stream Photographs 

  

PHOTO POINT 40 T5 R2 – upstream (11/10/2020) PHOTO POINT 40 T5 R2 – downstream (11/10/2020) 

  

PHOTO POINT 41 T5 R2 – upstream (11/10/2020) PHOTO POINT 41 T5 R3 – downstream (11/10/2020) 

  

PHOTO POINT 42 T5 R3 – upstream (11/10/2020) PHOTO POINT 42 T5 R3 – downstream (11/10/2020) 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Stream Photographs 

  

PHOTO POINT 43 T5 R3 – upstream (11/10/2020) PHOTO POINT 43 T5 R3 – downstream (11/10/2020) 

  

PHOTO POINT 44 T5A – upstream (11/10/2020) PHOTO POINT 44 T5A – downstream (11/10/2020) 

  

PHOTO POINT 45 T5A – upstream (11/10/2020) PHOTO POINT 45 T5A – downstream (11/10/2020) 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Stream Photographs 

  

PHOTO POINT 46 T5B – upstream (11/10/2020) PHOTO POINT 46 T5B – downstream (11/10/2020) 

  

PHOTO POINT 47 T5C – upstream (11/10/2020) PHOTO POINT 47 T5C – downstream (11/10/2020) 

  

PHOTO POINT 48 T5C – upstream (11/10/2020) PHOTO POINT 48 T5C – downstream (11/10/2020) 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Stream Photographs 

  

PHOTO POINT 49 T5C – upstream (11/10/2020) PHOTO POINT 49 T5C – downstream (11/10/2020) 

  

PHOTO POINT 50 T6 R1 – upstream (10/22/2020) PHOTO POINT 50 T6 R1 – downstream (10/22/2020) 

  

PHOTO POINT 51 T6 R2 – upstream (10/22/2020) PHOTO POINT 51 T6 R2 – downstream (10/22/2020) 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Stream Photographs 

  

PHOTO POINT 52 T6 R2 – upstream (10/22/2020) PHOTO POINT 52 T6 R2 – downstream (10/22/2020) 

  

PHOTO POINT 53 T6 R2 – upstream (10/22/2020) PHOTO POINT 53 T6 R2 – downstream (10/22/2020) 

  

PHOTO POINT 54 T6 R2 – upstream (10/22/2020) PHOTO POINT 54 T6 R2 – downstream (10/22/2020) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 
VEGETATION PLOT PHOTOGRAPHS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Vegetation Plot Photographs 

  

FIXED VEG PLOT 1 (3/11/2021) FIXED VEG PLOT 2 (3/11/2021) 

  

FIXED VEG PLOT 3 (3/11/2021) FIXED VEG PLOT 4 (3/11/2021) 

  

FIXED VEG PLOT 5 (3/11/2021) FIXED VEG PLOT 6 (3/11/2021) 



 

Sassarixa Swamp Mitigation Site  
Appendix A: Visual Assessment Data – Vegetation Plot Photographs 

  

FIXED VEG PLOT 7 (3/11/2021) FIXED VEG PLOT 8 (3/11/2021) 

  

FIXED VEG PLOT 9 (3/11/2021) FIXED VEG PLOT 10 (3/11/2021) 

 

RANDOM VEG PLOT 11 (3/16/2021) 

 



APPENDIX B. Vegetation Plot Data



Table 6.  Vegetation Plot Data

Sassarixa Swamp Mitigation Site

DMS Project No. 100040

Monitoring Year 0 - 2021

13.03

2021-03-05

2021-03-11

0.0247

Planted Total Planted Total Planted Total Planted Total

Acer negundo boxelder Tree FAC 1 1 1 1 1 1

Betula nigra river birch Tree FACW 3 3 4 4 1 1

Magnolia virginiana sweetbay Tree FACW 1 1 2 2 1 1 1 1

Platanus occidentalis American sycamore Tree FACW 3 3 3 3 4 4 2 2

Populus deltoides eastern cottonwood Tree FAC 1 1 3 3 2 2

Quercus michauxii swamp chestnut oak Tree FACW 2 2 2 2 4 4

Quercus nigra water oak Tree FAC 2 2 1 1 1 1

Quercus phellos willow oak Tree FACW 1 1 2 2 3 3 3 3

Sum 14 14 11 11 15 15 15 15

14 11 15 15

567 445 607 607

8 5 6 8

21 27 27 27

3 2 2 2

0 0 0 0

14 11 15 15

567 445 607 607

8 5 6 8

21 27 27 27

3 2 2 2

0 0 0 0

Indicator 

Status

Veg Plot 1 F Veg Plot 2 F Veg Plot 3 F Veg Plot 4 F

Post Mitigation 

Plan 

Performance 

Standard

Species 

Included in 

Approved 

Mitigation Plan

Mitigation Plan 

Performance 

Standard

Planted Acreage

Date of Initial Plant

Date of Current Survey

Plot size (ACRES)

Scientific Name Common Name
Tree/

Shrub

Performance Standard

Average Plot Height

Current Year Stem Count

Stems/Acre

Species Count

Dominant Species Composition (%)

Average Plot Height

% Invasives

% Invasives

Current Year Stem Count

Stems/Acre

Species Count

Dominant Species Composition (%)

1). Bolded species are proposed for the current monitoring year, italicized species are not approved, and a regular font indicates that the species has been approved.
2). The "Species Included in Approved Mitigation Plan" section contains only those species that were included in the original approved mitigation plan. The "Post Mitigation Plan Species" section 
includes species that are being proposed through a mitigation plan addendum for the current monitoring year (bolded) , species that have been approved in prior monitoring years through a 
mitigation plan addendum (regular font), and species that are not approved (italicized).
3). The "Mitigation Plan Performance Standard" section is derived only from stems included in the original mitigation plan, whereas the "Post Mitigation Plan Performance Standard" includes 
data from mitigation plan approved, post mitigation plan approved, and proposed stems.



Table 6.  Vegetation Plot Data

Sassarixa Swamp Mitigation Site

DMS Project No. 100040

Monitoring Year 0 - 2021

13.03

2021-03-05

2021-03-11

0.0247

Acer negundo boxelder Tree FAC

Betula nigra river birch Tree FACW

Magnolia virginiana sweetbay Tree FACW

Platanus occidentalis American sycamore Tree FACW

Populus deltoides eastern cottonwood Tree FAC

Quercus michauxii swamp chestnut oak Tree FACW

Quercus nigra water oak Tree FAC

Quercus phellos willow oak Tree FACW

Sum

Indicator 

Status

Post Mitigation 

Plan 

Performance 

Standard

Species 

Included in 

Approved 

Mitigation Plan

Mitigation Plan 

Performance 

Standard

Planted Acreage

Date of Initial Plant

Date of Current Survey

Plot size (ACRES)

Scientific Name Common Name
Tree/

Shrub

Performance Standard

Average Plot Height

Current Year Stem Count

Stems/Acre

Species Count

Dominant Species Composition (%)

Average Plot Height

% Invasives

% Invasives

Current Year Stem Count

Stems/Acre

Species Count

Dominant Species Composition (%)

Planted Total Planted Total Planted Total Planted Total

1 1 2 2 1 1 2 2

2 2 2 2 2 2 1 1

1 1 1 1 1 1 1 1

4 4 2 2 4 4 3 3

1 1 1 1

1 1 4 4 3 3 5 5

1 1

2 2 3 3 2 2 1 1

12 12 14 14 14 14 14 14

12 14 14 14

486 567 567 567

7 6 7 7

33 29 29 36

3 3 2 3

0 0 0 0

12 14 14 14

486 567 567 567

7 6 7 7

33 29 29 36

3 3 2 3

0 0 0 0

Veg Plot 7 F Veg Plot 8 FVeg Plot 6 FVeg Plot 5 F

1). Bolded species are proposed for the current monitoring year, italicized species are not approved, and a regular font indicates that the species has been approved.
2). The "Species Included in Approved Mitigation Plan" section contains only those species that were included in the original approved mitigation plan. The "Post Mitigation Plan Species" section 
includes species that are being proposed through a mitigation plan addendum for the current monitoring year (bolded) , species that have been approved in prior monitoring years through a 
mitigation plan addendum (regular font), and species that are not approved (italicized).
3). The "Mitigation Plan Performance Standard" section is derived only from stems included in the original mitigation plan, whereas the "Post Mitigation Plan Performance Standard" includes 
data from mitigation plan approved, post mitigation plan approved, and proposed stems.



Table 6.  Vegetation Plot Data

Sassarixa Swamp Mitigation Site

DMS Project No. 100040

Monitoring Year 0 - 2021

13.03

2021-03-05

2021-03-11

0.0247

Acer negundo boxelder Tree FAC

Betula nigra river birch Tree FACW

Magnolia virginiana sweetbay Tree FACW

Platanus occidentalis American sycamore Tree FACW

Populus deltoides eastern cottonwood Tree FAC

Quercus michauxii swamp chestnut oak Tree FACW

Quercus nigra water oak Tree FAC

Quercus phellos willow oak Tree FACW

Sum

Indicator 

Status

Post Mitigation 

Plan 

Performance 

Standard

Species 

Included in 

Approved 

Mitigation Plan

Mitigation Plan 

Performance 

Standard

Planted Acreage

Date of Initial Plant

Date of Current Survey

Plot size (ACRES)

Scientific Name Common Name
Tree/

Shrub

Performance Standard

Average Plot Height

Current Year Stem Count

Stems/Acre

Species Count

Dominant Species Composition (%)

Average Plot Height

% Invasives

% Invasives

Current Year Stem Count

Stems/Acre

Species Count

Dominant Species Composition (%)

Veg Plot 

11 R

Planted Total Planted Total Total

3 3 1 1 1

3 3 2 2 4

1 1 2 2 1

5 5 3 3 3

2 2 2 2 1

1 1 2 2 2

1 1 2

1 1 2 2 2

16 16 15 15 16

16 15 16

648 607 648

7 8 8

31 20 25

2 2 2

0 0 0

16 15 16

648 607 648

7 8 8

31 20 25

2 2 2

0 0 0

Veg Plot 10 FVeg Plot 9 F

1). Bolded species are proposed for the current monitoring year, italicized species are not approved, and a regular font indicates that the species has been approved.
2). The "Species Included in Approved Mitigation Plan" section contains only those species that were included in the original approved mitigation plan. The "Post Mitigation Plan Species" section 
includes species that are being proposed through a mitigation plan addendum for the current monitoring year (bolded) , species that have been approved in prior monitoring years through a 
mitigation plan addendum (regular font), and species that are not approved (italicized).
3). The "Mitigation Plan Performance Standard" section is derived only from stems included in the original mitigation plan, whereas the "Post Mitigation Plan Performance Standard" includes 
data from mitigation plan approved, post mitigation plan approved, and proposed stems.



Table 7.  Vegetation Performance Standards Summary Table

Sassarixa Swamp Mitigation Site

DMS Project No. 100040

Monitoring Year 0 - 2021

Stems/Ac. Av. Ht. (ft) # Species % Invasives Stems/Ac. Av. Ht. (ft) # Species % Invasives Stems/Ac. Av. Ht. (ft) # Species % Invasives

567 3 8 0 445 2 5 0 607 2 6 0

Stems/Ac. Av. Ht. (ft) # Species % Invasives Stems/Ac. Av. Ht. (ft) # Species % Invasives Stems/Ac. Av. Ht. (ft) # Species % Invasives

607 2 8 0 486 3 7 0 567 3 6 0

Stems/Ac. Av. Ht. (ft) # Species % Invasives Stems/Ac. Av. Ht. (ft) # Species % Invasives Stems/Ac. Av. Ht. (ft) # Species % Invasives

567 2 7 0 567 3 7 0 648 2 7 0

Stems/Ac. Av. Ht. (ft) # Species % Invasives Stems/Ac. Av. Ht. (ft) # Species % Invasives

607 2 8 0 648 2 8 0

*Each monitoring year represents a different plot for the random vegetation plot "groups". Random plots are denoted with an R, and fixed plots with an F. 

