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Reach S-I26 (Pipeline ROW) 
Intermittent  

Spread E 
Greenbrier County, West Virginia 

 

Data Included 
Photos   

SWVM Form  

FCI Calculator and HGM Form   

RBP Physical Characteristics Form  

Water Quality Data N/A – No flow  

RBP Habitat Form*  

RBP Benthic Form  

Benthic Identification Sheet N/A – No flow  

Wolman Pebble Count  

Reference Reach Software Pebble Count Data  

Longitudinal Profile and Cross Sections  

 

*Modified RBP – No water 
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Photo Type: US Reach, US View 

Location, Orientation, Photographer Initials: Upstream Reach, Upstream View, AAK/SM 

 

 
Photo Type: US Reach, DS View 

Location, Orientation, Photographer Initials: Upstream Reach, Downstream View, AAK/SM 
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Photo Type: Mid-Reach, US View 

Location, Orientation, Photographer Initials: Mid-Reach, Upstream View, AAK/SM 

 

 
Photo Type: Mid-Reach, DS View 

Location, Orientation, Photographer Initials: Mid-Reach, Downstream View, AAK/SM 
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Photo Type: DS Reach, US View 

Location, Orientation, Photographer Initials: Downstream Reach, Upstream View, AAK/SM 

 

 
Photo Type: DS Reach, DS View 

Location, Orientation, Photographer Initials: Downstream Reach, Downstream View, AAK/SM 
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West Virginia Stream and Wetland Valuation Metric (SWVM)

Version 2.1, September 2017

USACE FILE NO./ Project Name:
(v2.1, Sept 2015)

Lat. 38.019129 Lon. WEATHER: DATE:

Comments:

STREAM IMPACT LENGTH:
RESTORATION (Levels I-III)

Lat. Lon. PRECIPITATION PAST 48 HRS: Mitigation Length: 

Stream Classification: Stream Classification: Stream Classification: Stream Classification: Stream Classification:

9.6 0 0 0

Average Average Average Average Average

Hydrology Hydrology Hydrology Hydrology Hydrology

Biogeochemical Cycling Biogeochemical Cycling Biogeochemical Cycling Biogeochemical Cycling Biogeochemical Cycling

Habitat Habitat Habitat Habitat Habitat

Points Scale Range Site Score Points Scale Range Site Score Points Scale Range Site Score Points Scale Range Site Score Points Scale Range Site Score

1. Epifaunal Substrate/Available Cover 0-20 1. Epifaunal Substrate/Available Cover 0-20 1. Epifaunal Substrate/Available Cover 0-20 1. Epifaunal Substrate/Available Cover 0-20 1. Epifaunal Substrate/Available Cover 0-20

2. Embeddedness 0-20 9 2. Pool Substrate Characterization 0-20 2. Embeddedness 0-20 2. Embeddedness 0-20 2. Embeddedness 0-20

3. Velocity/ Depth Regime 0-20 3. Pool Variability 0-20 3. Velocity/ Depth Regime 0-20 3. Velocity/ Depth Regime 0-20 3. Velocity/ Depth Regime 0-20

4. Sediment Deposition 0-20 16 4. Sediment Deposition 0-20 4. Sediment Deposition 0-20 4. Sediment Deposition 0-20 4. Sediment Deposition 0-20

5. Channel Flow Status 0-20 5. Channel Flow Status 0-20 5. Channel Flow Status 0-20 5. Channel Flow Status 0-20 5. Channel Flow Status 0-20

6. Channel Alteration 0-20 16 6. Channel Alteration 0-20 6. Channel Alteration 0-20 6. Channel Alteration 0-20 6. Channel Alteration 0-20

7. Frequency of Riffles (or bends) 0-20 7. Channel Sinuosity 0-20 7. Frequency of Riffles (or bends) 0-20 7. Frequency of Riffles (or bends) 0-20 7. Frequency of Riffles (or bends) 0-20

8. Bank Stability (LB & RB) 0-20 18 8. Bank Stability (LB & RB) 0-20 8. Bank Stability (LB & RB) 0-20 8. Bank Stability (LB & RB) 0-20 8. Bank Stability (LB & RB) 0-20