Monitoring Year 2

Monitoring Year 7

Monitoring Year 5

Monitoring Year 3

Monitoring Year 2

Monitoring Year 1

Monitoring Year 0

Monitoring Year 7

Monitoring Year 5

Monitoring Year 3

Monitoring Year 2

Monitoring Year 1

Monitoring Year 2

Monitoring Year 1

Monitoring Year 0

Veg Plot 1 F Veg Plot 2 F

Veg Plot 10 F Veg Plot Group 1 R

Monitoring Year 1

Monitoring Year 0

Monitoring Year 7

Monitoring Year 5

Monitoring Year 3

Monitoring Year 0

Monitoring Year 7

Monitoring Year 5

Monitoring Year 3

Veg Plot 3 F

Veg Plot 4 F Veg Plot 5 F Veg Plot 6 F

Veg Plot 7 F Veg Plot 8 F Veg Plot 9 F



APPENDIX C. Stream Geomorphology Data 



 

 

 

 

 

 

 

 

 

 

 

 
Cross-Section Plots 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Sassarixa Swamp Mitigation Site  
Appendix C: Stream Geomorphology Data – Cross-Section Plots 

 

 

Downstream (01/19/2021) 

  MY0 MY1 MY2 MY3 MY6 MY7 

Bankfull Elevation - Based 

on AB-Bankfull Area 
149.35 

     
Bank Height Ratio - Based 

on AB-Bankfull Area 
1.00 

     

Thalweg Elevation 148.45      

LTOB Elevation 149.35      

LTOB Max Depth 0.902      

LTOB Cross Sectional Area 2.47           



 

Sassarixa Swamp Mitigation Site  
Appendix C: Stream Geomorphology Data – Cross-Section Plots 

 

 

Downstream (01/19/2021) 

  MY0 MY1 MY2 MY3 MY6 MY7 

Bankfull Elevation - Based 

on AB-Bankfull Area 
148.82 

     
Bank Height Ratio - Based 

on AB-Bankfull Area 
1.00 

     

Thalweg Elevation 147.78      

LTOB Elevation 148.82      

LTOB Max Depth 1.039      

LTOB Cross Sectional Area 3.20           



 

Sassarixa Swamp Mitigation Site  
Appendix C: Stream Geomorphology Data – Cross-Section Plots 

 

 

Downstream (01/19/2021) 

  MY0 MY1 MY2 MY3 MY6 MY7 

Bankfull Elevation - Based 

on AB-Bankfull Area 
130.69 

     
Bank Height Ratio - Based 

on AB-Bankfull Area 
1.00 

     

Thalweg Elevation 130.04      

LTOB Elevation 130.69      

LTOB Max Depth 0.644      

LTOB Cross Sectional Area 1.67           



 

Sassarixa Swamp Mitigation Site  
Appendix C: Stream Geomorphology Data – Cross-Section Plots 

 

 

Downstream (01/19/2021) 

  MY0 MY1 MY2 MY3 MY6 MY7 

Bankfull Elevation - Based 

on AB-Bankfull Area 
141.46 

     
Bank Height Ratio - Based 

on AB-Bankfull Area 
1.00 

     

Thalweg Elevation 140.66      

LTOB Elevation 141.46      

LTOB Max Depth 0.802      

LTOB Cross Sectional Area 1.99           



 

Sassarixa Swamp Mitigation Site  
Appendix C: Stream Geomorphology Data – Cross-Section Plots 

 

 

Downstream (01/19/2021) 

  MY0 MY1 MY2 MY3 MY6 MY7 

Bankfull Elevation - Based 

on AB-Bankfull Area 
141.12 

     
Bank Height Ratio - Based 

on AB-Bankfull Area 
1.00 

     

Thalweg Elevation 139.53      

LTOB Elevation 141.12      

LTOB Max Depth 1.581      

LTOB Cross Sectional Area 4.88           



 

Sassarixa Swamp Mitigation Site  
Appendix C: Stream Geomorphology Data – Cross-Section Plots 

 

 

Downstream (01/19/2021) 

  MY0 MY1 MY2 MY3 MY6 MY7 

Bankfull Elevation - Based 

on AB-Bankfull Area 
128.16 

     
Bank Height Ratio - Based 

on AB-Bankfull Area 
1.00 

     

Thalweg Elevation 126.70      

LTOB Elevation 128.16      

LTOB Max Depth 1.462      

LTOB Cross Sectional Area 3.25           



 

Sassarixa Swamp Mitigation Site  
Appendix C: Stream Geomorphology Data – Cross-Section Plots 

 

 

Downstream (01/19/2021) 

  MY0 MY1 MY2 MY3 MY6 MY7 

Bankfull Elevation - Based 

on AB-Bankfull Area 
127.58 

     
Bank Height Ratio - Based 

on AB-Bankfull Area 
1.00 

     

Thalweg Elevation 127.06      

LTOB Elevation 127.58      

LTOB Max Depth 0.522      

LTOB Cross Sectional Area 1.50           



 

Sassarixa Swamp Mitigation Site  
Appendix C: Stream Geomorphology Data – Cross-Section Plots 

 

 

Downstream (01/19/2021) 

  MY0 MY1 MY2 MY3 MY6 MY7 

Bankfull Elevation - Based 

on AB-Bankfull Area 
133.06 

     
Bank Height Ratio - Based 

on AB-Bankfull Area 
1.00 

     

Thalweg Elevation 132.36      

LTOB Elevation 133.06      

LTOB Max Depth 0.696      

LTOB Cross Sectional Area 2.49           



 

Sassarixa Swamp Mitigation Site  
Appendix C: Stream Geomorphology Data – Cross-Section Plots 

 

 

Downstream (01/19/2021) 

  MY0 MY1 MY2 MY3 MY6 MY7 

Bankfull Elevation - Based 

on AB-Bankfull Area 
132.53 

     
Bank Height Ratio - Based 

on AB-Bankfull Area 
1.00 

     

Thalweg Elevation 131.03      

LTOB Elevation 132.53      

LTOB Max Depth 1.500      

LTOB Cross Sectional Area 6.97           



 

Sassarixa Swamp Mitigation Site  
Appendix C: Stream Geomorphology Data – Cross-Section Plots 

 

 

Downstream (01/19/2021) 

  MY0 MY1 MY2 MY3 MY6 MY7 

Bankfull Elevation - Based 

on AB-Bankfull Area 
156.43 

     
Bank Height Ratio - Based 

on AB-Bankfull Area 
1.00 

     

Thalweg Elevation 155.62      

LTOB Elevation 156.43      

LTOB Max Depth 0.814      

LTOB Cross Sectional Area 2.69           



DMS Project No. 100040

Longitudinal Profile Plots

Sassarixa Swamp Mitigation Site 

Monitoring Year 0 - 2021

T1 Reach 2 (STA 205+70 to 208+50)

T1 Reach 2 (STA 208+50 to 211+50)
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DMS Project No. 100040

Longitudinal Profile Plots

Sassarixa Swamp Mitigation Site 

Monitoring Year 0 - 2021

T1 Reach 2 & 3 (STA 211+50 to 214+50)

T1 Reach 3 (STA 214+50 to 217+50)
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DMS Project No. 100040

Longitudinal Profile Plots

Sassarixa Swamp Mitigation Site 

Monitoring Year 0 - 2021
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Table 8a. Baseline Stream Data Summary

Sassarixa Swamp Mitigation Site

DMS Project No. 100040

Monitoring Year 0 - 2021

Parameter

Riffle Only Min Max n Min Max Min Max n

Bankfull Width (ft) 1 1

Floodprone Width (ft) 1 1

Bankfull Mean Depth 1 1

Bankfull Max Depth 1 0.4 0.5 1

Bankfull Cross Sectional Area (ft
2
) 1 1

Width/Depth Ratio 1 1

Entrenchment Ratio 1 1

Bank Height Ratio 1 1.0 1.2 1

Max part size (mm) mobilized at bankfull

Rosgen Classification

Bankfull Discharge (cfs)

Sinuosity

Water Surface Slope (ft/ft)
2 0.0190 0.0300 2 0.0250 0.0410

Other

Parameter

Riffle Only Min Max n Min Max Min Max n

Bankfull Width (ft) 1 1

Floodprone Width (ft) 1 1

Bankfull Mean Depth 1 1

Bankfull Max Depth 1 0.4 0.6 1

Bankfull Cross Sectional Area (ft
2
) 1 1

Width/Depth Ratio 1 1

Entrenchment Ratio 1 1

Bank Height Ratio 1 1.0 1.2 1

Max part size (mm) mobilized at bankfull

Rosgen Classification

Bankfull Discharge (cfs)

Sinuosity

Water Surface Slope (ft/ft)
2 0.0190 0.0300 2 0.0092 0.0250

Other

C5b/E5b

PRE-EXISTING 

CONDITIONS

---

G5 C5b/E5b

3.0

T1 R2

>7.9

>2.2

5.2

DESIGN
MONITORING BASELINE 

(MY0)

3.6

11.0

1.2

0.3

200

1.5

0.7

2.5

---

T1 R3

3.4

8

1

>9.2

--- --- ---

4.9

2.2

3.0

>2.2

11.1

21.9

1.20

0.0181

G5 C5/E5 C5/E5

8.8 3.5 4.3

--- --- ---

3.4

8

1

0.7

2.5

1.20 1.20

4.9

2.2

---

3.08.8

1.20 1.20

---

1.0

34.6

4.3

90

0.4

4.2

---

0.0322

12.0

0.4

0.6

1.7

9.0

1.20

0.4

0.9

2.5

11.0

1.0

---



Table 8a. Baseline Stream Data Summary

Sassarixa Swamp Mitigation Site

DMS Project No. 100040

Monitoring Year 0 - 2021

Parameter

Riffle Only Min Max n Min Max Min Max n

Bankfull Width (ft) 1 1

Floodprone Width (ft) 1 1

Bankfull Mean Depth 1 1

Bankfull Max Depth 1 1

Bankfull Cross Sectional Area (ft
2
) 1 1

Width/Depth Ratio 1 1

Entrenchment Ratio 1 1

Bank Height Ratio 1 1.0 1.2 1

Max part size (mm) mobilized at bankfull

Rosgen Classification

Bankfull Discharge (cfs)

Sinuosity

Water Surface Slope (ft/ft)
2 1 0.0051 0.0064

Other

Parameter

Riffle Only Min Max n Min Max Min Max n

Bankfull Width (ft) 3.2 4.2 2 1

Floodprone Width (ft) 5 24 2 1

Bankfull Mean Depth 0.42 0.5 2 1

Bankfull Max Depth 0.7 0.56 2 0.4 0.5 1

Bankfull Cross Sectional Area (ft
2
) 2 1

Width/Depth Ratio 6.4 10 2 1

Entrenchment Ratio 1.1 7.1 2 1

Bank Height Ratio 2.7 7.0 2 1.0 1.2 1

Max part size (mm) mobilized at bankfull

Rosgen Classification

Bankfull Discharge (cfs) 6.2 6.9 2

Sinuosity

Water Surface Slope (ft/ft)
2 1 0.0280 0.0330

Other

PRE-EXISTING 

CONDITIONS
DESIGN

MONITORING BASELINE 

(MY0)