9. Vegetative Protection (LB & RB) 0-20 18 9. Vegetative Protection (LB & RB) 0-20 9. Vegetative Protection (LB & RB) 0-20 9. Vegetative Protection (LB & RB) 0-20 9. Vegetative Protection (LB & RB) 0-20

10. Riparian Vegetative Zone Width (LB & RB) 0-20 2 10. Riparian Vegetative Zone Width (LB & RB) 0-20 10. Riparian Vegetative Zone Width (LB & RB) 0-20 10. Riparian Vegetative Zone Width (LB & RB) 0-20 10. Riparian Vegetative Zone Width (LB & RB) 0-20

Total RBP Score 79 Total RBP Score 0 Total RBP Score 0 Total RBP Score 0 Total RBP Score 0
0.395 79 0 0 0 0 0 0 0

0

85 0 0 0 0

0 0 0 0 0 0 0 0 0

0
0

pH 45 pH 0 pH 0 pH 0 pH 0

5.6-5.9 = 45 points 5.6-5.9 = 45 points
5.6-5.9 = 45 

points
5.6-5.9 = 45 points

DO 30 DO 0 DO 0 DO 0 DO 0

0.8 0 0 0 0 0 0 0

0

WV Stream Condition Index (WVSCI) WV Stream Condition Index (WVSCI) WV Stream Condition Index (WVSCI) WV Stream Condition Index (WVSCI) WV Stream Condition Index (WVSCI)

0 0 0 0 0 0 0 0 0

0

0-90

Poor

0-1

Sub-Total

CHEMICAL INDICATOR (Applies to Intermittent and Perennial Streams)

Specific Conductivity

0-1

Poor

CHEMICAL INDICATOR (Applies to Intermittent and Perennial Streams)

0

BIOLOGICAL INDICATOR (Applies to Intermittent and Perennial Streams)

0-100

Sub-Total

0 0

0-1

PART II - Index and Unit Score 

Index Linear Feet Unit Score

0 0 0

BIOLOGICAL INDICATOR (Applies to Intermittent and Perennial Streams)

0-100 0-1

Sub-Total

10-30

PART II - Index and Unit Score 

Index Linear Feet Unit Score

Sub-Total

0-1

0-90

5-90

Sub-Total

0-1

0-90

0-1
5-90

CHEMICAL INDICATOR (Applies to Intermittent and Perennial Streams)

0-1

Specific Conductivity

Marginal Poor

WVDEP Water Quality Indicators (General)

Specific Conductivity

CHEMICAL INDICATOR (Applies to Intermittent and Perennial Streams)

WVDEP Water Quality Indicators (General)

Sub-Total

100-199 - 85 points

5.6-5.9 = 45 points
0-80

0-90

Sub-Total

0

10-30

0-1

0 0

BIOLOGICAL INDICATOR (Applies to Intermittent and Perennial Streams)

10-30

Sub-Total

PART II - Index and Unit Score 

Index Linear FeetUnit Score

PART II - Index and Unit Score 

Unit Score

0-100

0

Linear Feet

Sub-Total

Sub-Total

0

Index

78

Unit Score

0

0-1

BIOLOGICAL INDICATOR (Applies to Intermittent and Perennial Streams)

0-100 0-1

BIOLOGICAL INDICATOR (Applies to Intermittent and Perennial Streams)

0-100
0

34.4825

PART II - Index and Unit Score 

Sub-Total

0.442

Index Linear Feet

Sub-Total

10-30

Sub-Total

5-90

Column No. 5- Mitigation Projected at Maturity (Credit)

0-90

10-30

HGM Score (attach data forms):

Percent Stream Channel Slope

WVDEP Water Quality Indicators (General)

Column No. 4- Mitigation Projected at Ten Years

Post Completion (Credit)

HGM Score (attach data forms): HGM Score (attach data forms):

Percent Stream Channel Slope

HGM Score (attach data forms):

Percent Stream Channel Slope

0-1

WVDEP Water Quality Indicators (General)

5-90

Specific Conductivity

Sub-Total

WVDEP Water Quality Indicators (General)

Specific Conductivity

0

0-1

Poor

Sub-Total

CHEMICAL INDICATOR (Applies to Intermittent and Perennial Streams)