T2

3 4.2 5.6

4 >9.2

0.5 0.4

0.6

1.5 1.5

0.5

6 12.0

1.2 >2.2

6.5 1.0

--- --- ---

G5 C5b/E5b C5b/E5b

5.4 2.0 4.3

1.14 1.40 1.40

35

0.3

0.5

0.0147

--- --- ---

T3

3.6 4.7

12.0

>2.2

>7.9

0.3

1.7 1.0

1.20

--- --- ---

B5/G5 C5/E5b C5/E5b

0.0312

--- --- ---

0.0340

0.0290

2.5 4.5

1.16 1.20

1.5

14.8

7.4

1.0

75

0.4

0.8

2.0

15.7

13.4



Table 8a. Baseline Stream Data Summary

Sassarixa Swamp Mitigation Site

DMS Project No. 100040

Monitoring Year 0 - 2021

Parameter

Riffle Only Min Max n Min Max Min Max n

Bankfull Width (ft) 1 1

Floodprone Width (ft) 1 1

Bankfull Mean Depth 1 1

Bankfull Max Depth 1 0.6 0.8 1

Bankfull Cross Sectional Area (ft
2
) 1 1

Width/Depth Ratio 1 1

Entrenchment Ratio 1 1

Bank Height Ratio 1 1.0 1.2 1

Max part size (mm) mobilized at bankfull

Rosgen Classification

Bankfull Discharge (cfs)

Sinuosity

Water Surface Slope (ft/ft)
2 1 0.0086 0.0170

Other

Parameter

Riffle Only Min Max n Min Max Min Max n

Bankfull Width (ft) 1 1

Floodprone Width (ft) 1 1

Bankfull Mean Depth 1 1

Bankfull Max Depth 1 0.5 0.7 1

Bankfull Cross Sectional Area (ft
2
) 1 1

Width/Depth Ratio 1 1

Entrenchment Ratio 1 1

Bank Height Ratio 1 1.0 1.2 1

Max part size (mm) mobilized at bankfull

Rosgen Classification

Bankfull Discharge (cfs)

Sinuosity

Water Surface Slope (ft/ft)
2 1 0.0049 0.0150

Other

PRE-EXISTING 

CONDITIONS
DESIGN

MONITORING BASELINE 

(MY0)

T5 R2

3.1 5.6 5.9

27 >11

1.1 0.5

1.4

3.5 2.7

2.8 12.0

8.7 >2.2

1.6 1.0

--- --- ---

E5 C5/E5 C5/E5

10.9 6.0 5.4

1.20 1.40 1.40

0.0111

--- --- ---

T6 R1

4.1 6.4 6.0

7 >14

1.1 0.41

1.5

4.4 3.3

3.7 12.0

1.7 >2.2

2.0 1.0

1.20 1.20

--- --- ---

G5 C5/E5 C5/E5

0.0107

--- --- ---

0.0120

0.0086

12.8 5.5 5.9

1.10

170

0.4

0.7

2.5

14.0

16.9

90

0.4

0.8

2.7

13.3

15.1



Sassarixa Swamp Mitigation Site

DMS Project No. 100040

MY0 MY1 MY2 MY3 MY5 MY7 MY0 MY1 MY2 MY3 MY5 MY7 MY0 MY1 MY2 MY3 MY5 MY7 MY0 MY1 MY2 MY3 MY5 MY7

Bankfull Elevation (ft) - Based on AB-Bankfull
1
 Area 149.35 148.82 130.69 141.46

Bank Height Ratio - Based on AB Bankfull
1
 Area 1.00 1.00 1.00 1.00

Thalweg Elevation 148.45 147.78 130.04 140.66

LTOB
2
 Elevation 149.35 148.82 130.69 141.46

LTOB
2
 Max Depth (ft) 0.9 1.0 0.6 0.8

LTOB
2
 Cross Sectional Area (ft

2
) 2.5 3.2 1.7 2.0

MY0 MY1 MY2 MY3 MY5 MY7 MY0 MY1 MY2 MY3 MY5 MY7 MY0 MY1 MY2 MY3 MY5 MY7 MY0 MY1 MY2 MY3 MY5 MY7

Bankfull Elevation (ft) - Based on AB-Bankfull
1
 Area 141.12 128.16 127.58 133.06

Bank Height Ratio - Based on AB Bankfull
1
 Area 1.00 1.00 1.00 1.00

Thalweg Elevation 139.53 126.70 127.06 132.36

LTOB
2
 Elevation 141.12 128.16 127.58 133.06

LTOB
2
 Max Depth (ft) 1.6 1.5 0.5 0.7

LTOB
2
 Cross Sectional Area (ft

2
) 4.9 3.3 1.5 2.5

MY0 MY1 MY2 MY3 MY5 MY7 MY0 MY1 MY2 MY3 MY5 MY7

Bankfull Elevation (ft) - Based on AB-Bankfull
1
 Area 132.53 156.43

Bank Height Ratio - Based on AB Bankfull
1
 Area 1.00 1.00

Thalweg Elevation 131.03 155.62

LTOB
2
 Elevation 132.53 156.43

LTOB
2
 Max Depth (ft) 1.5 0.8

LTOB
2
 Cross Sectional Area (ft

2
) 7.0 2.7

1
Bank Height Ratio (BHR) takes the As-built bankful area as the basis for adjusting each subsequent years bankfull elevation.  

T2

Cross-Section 8 (Riffle)

2
LTOB Area and Max depth - These are based on the LTOB elevation for each years survey (The same elevation used for the LTOB in the BHR calculation).  Area below the LTOB elevation will be used and tracked for each year as above.  The difference between the LTOB elevation and the thalweg elevation (same as in the BHR calculation) will be 

recroded and tracked above as LTOB max depth. 

T5 Reach 2

Cross-Section 4 (Riffle)

T2 T3

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

T5 Reach 2 T6 Reach 1

Cross-Section 6 (Pool)Cross-Section 5 (Pool)

T1 Reach 2

Monitoring Year 0 - 2021

T1 Reach 3

Table 9.  Cross-Section Morphology Monitoring Summary

Cross-Section 1 (Riffle) Cross-Section 2 (Pool) Cross-Section 3 (Riffle)

Cross-Section 7 (Riffle)



APPENDIX D. Project Timeline and Contact Info



DMS Project No. 100040

DMS Project No. 100040

Table 10.  Project Activity and Reporting History

Sassarixa Swamp Mitigation Site

Monitoring Year 0 - 2021

Activity or Deliverable Data Collection Complete
Task Completion or Deliverable 

Submission

Project Instituted NA January 2018

Mitigation Plan Approved November 2019 November 2019

As-Built Survey Completed Febuary 2021 Febuary 2021

Construction (Grading) Completed NA January 2021

Planting Completed NA March 2021

Baseline Monitoring Document (Year 0)
Stream Survey January 2021

April 2021
Vegetation Survey March 2021

Year 1 Monitoring
Stream Survey 2021

December 2021
Vegetation Survey 2021

Year 2 Monitoring
Stream Survey 2022

December 2022
Vegetation Survey 2022

Year 3 Monitoring
Stream Survey 2023

December 2023
Vegetation Survey 2023

Year 4 Monitoring December 2024

Year 5 Monitoring
Stream Survey 2025

December 2025
Vegetation Survey 2025

Year 6 Monitoring December 2026

Year 7 Monitoring
Stream Survey 2027

December 2027
Vegetation Survey 2027

Construction Contractor 

Land Mechanic Designs, Inc.

126 Circle G Lane

Willow Spring, NC 27592

Table 11.  Project Contact Table

Sassarixa Swamp Mitigation Site

Monitoring Year 0 - 2021

Designer

Angela Allen, PE

Wildlands Engineering, Inc.

312 West Millbrook Road, Suite 225

Raleigh, NC 27609

919.851.9986

Monitoring, POC
Jason Lorch

919.851.9986

Monitoring Performers Wildlands Engineering, Inc.
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APPENDIX F. Buffer Baseline Monitoring Report



  

 

 

 

 

Buffer Baseline  

Monitoring Report 

 

 

 

July 2021 

SASSARIXA SWAMP MITIGATION SITE 

Johnston County, NC 

NCDEQ Contract No. 7425 

DMS ID No. 100040 

DWR Project Number 2018-0198 

 

Neuse River Basin 

HUC 03020201 

 

RFP #: 16-007279 

 

  

PREPARED FOR: 

 
 

NC Department of Environmental Quality 

Division of Mitigation Services 

1652 Mail Service Center 

Raleigh, NC 27699-1652 



  

 

BUFFER BASELINE MONITORING REPORT 

SASSARIXA SWAMP MITIGATION SITE 

Johnston County, NC 

NCDEQ Contract No. 7425 

DMS ID No. 100040 

Neuse River Basin 

HUC 03020201 

 
PREPARED FOR: 

 

 

NC Department of Environmental Quality 

Division of Mitigation Services 

1652 Mail Service Center 

Raleigh, NC  27699-1652 

PREPARED BY: 

 
Wildlands Engineering, Inc. 

312 West Millbrook Road, Suite 225 

Raleigh, NC 27609 

Phone: (919) 851-9986 

 

This Baseline Monitoring Plan has been written in conformance with the requirements of the 

following: 

• 15A NCAC 02B .0295 Mitigation Program Requirements for Protection and Maintenance of 

Riparian Buffers. 

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

These documents govern DMS operations and procedures for the delivery of compensatory 

mitigation. 

Contributing Staff: 

Angela Allen, Project Manager 

John Hutton, Principal in Charge 

Jason Lorch, Baseline Monitoring Plan  

 

 

 

Greg Turner, Construction Administrator 

Carolyn Lanza, Monitoring Lead  

Andrea Eckardt, Lead Quality Assurance



  

 

Sassarixa Swamp Mitigation Site  Buffer Baseline Monitoring Report - Final 

DMS ID No. 100040 Page i July 2021 

TABLE OF CONTENTS 

1.0 Mitigation Project Summary ....................................................................................................1 

1.1 Project Goals ................................................................................................................................. 1 

1.2 Pre-construction Site Conditions .................................................................................................. 1 

2.0 Determination of Credits .........................................................................................................2 

3.0 Baseline Summary ...................................................................................................................2 

3.1 Parcel Preparation ........................................................................................................................ 2 

3.2 Riparian Area Restoration Activities ............................................................................................. 3 

3.3 Riparian Area Enhancement Activities ......................................................................................... 3 

3.4 Riparian Area Preservation Activities ........................................................................................... 3 

4.0 Annual Monitoring and Performance Criteria ...........................................................................3 

4.1 Vegetation .................................................................................................................................... 4 

4.2 Overview Photographs ................................................................................................................. 4 

4.3 Visual Assessments ....................................................................................................................... 4 

4.4 Annual Reporting Performance Criteria ....................................................................................... 4 

4.5 Maintenance and Contingency Plans ........................................................................................... 4 

5.0 References ..............................................................................................................................6 

 

APPENDICES 

Appendix 1  General Figures and Tables 

Figure 1   Vicinity Map 

Figure 2   Service Area Map 

Figure 3   Project Component/Asset Map 

Figure 4   Monitoring Plan View Map Key 

Figure 4a-c  Monitoring Plan View Map 

Table 1    Buffer Project Attributes 

Table 2a  Mitigation Credits 

Table 2b  Total Area of Buffer and Nutrient Offset Mitigation 

Table 3    Monitoring Components 

  

Appendix 2  DWR Correspondence 

NC DWR - Site Viability for Buffer Mitigation and Nutrient Offset Letter – May 21, 2018  

NC DWR - Site Viability for Buffer Mitigation and Nutrient Offset Letter – April 3, 2019 

Sassarixa Technical Memo – DWR Response – August 19, 2019 

 

Appendix 3  As-Built Survey  

 

Appendix 4  Overview Photographs 

 

Appendix 5  Permit Approvals 

 

Appendix 6  Vegetation Plot Data 

Table 4    Vegetation Plot Data 

Table 5   Vegetation Performance Standards Summary Table 

Vegetation Plot Photographs 



  

 

Sassarixa Swamp Mitigation Site  Buffer Baseline Monitoring Report - Final 

DMS ID No. 100040 Page 1 July 2021 

1.0 Mitigation Project Summary 

The Sassarixa Swamp Mitigation Site (Site) is a riparian restoration project located in Johnston County 

approximately six miles southwest of Smithfield and five miles north of Four Oaks (Figure 1). Figure 2 

depicts the service area of the Site which does not include the Falls Lake watershed in the Neuse River 

Basin. A conservation easement comprised of 65.06 acres along Sassarixa Creek and seven unnamed 

tributaries to Sassarixa Creek, along with six unnamed tributaries to Black Creek was recorded on the 

Site (Figure 3). Before construction, the Site was characterized by a mix of active pastures, fields, and 

woodlands. The project is expected to generate 1,080,282.590 riparian buffer credits.  

The Site is within Hydrologic Unit Code (HUC) 03020201130030 and North Carolina Department of 

Water Resources (NCDWR) Sub-basin 03-04-04. The Site drains to Holts Lake, which is a recreational lake 

classified as Nutrient Sensitive Waters (NSW). Holts Lake then drains to the Neuse River, which is a 

water supply for the City of Goldsboro. 

1.1 Project Goals 

The Sassarixa Swamp Mitigation Site is located in a new Targeted Local Watershed (TLW) that is not 

described in the 2010 Neuse River Basin Restoration Priorities (RBRP) Plan. The TLW was added in the 

2015 Neuse 01 Cataloging Unit (CU) Update because there were more water quality issues than assets. 

The Site addresses the TLW stressors of agricultural land use/animal operations and the lack of 

protected riparian areas. The project will also address key CU wide restoration goals for the Neuse River 

03020201 described in the RBRP (NC DWR 2009). Specific enhancements to water quality and ecological 

processes are outlined below: 

• Decrease nutrient levels - Nutrient input will be decreased by filtering runoff from the 

agricultural fields through restored native buffer zones. The off-site nutrient input will also be 

absorbed on-site by dispersing flood flows through native vegetation, thereby reducing nutrient 

inputs to waters of the Neuse River Basin. 

• Exclude cattle from project streams. - Install fencing around project areas adjacent to cattle 

pastures.  

• Decrease water temperature and increase dissolved oxygen concentrations - Establishment and 

maintenance of riparian buffers will create additional long-term shading of the channel flow to 

reduce thermal pollution.  

• Restore and enhance native floodplain vegetation - Plant native tree species in riparian zone 

where currently insufficient.  

• Permanently protect the Site from harmful uses - Establish a conservation easement on the Site. 

Protect aquatic habitat; protecting water supply waters. 

1.2 Pre-construction Site Conditions 

Before construction, the 65.06-acre project was a mix of active pastures, fields, and woodlands along 

Sassarixa Creek and thirteen unnamed tributaries that drain into the Holts Lake watershed, which is part 

of the Neuse River Basin. Sassarixa Creek, T3, T4, T5, and T6 are all perennial streams; while T1, T1A, 

T1B, T1C, T1D, T2, T5a, T5b, and T5c are intermittent streams. The riparian buffer project attributes are 

listed in Table 1, located in Appendix 1. 

The project includes several adjacent properties that have been owned and operated as a livestock farm 

by a single family since 1850, where livestock are continually rotated through all fields (with access to 

their associated streams). The western portion of the project includes Sassarixa Creek and seven 

unnamed tributaries to Sassarixa Creek (T1, T1A, T1B, T1C, T1D, T2, and T3) (Figure 2). The eastern 
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portion of the site contains six unnamed tributaries to Black Creek (T4, T5, T5A, T5B, T5C, and T6). A 

review of historic aerials from 1950 to 2012, showed that onsite streams have existed in their 

approximate locations with very little change to riparian zones since 1950. Two alterations to the Site 

visible from aerial photography are the addition of the pond on T2 between 1964 and 1973, and the 

addition of the large pond below T5A, T5B, and T5C, between 1950 and 1961. 

On February 9, 2018 (dated May 21, 2018), NCDWR conducted on-site determinations to review 

features and land use within the project boundary. In March 2019 Ms. Sam Dailey, with USACE, 

determined two additional features, T1B and T1C, within the project boundary as intermittent channels, 

resulting in an additional NCDWR site-viability letter dated April 3, 2019. The resulting NCDWR site 

viability letters and map confirming the Site as suitable for riparian buffer and nutrient offset mitigation 

are located in Appendix 2. Sassarixa Swamp and the seven unnamed tributaries along with six additional 

unnamed tributaries to Black Creek were determined to be appropriate for buffer and nutrient offset 

mitigation as related to the rules set forth in the Neuse Buffer Mitigation Rules: Mitigation Program 

Requirements for Protection and Maintenance of Riparian Buffers (15A NCAC 02B .0295) and Neuse 

River Basin: Nutrient Sensitive Waters Management Strategy: Protection and Maintenance of Existing 

Riparian Buffers (15A NCAC 02B .0233).  

2.0 Determination of Credits 

The project is expected to generate 1,080,282.590 riparian buffer credits, through buffer restoration, 

buffer enhancement via cattle exclusion, coastal headwater buffer restoration per the Consolidated 

Buffer Mitigation Rules (15A NCAC 02B 0.0295 (o)(2)) and buffer preservation per the Consolidated 

Buffer Mitigation Rules (15A NCAC 02B 0.0295 (o)). There is also potential to convert some buffer credits 

to nutrient offset credits, dependent on the need. Mitigation credits are presented in Tables 2a and 2b 

and illustrated in Figure 3 (Appendix 1). Calculations are based upon the as-built survey included in 

Appendix 3.  

Since approval of the Mitigation Plan, there have been some minor changes to credits. The final 

conservation easement changed resulting in a 0.04-acre subtraction to credits being claimed. Accuracy 

of survey and excluding wetland outlet features that were not planted account for an additional 2.68-

acre subtraction.  

3.0 Baseline Summary 

The Wildlands Team restored riparian areas along Sassarixa Creek and seven unnamed tributaries to 

Sassarixa Creek, along with six unnamed tributaries to Black Creek on the Site. The buffer and nutrient 

offset mitigation took place in conjunction with Sassarixa Swamp Stream Mitigation Project. The project 

design ensured that no adverse impacts to existing riparian areas occurred. Figure 3 illustrates the as-

built conditions for the Site. Detailed descriptions of the restoration activity follow in Sections 3.1 

through 3.4. Overview site photographs are included in Appendix 4. 

3.1  Parcel Preparation 

Prior to stream construction, the Site was a mix of active pastures, fields, and woodlands. The pond 

along T2 was removed as part of the stream restoration.  During stream construction, invasive plants 

were targeted and removed to reduce native competition. Soil amendments were added to certain 

graded areas after construction as directed by soil test results. Amendments included agricultural lime, 

slow release fertilizer, and soil conditioners (humic acid, organic material, soil biota stimulants). Haul 

roads and other high trafficked areas were also ripped to a depth of 18” where possible to reduce soil 
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compaction. The approved regulatory permits for the stream mitigation project are included in 

Appendix 5. 

3.2 Riparian Area Restoration Activities 

The vegetation plan for the riparian restoration area included permanent seeding and planting bare root 

trees. These vegetation efforts were coupled with the select treatment of invasive species to control 

their population. The species composition planted was selected based on the desired community type, 

occurrence of species in riparian areas adjacent to the Site, and best professional judgement. The total 

number of tree species planted across the buffer areas are as follows: willow oak (Quercus phellos) 

1,379 stems, American sycamore (Platanus occidentalis) 1,907 stems, river birch (Betula nigra) 1,907 

stems, water oak (Quercus nigra) 551 stems, swamp chestnut oak (Quercus michauxii) 1,396 stems, 

eastern cottonwood (Populus deltoides) 540 stems, box elder (Acer negundo) 1,350 stems, sweetbay 

magnolia (Magnolia virginiana) 463 stems, cherrybark oak (Quercus pagoda) 66 stems, American Elm 

(Ulmus alata) 33 stems, and black willow (Salix nigra) 33 stems. In total, 9,619 stems were planted 

across the site.   

Trees were planted at a density sufficient to meet the performance standards outlined in the Rule 15A 

NCAC 02B .0295 of 260 trees per acre at the end of five years. An appropriate seed mix was applied as 

necessary to provide temporary ground cover for soil stabilization and reduction of sediment loss during 

rain events in disturbed areas. This was followed by an appropriate permanent seed mixture. Tree 

planting was completed in March 2021. 

Vegetation management and herbicide applications will be implemented as needed during tree 

establishment in the restoration areas to prevent establishment of invasive species that could compete 

with the planted native species. 

3.3 Riparian Area Enhancement Activities 

Fencing was used to exclude cattle throughout the project as allowed by 15A NCAC 02B .0295(o) and 

minimal work was done on the streams through the enhancement areas. The enhancement areas have 

been protected in perpetuity under a conservation easement. 

Vegetation management and herbicide applications were implemented prior to construction along 

existing forested areas to prevent the spread of invasive species that could compete with planted native 

species. Dense Chinese privet (Ligustrum sinense) and trifoliate orange (Citrus trifoliata) was removed 

along Sassarixa Creek. Sporadic trees of Bradford pear (Pyrus calleryana), tree-of-heaven (Ailanthus 

altissima), and princess tree (Paulownia tomentosa) were removed along T4 and T5. Invasive species will 

continued to be monitored and controlled as necessary.  

3.4 Riparian Area Preservation Activities 

No work was done in the buffer preservation areas, as allowed under 15A NCAC 02B .0295(o). The 

preservation area has been protected in perpetuity under a conservation easement. 

4.0 Annual Monitoring and Performance Criteria 

The performance criteria for the Site follows approved performance criteria presented in the guidance 

documents outlined in Request for Proposal (RFP) 16-007279 and the Consolidated Buffer Rule (15A 

NCAC 02B .0295). Annual monitoring and semi-annual site visits will be conducted to assess the 

condition of the finished project. The riparian restoration project has been assigned specific 

performance criteria components for vegetation that will be evaluated throughout the five-year post-

construction monitoring for buffer restoration, buffer enhancement, cattle exclusion, and buffer 

preservation and seven-year post-construction monitoring for coastal headwater buffers. An outline of 
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the performance criteria and monitoring components follows. Monitoring components are included in 

Table 3 and vegetation plots are depicted in Figure 4 (Appendix 1).  

4.1 Vegetation 

Performance Standards for the Site will be based on the health and survival of a minimum density of 260 

trees per acre after five years of monitoring, with a minimum of four native hardwood tree or shrub 

species composition and no one species comprising more than 50 percent of stems. Coastal headwater 

buffers will be visually assessed for seven years of monitoring. Height, visual assessment of damage, and 

vigor will be used as indicators of overall health. Desirable volunteer species may be included to meet 

the success criteria upon DWR approval. The extent of invasive species coverage will also be monitored 

and treated as necessary throughout the required five-year monitoring period.  

Ten fixed 100 square meter vegetation monitoring quadrants were installed across the Site to measure 

the survival of the planted stems (Figure 4). Vegetation monitoring resulted in a stem density range of 

445 to 648 planted stems per acre (Table 4). Vegetation monitoring follows the CVS-EEP Level 2 Protocol 

for Recording Vegetation (2008). All planted stems were marked with flagging tape and a reference 

photograph was taken from the southwestern corner of each vegetation plot during vegetation 

assessments. Each year, trees will be re-marked and plot photos will be taken along with overview 

photographs of the Site. Appendix 6 includes the baseline (MY0) vegetation plot data and vegetation 

performance standards summary tables, as well as plot photographs. 