8/15/2015

IMPACT COORDINATES:
(in Decimal Degrees)

-80.75522Mountain Valley Pipeline

S-I26 UNT to Meadow Creek MITIGATION STREAM CLASS./SITE ID AND SITE DESCRIPTION:
(watershed size {acreage}, unaltered or impairments) 

FORM OF 

MITIGATION:
78 MIT COORDINATES:

(in Decimal Degrees)

Clear/Sunny 65 °F

IMPACT STREAM/SITE ID AND SITE DESCRIPTION:
(watershed size {acreage}, unaltered or impairments) 

Column No. 2- Mitigation Existing Condition - Baseline (Credit)
Column No. 3- Mitigation Projected at Five Years

Post Completion (Credit)

PART I - Physical, Chemical and Biological Indicators

USEPA RBP (High Gradient Data Sheet)

PHYSICAL INDICATOR (Applies to all streams classifications)

USEPA RBP (High Gradient Data Sheet)

0.49
0.28 0.286666667
0.09

Percent Stream Channel Slope

0

PHYSICAL INDICATOR (Applies to all streams classifications)

Column No. 1- Impact Existing Condition (Debit)

0

HGM Score (attach data forms):

Percent Stream Channel Slope

Intermittent 0 0 0

0-1

PART I - Physical, Chemical and Biological IndicatorsPART I - Physical, Chemical and Biological Indicators

PHYSICAL INDICATOR (Applies to all streams classifications)

USEPA RBP (Low Gradient Data Sheet)

0-1

PART I - Physical, Chemical and Biological Indicators PART I - Physical, Chemical and Biological Indicators

PHYSICAL INDICATOR (Applies to all streams classifications)

USEPA RBP (High Gradient Data Sheet)

PHYSICAL INDICATOR (Applies to all streams classifications)

USEPA RBP (High Gradient Data Sheet)

0
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Ver. 10-20-17

Project Name:
Location:

Sampling Date: 9-7-2021

Subclass for this SAR:

Intermittent Stream

Uppermost stratum present at this SAR: SAR number: S-I26

Shrub/Herb Strata

Functional Results Summary: Enter Results in Section A of the Mitigation Sufficiency Calculator

Function
Functional 

Capacity Index

Hydrology 0.49

Biogeochemical Cycling 0.28

Habitat 0.09

Variable Measure and Subindex Summary:

Variable Name
Average 

Measure
Subindex

VCCANOPY Percent canpoy over channel. Not Used, <20% Not Used

VEMBED Average embeddedness of channel. 1.40 0.24

VSUBSTRATE Median stream channel substrate particle size. 0.08 0.04

VBERO Total percent of eroded stream channel bank. 0.00 1.00

VLWD Number of down woody stems  per 100 feet of stream. 0.00 0.00

VTDBH Average dbh of trees. Not Used Not Used

VSNAG Number of snags  per 100 feet of stream. 0.00 0.10

VSSD Number of saplings and shrubs per 100 feet of stream. 6.00 0.09

VSRICH Riparian vegetation species richness. 4.00 1.00

VDETRITUS Average percent cover of leaves, sticks, etc. 19.38 0.24

VHERB Average percent cover of herbaceous vegetation. 100.00 1.00

VWLUSE Weighted Average of Runoff Score for Catchment. 0.91 0.96

Project Site Before Project

UNT to Meadow Creek

FCI Calculator for the High-Gradient Headwater Streams in Appalachia

To ensure accurate calculations, the UPPERMOST STRATUM of the plant community is determined based on the 

calculated value for VCCANOPY (≥20% cover is required for tree/sapling strata).  Go to the SAR Data Entry tab and enter site 

characteristics and data in the yellow cells.  For information on determining how to split a project into SARs, see Chapter 

5 of the Operational Draft Regional Guidebook for the Functional Assessment of High-Gradient Headwater Streams and 

Low-Gradient Perennial Streams in Appalachia (Environmental Laboratory U.S. Army Corps of Engineers 2017). 