4.2 Overview Photographs 

Photographs will be taken within the project area once a year to visually document stability for five 

years following construction. Baseline overview photographs are included in Appendix 4. 

4.3 Visual Assessments 

Visual assessments should support the performance standards for each metric as described above. 

Visual assessments will be performed within the Site on a semi-annual basis during the five-year 

monitoring period. Problem areas with vegetative health will be noted (e.g. low stem density, vegetation 

mortality, invasive species, or encroachment). Areas of concern will be mapped and photographed 

accompanied by a written description in the annual report. Problem areas will be re-evaluated during 

each subsequent visual assessment. 

4.4 Annual Reporting Performance Criteria 

Using the Division of Mitigation Services (DMS) Riparian Buffer and Nutrient Offset Buffer Baseline and 

Annual Monitoring Report Template version 2.0 (2017), monitoring reports will be prepared in the fall of 

each monitoring year and submitted to DMS. The monitoring period will extend five years beyond 

completion of construction or until performance criteria have been met.  

For coastal headwater buffer restoration areas under Rule 15A NCAC 02B .0295 (o)(2) the success for 

coastal headwaters vegetation is dependent on the success of the coastal headwater system (T5C). As 

stated in the NCDMS Sassarixa Swamp Mitigation Plan, visual monitoring will take place for seven years 

to insure T5C stays a coastal headwater and will be reported in the annual Monitoring Reports. A 

technical memorandum will be used to document the success of T5C and the coastal headwater buffers 

for Monitoring Year 6 and 7. This will be included in the Appendix of the NCDMS Sassarixa Swamp 

Annual Monitoring Report.  

4.5 Maintenance and Contingency Plans 

The conservation easement has been properly and accurately marked by adding witness posts with 

easement placards along the easement boundary and at every corner. Adaptive management will be 

performed during the monitoring years to address minor issues as necessary. If during annual 
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monitoring it is determined the project’s ability to achieve performance standards are jeopardized, 

Wildlands will notify and work with the DMS/NCDWR to develop contingency plans and remedial 

actions. Any actions implemented will be designed to achieve the success criteria specified previously 

and will include a work schedule and updated monitoring criteria (if applicable). 
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Table 1.  Buffer Project Attributes

Sassarixa Swamp Mitigation Site

Monitoring Year 0 - 2021

Project Name Sassarixa Swamp Mitigation Site

Hydrologic Unit Code 03020201130030

River Basin Neuse

Geographic Location (Lat, Long) 35° 28’ 19.75” N, 78° 26’ 9.60” W

Site Protection Instrument (DB/PG)

DB3624/PG581

DB3719/PG4717

DB4358/PG908

DB46061/PG183

Total Credits 1,080,282.59 ft
2

Types of Credits Riparian Buffer

Mitigation Plan Date November 2019

Initial Planting Date March 5, 2021

Baseline Report Date June 2021

MY1 Report Date December 2021

MY2 Report Date December 2022

MY3 Report Date December 2023

MY4 Report Date December 2024

MY5 Report Date December 2025



Table 2a.  Mitigation Credits

Sassarixa Swamp Mitigation Site

Monitoring Year 0 - 2021

Project Area

N Credit Conversion Ratio (ft
2
/pound)

P Credit Conversion Ratio (ft
2
/pound)

Credit Type Location

Subject? (enter 

NO if 

ephemeral or 

ditch 
1
)

Feature Type
Mitigation 

Activity

Min-Max 

Buffer 

Width (ft)

Feature Name
Total Area 

(ft
2
)

Total 

(Creditable) 

Area of Buffer 

Mitigation (ft
2
)

Initial 

Credit 

Ratio (x:1)

% Full 

Credit

 Final 

Credit 

Ratio (x:1) 

 Convertible 

to Riparian 

Buffer? 

 Riparian Buffer 

Credits 

 Convertible to 

Nutrient 

Offset? 

 Delivered 

Nutrient Offset: N 

(lbs) 

 Delivered 

Nutrient 

Offset: P 

(lbs) 

Buffer Rural Yes I / P Restoration 0-50 T4 3,667 3,667 1 100% 1.00000 Yes 3,667.000 No — —

Buffer Rural Yes I / P Restoration 0-100

T1, T1A, T1B, T2, 

T4, T5, T5A, T5B, 

T6

356,716 356,716 1 100% 1.00000 Yes 356,716.000 Yes 18,613.918 —

Buffer Rural Yes I / P Restoration 101-200 T2, T4, T5A, T5B 48,375 48,375 1 33% 3.03030 Yes 15,963.766 Yes 2,524.272 —

Buffer Rural No Ephemeral Restoration 0-100 T3 15,114 15,114 1 100% 1.00000 Yes 15,114.000 Yes 788.669 —

Buffer Rural Yes
Coastal 

Headwater
Restoration 0-100 T5C 13,073 13,073 1 100% 1.00000 Yes 13,073.000 No — —

Buffer Rural Yes I / P Enhancement 0-50 T4 217 217 2 100% 2.00000 Yes 108.500 Yes 11.323 —

Buffer Rural Yes I / P Enhancement 0-100 T4 59,812 59,812 2 100% 2.00000 Yes 29,906.000 Yes 3,121.070 —

Buffer Rural Yes I / P Enhancement 101-200 T4 3,129 3,129 2 33% 6.06061 Yes 516.285 Yes 163.275 —

Buffer Rural Yes I / P

Enhancement 

via Cattle 

Exclusion

20-29
Sassarixa Creek, 

T5
735 735 2 75% 2.66667 Yes 275.625 No — —

Buffer Rural Yes I / P

Enhancement 

via Cattle 

Exclusion

0-50
Sassarixa Creek, 

T5, T6
6,000 6,000 2 100% 2.00000 Yes 3,000.000 No — —

Buffer Rural Yes I / P

Enhancement 

via Cattle 

Exclusion

0-100

Sassarixa Creek, 

T1, T1A, T1B, 

T1C, T2, T3, T5, 

T5A, T5B, T6

1,070,780 1,070,780 2 100% 2.00000 Yes 535,390.000 No — —

Buffer Rural Yes I / P

Enhancement 

via Cattle 

Exclusion

101-200

Sassarixa Creek, 

T1A, T2, T3, T5, 

T5A, T5C

358,197 358,197 2 33% 6.06061 Yes 59,102.467 No — —

Totals (ft2): 1,935,815 1,935,815 1,032,832.642 25,222.527 —

Total Buffer (ft2): 1,935,815 1,935,815

Total Nutrient Offset (ft2): 0 N/A

Total Ephemeral Area (ft
2
) for Credit: 20,358 20,358

Total Eligible Ephemeral Area (ft
2
): 601,785 0.8% Ephemeral Reaches as % TABM

Enter Preservation Credits Below Total Eligible for Preservation (ft
2
): 645,272 18.3% Preservation as % TABM

Credit Type Location Subject? Feature Type
Mitigation 

Activity

Min-Max 

Buffer 

Width (ft)

Feature Name
 Total Area 

(sf) 

Total 

(Creditable) 

Area for Buffer 

Mitigation (ft
2
)

Initial 

Credit 

Ratio (x:1)

% Full 

Credit

 Final 

Credit 

Ratio (x:1) 

 Riparian 

Buffer 

Credits 

Rural Yes I / P 20-29 T4 750 750 10 75% 13.33333 56.250

Rural Yes I / P 0-50 T4, T5 1,847 1,847 10 100% 10.00000 184.700

Rural Yes I / P 0-100 T3, T4, T5 460,676 460,676 10 100% 10.00000 46,067.600

Rural Yes I / P 101-200 T4 2,806 2,806 10 33% 30.30303 92.598

Rural No Ephemeral 0-100 T3 5,244 5,244 5 100% 5.00000 1,048.800

Preservation Area Subtotals (ft
2
): 471,323 471,323

Preservation

Neuse 03020201 - Outside Falls Lake

#N/A

#N/A

Buffer



Table 2b.  Total Area of Buffer and Nutrient Offset Mitigation

Sassarixa Swamp Mitigation Site

Monitoring Year 0 - 2021

Square Feet Credits

436,945 404,533.766

1,498,870 628,298.876

471,323 47,449.948

2,407,138 1,080,282.590

Square Feet Credits

Nitrogen: 0.000

Phosphorus: 0.000

Table 3.  Monitoring Components

Sassarixa Swamp Mitigation Site

Monitoring Year 0 - 2021

CVS Level 2 10 Plots Year 1-5

Visual T5C Year 1-7

Visual Assessment Yes Semi-Annual

Exotic and Nuisance Vegetation Semi-Annual

Project Boundary Semi-Annual

Parameter
Monitoring 

Feature
FrequencyQuantity

Vegetation

Nutrient Offset: 0

TOTAL AREA OF BUFFER MITIGATION (TABM)

Mitigation Totals

Restoration:

Enhancement:

Preservation:

Total Riparian Buffer:

TOTAL NUTRIENT OFFSET MITIGATION

Mitigation Totals



APPENDIX 2.  DWR Correspondence





















From: Merritt, Katie
To: Angela Allen
Cc: Dow, Jeremiah J; Wojoski, Paul A
Subject: RE: [External] RE: Sassarixa Technical Memo- DWR response
Date: Monday, August 19, 2019 01:56:00 PM

Hey Angela,
You may send it do Paul Wojoski, same address as indicated on the letter.
 

From: Angela Allen [mailto:aallen@wildlandseng.com] 
Sent: Monday, August 19, 2019 1:51 PM
To: Merritt, Katie <katie.merritt@ncdenr.gov>
Cc: Dow, Jeremiah J <jeremiah.dow@ncdenr.gov>; Wojoski, Paul A <Paul.Wojoski@ncdenr.gov>
Subject: [External] RE: Sassarixa Technical Memo- DWR response
 
CAUTION: External email. Do not click links or open attachments unless you verify. Send all suspicious email as an
attachment to report.spam@nc.gov

 
Katie,
Thank you for your thorough and timely review of this. I wanted to confirm whose attention I should
make the appeal out to for the T4 call change. Andrea Eckardt mentioned Karen had temporarily
been working another role.
Thank you,
Angela
 

From: Merritt, Katie <katie.merritt@ncdenr.gov> 
Sent: Friday, August 16, 2019 4:48 PM
To: Angela Allen <aallen@wildlandseng.com>
Cc: Dow, Jeremiah J <jeremiah.dow@ncdenr.gov>; Wojoski, Paul A <Paul.Wojoski@ncdenr.gov>
Subject: Sassarixa Technical Memo- DWR response
 
Hey Angela,
In the mitigation plan for Sassarixa Creek, I received a memo from you dated July 22, 2019
requesting two things:

1)      Request for T2, T5, T5A and T5C to be considered viable for buffer restoration and
nutrient offset credits in areas of active cattle pasture

2)      Request for Reclassification of T4 Reach 3 from a wetland to a jurisdictional stream
 
Regarding Item #2 above, the rule requires that you must submit an appeal to the Director of the
Division of Water Resources.  However, this request was provided to me in a mitigation plan. 
Therefore, I am unable to process your request for Item #2.  You can submit your appeal request to
the DWR by following the appeal process outlined in the letter attached to this email.  It will be the
Director’s decision whether to grant or deny your request.  I highly recommend you provide photo
points showing where your pictures were taken along Reach 3 of T4 if pursuing the appeal to the
Director.
 