MVP Preliminary Assessment



S-I26 50

(determined from percent calculated in VCCANOPY)

Sample Variables 1-4 in stream channel

1 VCCANOPY
Not Used, 

<20%

List the percent cover measurements at each point below:

0 0 0 0 0

0 0 0 0 0

2 VEMBED
1.4

Rating

5

4

3

2

1

List the ratings at each point below:

5 1 1 1 1 1

5 1 1 1 1 1

5 1 1 1 1 1

1 1 1 1 1 1

1 1 1 1 1 1

3 VSUBSTRATE
0.08 in

0.08 0.08 0.08 0.08 0.08 0.08

0.08 84.00 0.08 0.08 0.08 0.08

0.08 111.00 0.08 0.08 0.08 0.08

0.08 411.00 0.08 0.08 0.08 0.08

0.08 241.00 0.08 0.08 0.08 0.08

4 VBERO

0 %

Version 10-20-17

Reach Length (ft):

>75 percent of surface covered, surrounded, or buried by fine sediment (or artificial surface)

Rating Description

Average embeddedness of the stream channel.  Measure at no fewer than 30 roughly equidistant points 

along the stream.  Select a particle from the bed.  Before moving it, determine the percentage of the 

surface and area surrounding the particle that is covered by fine sediment, and enter the rating 

according to the following table.  If the bed is an artificial surface, or composed of fine sediments, use a 

rating score of 1.  If the bed is composed of bedrock, use a rating score of 5.

High-Gradient Headwater Streams in Appalachia

Assessment 

Team:

Project Name:

Location:

38.019129

Field Data Sheet and Calculator

-80.75522

9-7-2021

0 ft

SAR Number:

<5 percent of surface covered, surrounded, or buried by fine sediment (or bedrock)

5 to 25 percent of surface covered, surrounded, or buried by fine sediment

Average percent cover over channel by tree and sapling canopy.  Measure at no fewer than 10 roughly 

equidistant points along the stream.  Measure only if tree/sapling cover is at least 20%.  (If less than 

20%, enter at least one value between 0 and 19 to trigger Top Strata choice.)

Embeddedness rating for gravel, cobble and boulder particles (rescaled from Platts, Megahan, and 

Minshall 1983 )

Median stream channel substrate particle size.  Measure at no fewer than 30 roughly equidistant points 

along the stream; use the same points and particles as used in VEMBED.  

Enter particle size in inches to the nearest 0.1 inch at each point below (bedrock should be counted as 99 in, 

asphalt or concrete as 0.0 in, sand or finer particles as 0.08 in):

Total percent of eroded stream channel bank.  Enter the total number of feet of eroded bank on each 

side and the total percentage will be calculated  If both banks are  eroded, total erosion for the stream 

may be up to 200%.

Top Strata:

Site and Timing:

Shrub/Herb Strata

0 ft

Potesta/Edge (AK/SM) Latitude/UTM Northing:

MVP Preliminary Assessment Longitude/UTM Easting:

UNT to Meadow Creek Sampling Date:

26 to 50 percent of surface covered, surrounded, or buried by fine sediment

51 to 75 percent of surface covered, surrounded, or buried by fine sediment

  Stream Type:   

Left Bank: Right Bank:



0.0

Number of downed woody stems:

6 VTDBH
Not Used

0.0

6.0

9 VSRICH

4.00

2 0 Species in Group 2

Group 2 (-1.0)

Sample Variables 5-9 within the entire riparian/buffer zone adjacent to the stream channel (25 feet from each bank).

Number of snags (at least 4" dbh and 36" tall) per 100 feet of stream.  Enter number of snags on each 

side of the stream, and the amount per 100 feet will be calculated.