mailto:katie.merritt@ncdenr.gov
mailto:aallen@wildlandseng.com
mailto:jeremiah.dow@ncdenr.gov
mailto:Paul.Wojoski@ncdenr.gov
mailto:report.spam@nc.gov
mailto:katie.merritt@ncdenr.gov
mailto:aallen@wildlandseng.com
mailto:jeremiah.dow@ncdenr.gov
mailto:Paul.Wojoski@ncdenr.gov


Regarding Item #1 above, see response below:
 
-T2 begins at the tree line in the woods and ends at the confluence with Sassarixa Creek.  If the
agriculture fields fall within the 200’ from TOB of the stream call, then those areas will be viable as a
Restoration Site and viable for either buffer credit or nutrient offset credit, but not both.  Please
note, that T2 is shown on the mitigation plan as extending beyond the treeline, which is not
consistent with the call made by DWR in the attached stream determination. 
-T5 (R1) is fully forested with active pasture from TOB-200’ and therefore is only viable for buffer
enhancement credit. This assessment is final.
-T5 (R2-R3) is fully forested with agriculture fields beyond the tree line. if the agriculture fields fall
within the 200’ from TOB, then those areas will be viable as a Restoration Site and viable for either
buffer credit or nutrient offset credit, but not both.  This assessment is final
-T5A – If the agriculture fields fall within the 200’ from TOB, then those areas will be viable as a
Restoration Site and viable for either buffer credit or nutrient offset credit, but not both.  This
assessment is final.
-T5C was determined to be a headwater wetland system onsite and was not deemed a stream.  The
viability assessment is dependent on the IRT approving the area as a Coastal HW Stream, which is
interpreted as being approved to use the Headwater Stream Guidance.  This feature must comply
with 15A NCAC 02B .0295 (o)(2) and therefore, only the buffer areas that are planted will be viable
for buffer credit, and that includes just the fields.  Therefore, if the agriculture fields fall within the
200’ from where the center of the valley is located, then those areas will be viable as a Restoration
Site per (o)(2) and viable for buffer credit only.  Nutrient offset is not viable adjacent to coastal hw
stream sites.  This assessment is final.
 
Thank you,
Katie



APPENDIX 3.  As-Built Survey
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SHEET:

1 OF 5

SEAL:

NOT TO SCALE

THIS MAP IS NOT FOR
RECORDATION, SALES,
OR CONVEYANCES AND

DOES NOT COMPLY WITH
G.S. 47-30 MAPPING

REQUIREMENTS.

BUFFER MAP FOR:
WILDLANDS

ENGINEERING, INC.

NEUSE RIVER BASIN: 03020201
DMS SITE ID NO. 100040

SPO NOS. 51-DC, 51-DD, 51-DE,
51-DF. 51-DG, 51-DH

TOWNSHIP:

SCALE:

DRAWN BY:

JOB:

COUNTY: STATE:

CHECKED BY:

DATE:

SHEET SIZE:

SMITHFIELD JOHNSTON NC

AB LDP, PBK

AS SHOWN 06/11/21

#2010111-AB 11" x 17" (HALF SIZE)

SASSARIXA SWAMP
MITIGATION SITE

PROJECT:

# DATE REVISIONS

FLO
W

T5

06/11/211 BUFFER AREA EDITS

7.

6.

5.1.

SURVEYOR NOTES

4.

LINES NOT SURVEYED ARE SHOWN AS DASHED
LINES AND WERE TAKEN FROM INFORMATION
REFERENCED HEREON.

3.

2. THE PURPOSE OF THIS MAP IS TO SHOW THE
AS-BUILT AREAS FOR RIPARIAN BUFFER CREDITS
WITHIN THE CONSERVATION EASEMENT. THIS
MAP IS NOT A BOUNDARY SURVEY. THE LAND
PARCELS AND THEIR BOUNDARIES AFFECTED
BY THIS CONSERVATION EASEMENT ARE NOT
CHANGED BY THIS MAP.

ALL DISTANCES ARE HORIZONTAL GROUND
DISTANCES IN US SURVEY FEET. THE AREAS
SHOWN HEREON WERE COMPUTED USING
THE COORDINATE COMPUTATION METHOD.

PROPERTIES ARE SUBJECT TO ALL EASEMENTS,
RIGHT OF WAYS, AND/OR ENCUMBRANCES
AFFECTING THEM.

JOHNSTON COUNTY GIS WEBSITE USED TO IDENTIFY
ADOINING PROPERTY OWNERS.

BUFFER AREAS ARE BASED ON THE THE AS-BUILT SURVEYS
DATED FEBRUARY 12TH & APRIL 2ND, 2021 BY KEE MAPPING
AND SURVEYING, THE EXISTING CONDITIONS TOPOGRAPHIC
SURVEYS DATED JUNE 6TH & JULY 13TH, 2018 BY KEE MAPPING
AND SURVEYING, THE CONSERVATION EASEMENT SURVEY AS
RECORDED IN PB:90 PG:439-448 IN THE JOHNSTON COUNTY
REGISTER OF DEEDS OFFICE AND INFORMATION PROVIDED BY
WILDLANDS ENGINEERING INC.

SEE CONSERVATION EASEMENT SURVEY AS RECORDED IN
PB:90 PG:439-448 IN THE JOHNSTON COUNTY REGISTER OF DEEDS.

PROJECT
AREA

I, PHILLIP B. KEE, CERTIFY THAT THIS BUFFER MAP WAS
DRAWN UNDER MY SUPERVISION, IS AN ACCURATE
CALCULATION OF THE BUFFER AREAS AND IS BASED ON
THE AS-BUILT SURVEYS DATED FEBRUARY 12TH & APRIL 2ND,
2021 BY KEE MAPPING AND SURVEYING, THE EXISTING
CONDITIONS TOPOGRAPHIC SURVEYS DATED JUNE 6TH &
JULY 13TH, 2018 BY KEE MAPPING AND SURVEYING, THE
CONSERVATION EASEMENT SURVEY AS RECORDED IN PB:90
PGS:439-448 IN THE JOHNSTON COUNTY REGISTER OF DEEDS
OFFICE AND INFORMATION PROVIDED BY WILDLANDS
ENGINEERING INC.; THAT THE BOUNDARIES NOT SURVEYED
ARE INDICATED AS DRAWN FROM INFORMATION AS
REFERENCED; AND THAT THIS MAP DOES NOT REPRESENT
AN OFFICIAL BOUNDARY SURVEY AND IS ONLY FOR THE
PURPOSE OF DEPICTING THE RIPARIAN BUFFER AREAS.

WITNESS MY ORIGINAL SIGNATURE, LICENCE NUMBER,
AND SEAL THIS 11TH DAY OF JUNE, 2021, A.D.

                                            ______________________________
                                                  PHILLIP B. KEE, PLS  L-4647
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I/P STREAMS
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RIPARIAN BUFFER AREAS:

59,812 1.37

3,129 0.07

217 0.01

TOTAL:

ENHANCEMENT SQ FT ACRES

63,158 1.45
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SEAL:

NOT TO SCALE

THIS MAP IS NOT FOR
RECORDATION, SALES,
OR CONVEYANCES AND

DOES NOT COMPLY WITH
G.S. 47-30 MAPPING

REQUIREMENTS.

BUFFER MAP FOR:
WILDLANDS

ENGINEERING, INC.

NEUSE RIVER BASIN: 03020201
DMS SITE ID NO. 100040

SPO NOS. 51-DC, 51-DD, 51-DE,
51-DF. 51-DG, 51-DH

TOWNSHIP:

SCALE:

DRAWN BY:

JOB:

COUNTY: STATE:

CHECKED BY:

DATE:

SHEET SIZE:

SMITHFIELD JOHNSTON NC

AB LDP, PBK

AS SHOWN 06/11/21

#2010111-AB 11" x 17" (HALF SIZE)

SASSARIXA SWAMP
MITIGATION SITE

PROJECT:
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JUNE JONES OLIVE
REVOCABLE TRUST

PIN: 1662-85-0452

GRID NORTH
NAD83 (2011)

0' 250' 500' 750'

ONE INCH = FIVE HUNDRED FEET (FULL SIZE)
ONE INCH = TWO HUNDRED FIFTY FEET (HALF SIZE)

FLO
W T4

FLO
W T5

OLD OLIVE ROAD
SR 1347

POND (DRAFTED
FROM AERIAL)

JUNE JONES OLIVE
REVOCABLE TRUST
PIN: 1662-88-05084

TAMI O. THOMPSON
PIN: 1662-66-6896

P.O. Box 2566
Asheville, NC 28802
(828) 575-9021
www.keemap.com
License # C-3039

SHEET:

4 OF 5

SEAL:

NOT TO SCALE

THIS MAP IS NOT FOR
RECORDATION, SALES,
OR CONVEYANCES AND

DOES NOT COMPLY WITH
G.S. 47-30 MAPPING

REQUIREMENTS.

BUFFER MAP FOR:
WILDLANDS

ENGINEERING, INC.

NEUSE RIVER BASIN: 03020201
DMS SITE ID NO. 100040

SPO NOS. 51-DC, 51-DD, 51-DE,
51-DF. 51-DG, 51-DH

TOWNSHIP:

SCALE:

DRAWN BY:

JOB:

COUNTY: STATE:

CHECKED BY:

DATE:

SHEET SIZE:

SMITHFIELD JOHNSTON NC

AB LDP, PBK

AS SHOWN 06/11/21

#2010111-AB 11" x 17" (HALF SIZE)

SASSARIXA SWAMP
MITIGATION SITE

PROJECT:

# DATE REVISIONS

NOTE: SEE SHEET 1 FOR
LEGEND, SURVEYOR'S NOTES &
STATEMENT OF CERTIFICATION

BUFFER AREA EDITS06/11/211

7777777
7777777
7777777
7777777
7777777
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I/P STREAMS
0'-100'

I/P STREAMS
0'-49'

I/P STREAMS
100'-200'

RIPARIAN BUFFER AREAS:

59,812 1.37

3,129 0.07

217 0.01

TOTAL:

ENHANCEMENT SQ FT ACRES

63,158 1.45

RIPARIAN BUFFER AREAS:
EXCLUSION SQ FT ACRES

I/P STREAMS
100'-200'

358,197 8.22

I/P STREAMS
0'-100' 1,070,780 24.58

I/P STREAMS
0'-49' 6,000 0.14

I/P STREAMS
0'-29' 735 0.02

TOTAL: 1,435,712 32.96

^̂ ^̂ ^̂ ^̂
^̂ ^̂ ^̂ ^̂
^̂ ^̂ ^̂ ^̂
^̂ ^̂ ^̂ ^̂
^̂ ^̂ ^̂ ^̂

]]]]]]]
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]]]]]]]
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jjjjjjj
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C C C C C C C
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RIPARIAN BUFFER AREAS:

I/P STREAMS
0'-29'

750 0.02

1,847 0.04I/P STREAMS
0'-49'

2,806 0.06

10.58

0.12

ACRESSQ FTPRESERVATION
EPHEMERAL

CHANNEL
0'-100'

I/P STREAMS
0'-100'

I/P STREAMS
100'-200'

460,676

5,244

TOTAL: 471,323 10.82

COASTAL
HEADWATERS

0'-100'

EPHEMERAL
CHANNEL

0'-100'

I/P STREAMS
0'-100'

I/P STREAMS
0'-49'

I/P STREAMS
100'-200'

RIPARIAN BUFFER AREAS:

((((((((((((((((((((

OOOO
OOOO
OOOO
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<<<<<<
<<<<<<

?????
?????
?????

......

......

......

......