Left Side: 0

7

3

Magnolia acuminata

Quercus prinus

Quercus rubra

Quercus velutina

Sassafras albidum

Tilia americana

Tsuga canadensis

Ulmus americana

Carya ovata

Alternanthera 

philoxeroides 

Group 1 = 1.0

Species in Group 1

Carya glabra

Aster tataricus

Cerastium fontanum

Lespedeza cuneata

Betula lenta Paulownia tomentosa

Elaeagnus umbellata

Cornus florida

Fagus grandifolia

Aesculus flava

Coronilla varia

Quercus alba

Ligustrum sinense

Lotus corniculatus

Rosa multiflora

Prunus serotina

Polygonum cuspidatum

Lythrum salicaria 

Microstegium vimineum 

Quercus coccinea

Quercus imbricaria

Sorghum halepense

Verbena brasiliensis

Carya ovalis

Lespedeza bicolor 

Pueraria montana 

Ligustrum obtusifolium 

Fraxinus americana

Liriodendron tulipifera 

VLWD

Left Side

Carya alba

Acer saccharum

Ailanthus altissima

Albizia julibrissinNyssa sylvatica

Magnolia tripetalaAcer rubrum

Asimina triloba

VSNAG

Alliaria petiolata

Lonicera tatarica

Right Side:

5

List the dbh measurements of individual trees (at least 4 in) within the buffer on each side of 

the stream below:

Oxydendrum  arboreum 

Betula alleghaniensis

Lonicera japonica

VSSD Number of saplings and shrubs (woody stems up to 4 inches dbh) per 100 feet of stream (measure only 

if tree cover is <20%).  Enter number of saplings and shrubs on each side of the stream, and the 

amount per 100 ft of stream will be calculated.

Right Side

0 Right Side:

Riparian vegetation species richness per 100 feet of stream reach.  Check all species present from 

Group 1 in the tallest stratum.  Check all exotic and invasive species present in all strata.  Species 

richness per 100 feet and the subindex will be calculated from these data.

Number of down woody stems (at least 4 inches in diameter and 36 inches in length) per 100 feet of 

stream reach.  Enter the number from the entire 50'-wide buffer and within the channel, and the amount 

per 100 feet of stream will be calculated.

Left Side:

8

0

Average dbh of trees (measure only if VCCANOPY tree/sapling cover is at least 20%).  Trees are at least 4 

inches (10 cm) in diameter.  Enter tree DBHs in inches. 

0



10 VDETRITUS
19.38 %

20 15 15 20

20 20 25 20

11 VHERB

100 %

100 100 100 100

100 100 100 100

12 VWLUSE
0.91

Runoff 

Score

% in 

Catch-

ment

Running 

Percent 
(not >100)

1 89.48 89.48

0.1 10.52 100

Value VSI

VCCANOPY
Not Used, 

<20%
Not Used

VEMBED 1.4 0.24

VSUBSTRATE 0.08 in 0.04

VBERO 0 % 1.00

VLWD 0.0 0.00

VTDBH Not Used Not Used

VSNAG 0.0 0.10

VSSD 6.0 0.09

VSRICH 4.00 1.00

VDETRITUS 19.4 % 0.24

VHERB 100 % 1.00

VWLUSE 0.91 0.96

Land Cover Analysis was completed using the 2019 National Land Cover Database 

(NLCD), from Landat satellite imagery and other supplementary datasets. 

Watershed boundaries are based off field delineated stream impacts.

Right Side

Right Side

S-I26

Variable

Left Side

Notes:

Left Side

Sample Variables 10-11 within at least 8 subplots (40" x 40", or 1m x 1m) in the riparian/buffer zone within 25 feet from each 

bank. The four subplots should be placed roughly equidistantly along each side of the stream.

Weighted Average of Runoff Score for watershed:

Average percentage cover of herbaceous vegetation (measure only if tree cover is <20%).  Do not 

include woody stems at least 4" dbh and 36" tall. Because there may be several layers of ground  cover 

vegetation percentages up through 200% are accepted.  Enter the percent cover of ground vegetation 

at each subplot.  

Average percent cover of leaves, sticks, or other organic material.  Woody debris <4" diameter and 

<36" long are include.  Enter the percent cover of the detrital layer at each subplot.

Sample Variable 12 within the entire catchment of the stream.

Land Use (Choose From Drop List)















Material Size Range (mm) Count

silt/clay 0    - 0.062 76Bankfull Channel

very fine sand 0.062  - 0.125 Pebble Count, 

fine sand 0.125  - 0.25UNT TO MEADOW CREEK (S-I26)

medium sand 0.25  - 0.5

coarse sand 0.5  - 1
very coarse sand 1  - 2

very fine gravel 2  - 4 1Riffle Surface

fine gravel 4  - 6 1Bed Surface

fine gravel 6  - 8 Bankfull Channel

medium gravel 8  - 11

medium gravel 11  - 16

coarse gravel 16  - 22

coarse gravel 22  - 32 1
very coarse gravel 32  - 45
very coarse gravel 45  - 64

small cobble 64  - 90 2
medium cobble 90  - 128 4

large cobble 128  - 180 2
very large cobble 180  - 256 7

small boulder 256  - 362

small boulder 362  - 512 6

medium boulder 512  - 1024

large boulder 1024  - 2048
very large boulder 2048  - 4096

total particle count: 100d 16-84

Type
bedrock ------------- D16 0.062 mean 2.7 silt/clay 76%

clay hardpan ------------- D35 0.062 dispersion 968.2 sand 0%

detritus/wood ------------- D50 0.062 skewness 0.91 gravel 3%

artificial ------------- D65 0.062 cobble 15%

total count: 100 D84 120 boulder 6%

D95 380
Note:

Size (mm) Size Distribution

silt/clay sand gravel cobble boulder

0

10

20

30

40

50

60

70

80

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0.01 0.1 1 10 100 1000 10000

n
u
m

b
e
r o

f p
a
rticle

s

p
e
rc

e
n
t 

fi
n
e
r 

th
a
n

particle size (mm)

Bankfull Channel Pebble Count,  UNT TO MEADOW CREEK (S-I26)

cumulative % # of particles
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TS: TOP OF SLOPE
BS: BOTTOM OF SLOPE
THW: THALWEG (INVERT)

TYPICAL 5-POINT CROSS-SECTION
(FACING DOWNSTREAM)
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PROFILE LEGEND
EXISTING  STREAM PROFILE
INVERT ALONG THALWEG

CROSS SECTION LEGEND

EXISTING GRADE

NOTE: ALL SECTIONS VIEWS SHOWN LEFT TO RIGHT FACING DOWNSTREAM.

POST-CROSSING PHOTOS

PRE-CROSSING PHOTOS

PHOTO TAKEN LOOKING DOWNSTREAM
FROM UPSTREAM IMPACT LIMITS

PHOTO TAKEN LOOKING DOWNSTREAM
FROM UPSTREAM IMPACT LIMITS

PHOTO TAKEN LOOKING UPSTREAM FROM
DOWNSTREAM IMPACT LIMITS

PHOTO TAKEN LOOKING UPSTREAM FROM
DOWNSTREAM IMPACT LIMITS

X-SEC A

SURVEY NOTES:

1. THIS MAP HAS BEEN ORIENTED TO NAD 1983 UTM ZONE 17N, AND VERTICALLY TO THE
NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88), USING REAL TIME DGPS.    FIELD
LOCATIONS WERE COMPLETED ON SEPTEMBER 20, 2021.

2. EASEMENT LINES SHOWN ON PLAN VIEW WERE PROVIDED BY MOUNTAIN VALLEY 
PIPELINE.

3. SURVEY POINTS FOR CROSS SECTIONS AND THALWEG PROFILES COLLECTED IN 2021
HAVE BEEN USED IN COMBINATION WITH SURVEY POINTS COLLECTED PREVIOUSLY IN
2020 IN ORDER TO GENERATE THE PRE-CROSSING SURFACE SHOWN IN PLAN.  DUE TO
NATURAL EROSIONAL STREAM PROCESSES THAT CAN OCCUR OVER TIME, MINOR
ADJUSTMENTS TO THE PROFILE ALIGNMENTS MAY HAVE BEEN REQUIRED IN ORDER TO
GENERATE A CLEAN PRE-CROSSING SURFACE. 

4.  ALL SECTION VIEWS SHOWN LEFT TO RIGHT FACING DOWNSTREAM.

5. POST-CROSSING SURVEY INFORMATION SHOWN IN RED. DATA PENDING.

6. POST-CROSSING SURVEY POINTS FOR CROSS SECTIONS AND THALWEG ARE
PROJECTED ONTO PRE-CROSSING SECTION AND PROFILE VIEWS FOR COMPARISON.

PENDING CROSSING

PENDING CROSSING

FLOW
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