15,114 0.35

13,073 0.30

356,716 8.19

48,375 1.11

3,667 0.08

TOTAL:

RESTORATION SQ FT ACRES

436,945 10.03

DocuSign Envelope ID: F82A10BF-6AC8-4DCE-BF75-D2E179163F5B
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APPENDIX 5.  Permit Approvals



 
 

 
 
 

 
 
 
 
 

June 18, 2020 
 

DWR # 18-0198 
Johnston County 

 
NC Division of Mitigation Services 
Attn: Lin Xu 
217 West Jones Street 
Raleigh, North Carolina 27699  
 
Wildlands Engineering, Inc. 
Attn: Angela Allen 
312 West Millbrook Road, Suite 225 
Raleigh, North Carolina 27609  
 
Subject:  APPROVAL OF 401 WATER QUALITY CERTIFICATION WITH 

ADDITIONAL CONDITIONS 
  
 Sassarixa Swamp Mitigation Project 
 
Dear Mr. Xu and Ms. Allen: 
 
You have our approval for the impacts listed below for the purpose described in your 
application dated May 20, 2020, received by the Division of Water Resources (Division) 
May 20, 2020, with subsequent information on June 18, 2020.  These impacts are covered 
by the attached Water Quality General Certification Number 4134 and the conditions listed 
below.  This certification is associated with the use of Nationwide Permit Number 27 once 
it is issued to you by the U.S. Army Corps of Engineers.  Please note that you should get any 
other federal, state or local permits before proceeding with your project, including those 
required by (but not limited to) Sediment and Erosion Control, Non-Discharge, and Water 
Supply Watershed regulations.   
 
This approval requires you to follow the conditions listed in the enclosed certification(s) or 
general permit and the following additional conditions:  
 

1. The following impacts are hereby approved provided that all of the other specific 
and general conditions of the Certification are met.  No other impacts are approved, 
including incidental impacts. [15A NCAC 02H .0506(b) and/or (c)]  
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Sassarixa Swamp 

DWR# 18 -0198 
Page 2 of 4 

 

 
 

Type of Impact 
 

Amount Approved 
(units)  
Permanent 

Amount Approved 
(units) 
Temporary 

Stream   
S1  975 (linear feet) 0 (linear feet) 
S2  0 23 
S3  85 0 
S4 12 0 
S5 354 0 
S6 1,036 0 
S7 126 0 
S8 0 23 
S9 947 0 
S10 0 51 
S11 206 0 
S12 0 23 
S13 3 0 
S14 1,094 0 
S15 0 23 

Total 4,838 143 
   

404/401 Wetlands   
W1  0.004 (acres) 0 (acres) 
W2  0 0.006 
W3 0 0.308 
W4 0.029 0 
W5  0 0.002 
W6 0.002 0 
W7 0 0.033 
W8 0.003 0 
W9 0.006 0 
W10 0 0.023 
W11 0 0.020 
W12 0.014 0 
W13 0 0.031 
W14 0.014 0 
W15 0 0.036 
W16 0.026 0 
W17 0 0.002 
W18 0.005 0 
W19 0 0.001 
W20 0.001 0 
W21 0 0.037 
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W22 0.012 0 
W23 0 0.002 
W24 0 0.002 
W25 0.003 0 
W26 0 0.002 
W27 0 0.016 
W28 0.006 0 

Total 0.125 0.521 
   

Open Water   
O1 0.91 0 

Total 0.91 0 
 

2. This approval is for the purpose and design described in your application. The plans 
and specifications for this project are incorporated by reference as part of the 
Certification.  If you change your project, you must notify the Division and you may 
be required to submit a new application package with the appropriate fee.  If the 
property is sold, the new owner must be given a copy of this approval letter and 
General Certification(s)/Permit/Authorization and is responsible for complying with 
all conditions. [15A NCAC 02H .0507(d)(2)] 
 

3. The issuance of the 401 Water Quality Certification for the restoration/enhancement 
project does not represent an approval of credit yield for the project.  [15A NCAC 
02H .0500(h)] 
 

4. You have our approval for your proposed final stream enhancements/restorations 
plan.  The stream enhancements/restorations must be constructed, maintained, and 
monitored according to the plans approved by this Office and this Certificate of 
Coverage.  Any repairs or adjustments to the site must be made according to the 
approved plans or must receive written approval from this Office to make the repairs 
or adjustments.  [15A NCAC 02H .0506(h)] 

 
This approval and its conditions are final and binding unless contested. [G.S. 143-215.5]  
 
This Certification can be contested as provided in Articles 3 and 4 of General Statute 150B 
by filing a written petition for an administrative hearing to the Office of Administrative 
Hearings (hereby known as OAH) within sixty (60) calendar days.   

 
A petition form may be obtained from the OAH at http://www.ncoah.com/ or by calling the 
OAH Clerk’s Office at (919) 431-3000 for information.  A petition is considered filed when 
the original and one (1) copy along with any applicable OAH filing fee is received in the 
OAH during normal office hours (Monday through Friday between 8:00am and 5:00pm, 
excluding official state holidays). 
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The petition may be faxed to the OAH at (919) 431-3100, provided the original and one 
copy of the petition along with any applicable OAH filing fee is received by the OAH within 
five (5) business days following the faxed transmission.  
 
Mailing address for the OAH:  
 

If sending via US Postal Service: If sending via delivery service (UPS, 
FedEx, etc): 

Office of Administrative Hearings 
6714 Mail Service Center 
Raleigh, NC 27699-6714 

Office of Administrative Hearings 
1711 New Hope Church Road 
Raleigh, NC 27609-6285 

 
One (1) copy of the petition must also be served to Department of Environmental Quality: 
 

William F. Lane, General Counsel 
Department of Environmental Quality 
1601 Mail Service Center 
Raleigh, NC 27699-1601 

 
This letter completes the review of the Division under section 401 of the Clean Water Act.  
Please contact Erin Davis at 919-817-0360 or erin.davis@ncdenr.gov if you have any 
questions or concerns. 
 

 Sincerely, 
 
 
 

Paul Wojoski, Supervisor 
401 & Buffer Permitting Branch 

 
Enclosures:  GC 4134 
 
cc: Todd Tugwell, Kim Browning, USACE Raleigh Regulatory Field Office (via email)  
 DWR 401 & Buffer Permitting Branch file 
 

Filename: 180198SassarixaSwamp(Johnston)_401_approval_ltr.June18,2020.docx 
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U.S. ARMY CORPS OF ENGINEERS 
WILMINGTON DISTRICT 

 
Action Id.  SAW-2018-00432      County: Johnston         U.S.G.S. Quad: Four Oaks 

 
GENERAL PERMIT (REGIONAL AND NATIONWIDE) VERIFICATION 

 
Permittee:NC Division of Mitigation Services Permittee: Wildlands Engineering, Inc.  
 Attn:  Mr. Tim Baumgartner    Attn: Angela Allen  
Address: 217 West Jones Street, Suite 3000A Address:   312 W. Millbrook Rd, Ste 225 
 Raleigh, North Carolina 27603    Raleigh, NC 27609  
Telephone:919-707-8319  Telephone:919-851-9986  
 
Size (acres)    61.4 acres   Nearest Town Four Oaks  
Nearest Waterway  Black Creek River Basin Neuse River 
USGS HUC  03020201 Latitude: 35.473294 °N Longitude: -78.437318°W 
 
Location description: The NCDMS  6.97-acre Sassarixa Swamp Mitigation Site is located at 160 
Old Olive Road, Smithfield, Johnston County, North Carolina. Waters on site drain into 
Sassarixa Creek and Black Creek, both are within the Neuse River Basin. 
 
Description of projects area and activity:  The co-applicants, NCDMS and Wildlands Engineering, 
Inc. have requested a Department of the Army permit authorization to discharge dredged 
and/or fill material into waters of the United States associated with the NCDMS Sassarixa 
Swamp Mitigation Site. Implementation of the proposed restoration and enhancement 
activities will result in the discharge of fill material into 4981 linear feet of stream channel, and 
0.646 acres of wetlands associated with mechanized land clearing, excavation, placement of 
fill material, and stream relocation activities for the mitigation site. Compensatory mitigation is 
NOT required in conjunction with the aforementioned activities. Refer to the enclosed Table 1 
for a detailed summary of impacts 
 
Applicable Law:  Section 404 (Clean Water Act, 33 USC 1344) 
  Section 10 (Rivers and Harbors Act, 33 USC 403) 
 
Authorization: Regional General Permit Number and/or Nationwide Permit Number: NWP 27 – 
Aquatic Habitat Restoration, Enhancement, and Establishment Activities 
 SEE ATTACHED RGP or NWP GENERAL, REGIONAL AND SPECIAL CONDITIONS 
 
Your work is authorized by the above referenced permit provided it is accomplished in strict 
accordance with the attached conditions and your submitted application and attached 
information dated May 20, 2020.  Any violation of the attached conditions or deviation from your 
submitted plans may subject the permittee to a stop work order, a restoration order, a Class I 
administrative penalty, and/or appropriate legal action.   
 
This verification will remain valid until the expiration date identified below unless the nationwide and/or 
regional general permit authorization is modified, suspended or revoked.  If, prior to the expiration date 
identified below, the nationwide and/or regional general permit authorization is reissued and/or 
modified, this verification will remain valid until the expiration date identified below, provided it complies 
with all requirements of the modified nationwide permit.  If the nationwide and/or regional general permit 
authorization expires or is suspended, revoked, or is modified, such that the activity would no longer 
comply with the terms and conditions of the nationwide permit, activities which have commenced (i.e., 
are under construction) or are under contract to commence in reliance upon the nationwide and/or 



SAW-2018-00432 
 

 

regional general permit, will remain authorized provided the activity is completed within twelve months 
of the date of the nationwide and/or regional general permit’s expiration, modification or revocation, 
unless discretionary authority has been exercised on a case-by-case basis to modify, suspend or 
revoke the authorization.   
 
Activities subject to Section 404 (as indicated above) may also require an individual Section 401 Water 
Quality Certification.  You should contact the NC Division of Water Resources (telephone 919-807-
6300) to determine Section 401 requirements.      
      
For activities occurring within the twenty coastal counties subject to regulation under the Coastal Area 
Management Act (CAMA), prior to beginning work you must contact the N.C. Division of Coastal 
Management  in Morehead City, NC, at (252) 808-2808. 
      
This Department of the Army verification does not relieve the permittee of the responsibility to obtain 
any other required Federal, State or local approvals/permits. 
      
If there are any questions regarding this verification, any of the conditions of the Permit, or the Corps 
of Engineers regulatory program, please contact Kimberly Browning, 919.554.4884 x60. 
 
 
 
 
 
 
 
Corps Regulatory Official:   Date:  June 30, 2020 
Expiration Date of Verification:  March 18, 2022     
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Table 1. Authorized discharge of fill material into waters of the United States in association with the  
NCDMS Sassarixa Swamp Mitigation Site (SAW-2018-00432). 

Stream Impacts 

 
Total Stream Impacts: Permanent- 4,838 LF, Temporary-143 LF 
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Wetland Impacts
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TOTAL WETLAND IMPACTS: Permanent- 0.125 ac, Temporary- 0.521 ac 
 
Impacts are associated with aquatic resource restoration and enhancement activities and are 
expected to result in a net gain in Waters of the US. 

 
SPECIAL CONDITIONS 

 
1. The permittee understands and agrees that the document entitled “Mitigation Plan – 

FINAL Sassarixa Swamp MitigationPlan” dated November 2019, and received May 20, 
2020 is incorporated and made part of this permit. Execution of the work and terms given 
in the approved mitigation plan are a condition of this permit. 

2. This Nationwide Permit verification does not imply suitability of this property for 
compensatory mitigation for any particular project.  The use of any portion of this site as 
compensatory mitigation for a particular project will be determined during the permit 
review process for that project.  
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COMPLIANCE CERTIFICATION 
 
 
Action ID Number:  SAW-2018-00432  County: Johnston  
                                 
Permittee: NC Division of Mitigation Services   Wildlands Engineering, Inc. 
                   Attn:  Mr. Tim Baumgartner Attn: Angela Allen 
 
Project Name: NCDMS Sassarixa Swamp Mitigation Site   
 
Date Verification Issued:  June 30, 2020 
 
Project Manager: Kim Browning 
 
Upon completion of the activity authorized by this permit and any mitigation required by the 
permit, sign this certification and return it to the following address: 
 

US ARMY CORPS OF ENGINEERS 
WILMINGTON DISTRICT 

Regulatory Division Mitigation Office 
Attn: Kim Browning 

3331 Heritage Trade Drive, Suite 105 
Raleigh, NC 27587 

 
Please note that your permitted activity is subject to a compliance inspection by a U. S. Army 
Corps of Engineers representative.  Failure to comply with any terms or conditions of this 
authorization may result in the Corps suspending, modifying or revoking the authorization 
and/or issuing a Class I administrative penalty, or initiating other appropriate legal action. 
 
I hereby certify that the work authorized by the above referenced permit has been completed 
in accordance with the terms and condition of the said permit, and required mitigation was 
completed in accordance with the permit conditions. 
 
 
 
 
 
 
 
 
 _______________________________________  ______________________ 
 Signature of Permittee      Date 
 
 
 
 
 
 
 







APPENDIX 6.  Vegetation Plot Data



Table 4.  Vegetation Plot Data

Sassarixa Swamp Mitigation Site

Monitoring Year 0 - 2021

13.03

2021-03-05

2021-03-11

0.0247

Planted Total Planted Total Planted Total Planted Total

Acer negundo boxelder Tree FAC 1 1 1 1 1 1

Betula nigra river birch Tree FACW 3 3 4 4 1 1

Magnolia virginiana sweetbay Tree FACW 1 1 2 2 1 1 1 1

Platanus occidentalis American sycamore Tree FACW 3 3 3 3 4 4 2 2

Populus deltoides eastern cottonwood Tree FAC 1 1 3 3 2 2

Quercus michauxii swamp chestnut oak Tree FACW 2 2 2 2 4 4

Quercus nigra water oak Tree FAC 2 2 1 1 1 1

Quercus phellos willow oak Tree FACW 1 1 2 2 3 3 3 3

Sum 14 14 11 11 15 15 15 15

14 11 15 15

567 445 607 607

8 5 6 8

21 27 27 27

3 2 2 2

0 0 0 0

14 11 15 15

567 445 607 607

8 5 6 8

21 27 27 27

3 2 2 2

0 0 0 0% Invasives

% Invasives

Current Year Stem Count

Stems/Acre

Species Count

Dominant Species Composition (%)

Scientific Name Common Name
Tree/

Shrub

Performance Standard

Average Plot Height

Current Year Stem Count

Stems/Acre

Species Count

Dominant Species Composition (%)

Average Plot Height

Planted Acreage

Date of Initial Plant

Date of Current Survey

Plot size (ACRES)

Indicator 

Status

Veg Plot 1 F Veg Plot 2 F Veg Plot 3 F Veg Plot 4 F

Post Mitigation 

Plan 

Performance 

Standard

Species 

Included in 

Approved 

Mitigation Plan

Mitigation Plan 

Performance 

Standard

1). Bolded species are proposed for the current monitoring year, italicized species are not approved, and a regular font indicates that the species has been approved.
2). The "Species Included in Approved Mitigation Plan" section contains only those species that were included in the original approved mitigation plan. The "Post Mitigation Plan Species" section 
includes species that are being proposed through a mitigation plan addendum for the current monitoring year (bolded) , species that have been approved in prior monitoring years through a 
mitigation plan addendum (regular font), and species that are not approved (italicized).
3). The "Mitigation Plan Performance Standard" section is derived only from stems included in the original mitigation plan, whereas the "Post Mitigation Plan Performance Standard" includes 
data from mitigation plan approved, post mitigation plan approved, and proposed stems.



Table 4.  Vegetation Plot Data

Sassarixa Swamp Mitigation Site

Monitoring Year 0 - 2021

13.03

2021-03-05

2021-03-11

0.0247

Acer negundo boxelder Tree FAC

Betula nigra river birch Tree FACW

Magnolia virginiana sweetbay Tree FACW

Platanus occidentalis American sycamore Tree FACW

Populus deltoides eastern cottonwood Tree FAC

Quercus michauxii swamp chestnut oak Tree FACW

Quercus nigra water oak Tree FAC

Quercus phellos willow oak Tree FACW

Sum

% Invasives

% Invasives

Current Year Stem Count

Stems/Acre

Species Count

Dominant Species Composition (%)

Scientific Name Common Name
Tree/

Shrub

Performance Standard

Average Plot Height

Current Year Stem Count

Stems/Acre

Species Count

Dominant Species Composition (%)

Average Plot Height

Planted Acreage

Date of Initial Plant

Date of Current Survey

Plot size (ACRES)

Indicator 

Status

Post Mitigation 

Plan 

Performance 

Standard

Species 

Included in 

Approved 

Mitigation Plan

Mitigation Plan 

Performance 

Standard

Planted Total Planted Total Planted Total Planted Total

1 1 2 2 1 1 2 2

2 2 2 2 2 2 1 1

1 1 1 1 1 1 1 1

4 4 2 2 4 4 3 3

1 1 1 1

1 1 4 4 3 3 5 5

1 1

2 2 3 3 2 2 1 1

12 12 14 14 14 14 14 14

12 14 14 14

486 567 567 567

7 6 7 7

33 29 29 36

3 3 2 3

0 0 0 0

12 14 14 14

486 567 567 567

7 6 7 7

33 29 29 36

3 3 2 3

0 0 0 0

Veg Plot 7 F Veg Plot 8 FVeg Plot 6 FVeg Plot 5 F

1). Bolded species are proposed for the current monitoring year, italicized species are not approved, and a regular font indicates that the species has been approved.
2). The "Species Included in Approved Mitigation Plan" section contains only those species that were included in the original approved mitigation plan. The "Post Mitigation Plan Species" section 
includes species that are being proposed through a mitigation plan addendum for the current monitoring year (bolded) , species that have been approved in prior monitoring years through a 
mitigation plan addendum (regular font), and species that are not approved (italicized).
3). The "Mitigation Plan Performance Standard" section is derived only from stems included in the original mitigation plan, whereas the "Post Mitigation Plan Performance Standard" includes 
data from mitigation plan approved, post mitigation plan approved, and proposed stems.



Table 4.  Vegetation Plot Data

Sassarixa Swamp Mitigation Site

Monitoring Year 0 - 2021

13.03

2021-03-05

2021-03-11

0.0247

Acer negundo boxelder Tree FAC

Betula nigra river birch Tree FACW

Magnolia virginiana sweetbay Tree FACW

Platanus occidentalis American sycamore Tree FACW

Populus deltoides eastern cottonwood Tree FAC

Quercus michauxii swamp chestnut oak Tree FACW

Quercus nigra water oak Tree FAC

Quercus phellos willow oak Tree FACW

Sum

% Invasives

% Invasives

Current Year Stem Count

Stems/Acre

Species Count

Dominant Species Composition (%)

Scientific Name Common Name
Tree/

Shrub

Performance Standard

Average Plot Height

Current Year Stem Count

Stems/Acre

Species Count

Dominant Species Composition (%)

Average Plot Height

Planted Acreage

Date of Initial Plant

Date of Current Survey

Plot size (ACRES)

Indicator 

Status

Post Mitigation 

Plan 

Performance 

Standard

Species 

Included in 

Approved 

Mitigation Plan

Mitigation Plan 

Performance 

Standard

Planted Total Planted Total

3 3 1 1

3 3 2 2

1 1 2 2

5 5 3 3

2 2 2 2

1 1 2 2

1 1

1 1 2 2

16 16 15 15

16 15

648 607

7 8

31 20

2 2

0 0

16 15

648 607

7 8

31 20

2 2

0 0

Veg Plot 10 FVeg Plot 9 F

1). Bolded species are proposed for the current monitoring year, italicized species are not approved, and a regular font indicates that the species has been approved.
2). The "Species Included in Approved Mitigation Plan" section contains only those species that were included in the original approved mitigation plan. The "Post Mitigation Plan Species" section 
includes species that are being proposed through a mitigation plan addendum for the current monitoring year (bolded) , species that have been approved in prior monitoring years through a 
mitigation plan addendum (regular font), and species that are not approved (italicized).
3). The "Mitigation Plan Performance Standard" section is derived only from stems included in the original mitigation plan, whereas the "Post Mitigation Plan Performance Standard" includes 
data from mitigation plan approved, post mitigation plan approved, and proposed stems.



Table 5.  Vegetation Performance Standards Summary Table

Sassarixa Swamp Mitigation Site

Monitoring Year 0 - 2021

Stems/Ac. Av. Ht. (ft) # Species % Invasives Stems/Ac. Av. Ht. (ft) # Species % Invasives Stems/Ac. Av. Ht. (ft) # Species % Invasives

567 3 8 0 445 2 5 0 607 2 6 0

Stems/Ac. Av. Ht. (ft) # Species % Invasives Stems/Ac. Av. Ht. (ft) # Species % Invasives Stems/Ac. Av. Ht. (ft) # Species % Invasives

607 2 8 0 486 3 7 0 567 3 6 0

Stems/Ac. Av. Ht. (ft) # Species % Invasives Stems/Ac. Av. Ht. (ft) # Species % Invasives Stems/Ac. Av. Ht. (ft) # Species % Invasives

567 2 7 0 567 3 7 0 648 2 7 0

Stems/Ac. Av. Ht. (ft) # Species % Invasives

607 2 8 0

Veg Plot 3 F

Veg Plot 4 F Veg Plot 5 F Veg Plot 6 F

Veg Plot 7 F Veg Plot 8 F Veg Plot 9 F

Monitoring Year 2

Monitoring Year 1

Monitoring Year 0

Veg Plot 1 F Veg Plot 2 F

Veg Plot 10 F

Monitoring Year 1

Monitoring Year 0

Monitoring Year 5

Monitoring Year 4

Monitoring Year 3

Monitoring Year 0

Monitoring Year 5

Monitoring Year 4

Monitoring Year 3

Monitoring Year 2

Monitoring Year 5

Monitoring Year 4

Monitoring Year 3

Monitoring Year 2

Monitoring Year 1

Monitoring Year 0

Monitoring Year 5

Monitoring Year 4

Monitoring Year 3

Monitoring Year 2

Monitoring Year 1



 

 

 

 

 

 

 

 

 

 

 

 

 
VEGETATION PLOT PHOTOGRAPHS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Sassarixa Swamp Mitigation Site  
Appendix 6: Vegetation Plot Data – Vegetation Plot Photographs 

  

FIXED VEG PLOT 1 (3/11/2021) FIXED VEG PLOT 2 (3/11/2021) 

  

FIXED VEG PLOT 3 (3/11/2021) FIXED VEG PLOT 4 (3/11/2021) 

  

FIXED VEG PLOT 5 (3/11/2021) FIXED VEG PLOT 6 (3/11/2021) 



 

Sassarixa Swamp Mitigation Site  
Appendix 6: Vegetation Plot Data – Vegetation Plot Photographs 

  

FIXED VEG PLOT 7 (3/11/2021) FIXED VEG PLOT 8 (3/11/2021) 

  

FIXED VEG PLOT 9 (3/11/2021) FIXED VEG PLOT 10 (3/11/2021) 
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