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5.0 Problem Definition/Background
Existing Rationale 

Excessive sedimentation, loss of riparian buffers, degradation of water quality and deterioration of aquatic resources and riparian habitats associated with stream channel instability represents, is by far, the greatest threat to the ecological quality and the recreational and aesthetic values of Vermont rivers.  A Phase 1 Stream Geomorphic Assessment, performed by the Winooski Natural Resources Conservation District (NRCD) and partners, funded by the Lake Champlain Basin Program (LCBP), confirmed that the 92 square mile Browns River watershed may have significant impact on the level of phosphorus loading to the Lake Champlain watershed, and ultimately to Lake Champlain due to sedimentation in the river system.

Sedimentation resulting from instability of stream channels and the resulting channel adjustment processes can generally be traced to anthropogenic sources, such as developments within active floodplains (including dwellings, roads, and bridges), channel management activities (including gravel mining, bank armoring, dredging and channelization), removal or suppression of vegetation in the riparian zone, and changes in watershed hydrology, such as increased stormwater runoff or water diversions.  The interactions of these various land uses and their effects on a watershed or river system can be complex, and require thorough evaluation of the many factors through a watershed-wide assessment, in order to achieve effective solutions to water quality impairments.  

Reduction of total sediment load, protection and restoration of aquatic and riparian habitats, and enhancement of recreational values is dependent in part upon identification of the root causes of channel instability.  The field, data-supported determination of the departure from natural reference conditions for a number of morphological attributes is essential to the identification of solutions to stream instability problems and will support justification for allocating resources to address sediment loading and other channel adjustment related stream morphology problems.

The in-stream geomorphic and fisheries habitat Phase 2 assessment, created by the VT Agency of Natural Resources Department of Environmental Conservation (DEC) River Management Division, will provide complete and integrated informational database and summary report regarding current stream conditions and types of instability within the Browns River watershed that is necessary for landowners, volunteer organizations, and towns to develop, prioritize and implement restoration and corridor protection measures. 
The proposed project will ultimately address the following documented project needs:

Lake Champlain Phosphorus TMDL

DEC’s Lake Champlain Phosphorus TMDL recommends reductions in phosphorus loads from non-point sources from agricultural, forest and urban uses.  Preliminary target allocations reduce phosphorus loads in the Malletts Bay segment (Lamoille River watershed) by 12.4% for non-point sources.  Most of the non-point source reduction will occur from the implementation of agricultural BMP, transportation infrastructure upgrades (bridges, culverts, roadside ditching), and stormwater management controls.

State of Vermont’s Year 2000 List of Impaired Waters

River mile 3.5 to 11.0 of the Browns River currently is impaired and does not meet Vermont Water Quality Standards due to sediment pollution as described in the State of Vermont’s Year 2002 List of Waters Part A – List of Impaired Surface Waters (Waters for Clean Water Act Section 303(d) Reporting.  A Total Daily Maximum Load (TMDL) is required for this section of the Browns River.  Aquatic life support use of this reach of the Browns River is specifically impaired as cited in DEC’s Lamoille River Watershed Assessment Report 2001.

VT DEC’s Watershed Planning Initiative

DEC has initiated watershed planning in the Lamoille River watershed as required by Vermont Water Quality Standard 2000.  The plan will establish strategies to improve or restore waters and endure full support of waters.  The DEC watershed coordinator has been working closely with the above partners in bringing together all of the parties necessary to work collaboratively on identifying and developing a remediation plan for the watershed.

Opportunities for Action

This project will address phosphorus loading to the Mallets Bay sub-watershed as described in the Opportunities for Action, 1996.  Streambank restoration, the installation of buffer strips, stormwater management measures, nutrient management, implementation of BMPs for road construction and maintenance, new development, and streambank restoration and protection have been identified as strategies to reduce phosphorus.

6.0 Project Description (Abstract)
The Agency of Natural Resources’ (ANR) stream geomorphology assessment protocols will be used to identify and inventory locations of erosion throughout the watershed, determine the sources of instability, and prioritize stream segments for watershed restoration efforts.  

Results of the first GIS phase assessment have already identified sources of significant erosion, inventoried anthropogenic disturbances, delineated sub-watershed boundaries, developed stream reaches, calculated stream and valley conditions, and assessed bridges and culverts in the watershed. The second phase of assessment will field verify data collected at the remote sensing level using in-stream evaluation criteria. Fisheries habitat health and current channel adjustment process will be evaluated quantitatively on approximately 31 stream reach sites on the Browns River and major tributaries. Appendix A illustrates the 21 main stem reaches of the Browns River and identifies the 10 major tributaries, where within each one reach will also be included in the Phase 2 assessment. Current stream conditions and types of instability will provide the basis for the alternatives analysis and a prioritization of restoration reaches and restoration strategies within the basin. 

The study will lead to the reduction of existing erosion and avoidance of future increases in fluvial erosion and soil loss, thereby contributing to a reduction in erosion related phosphorus loading to the Browns River and ultimately Lake Champlain.  The assessment will generate a watershed Access database that will include rapid geomorphic and rapid habitat assessment results.  The database can be built upon and queried for various attributes that will prioritize future protection and restoration projects.  Outreach to the local community will consist of three public forums and watershed assessment results summary that will be available to watershed groups and landowners. 
Volunteers will also be invited to participate in the field assessments; gaining knowledge about the data collected and providing local knowledge.

7.0 Project Schedule & Timeline

	Objective
	Tasks
	Product
	Responsible 

Party
	Schedule

	On-site assessments


	In-stream data collection

Compile field data

Analysis results

& create database


	Database, rapid geomorphic & habitat assessment scores, site sketches & photo logs, inventory of flood plain
	Winooski NRCD, Volunteers

DEC, NRCS, VT F&W-technical support


	June – December 2004



	Project coordination & administration
	Communication among partners, project scheduling, administration, quarterly reports, and final report
	Work plan and invoice submittal and overall project coordination, 4 quarterly reports to LCBP 
	Winooski NRCD
	May 2004 – 

March 2005

	Community outreach and education
	Hold 3 public meetings and send out 3 press releases
	Informational meeting presenting the Phase 2 Geomorphic and Fisheries Habitat Assessment results
	Winooski NRCD, VT DEC, VT AAF&M, NRCS, & CCRPC
	December 2004 – March 2005

	Community outreach and education & 

Results Documentation
	Summarize findings & provide recommendations 

Distribute assessment summary
	A summary of the geomorphic and fisheries habitat assessment 

Final report
	Winooski NRCD, DEC, U. S. F&W, VT F&W, NRCS
	March 2005

	
	
	
	
	


8.0 Budget Table and Justification

	Expense
	LCBP Grant
	Non-federal match
	Totals

	Personnel
	
	
	

	Aquatic Habitat Biologist- VT F&W
	
	$1,428
	$1,428

	VT F&W Intern
	
	$1,200
	$1,200

	Watershed Coordinator-VT DEC
	
	$2,832
	$2,832

	Winooski NRCD- 3 public meetings and send out 3 press releases 
	$360
	
	$360

	Winooski NRCD- Secure landowner permission and cooperation
	$120
	
	$120

	Winooski NRCD- Project coordination & administration
	$900
	
	$900

	Winooski NRCD- Phase 2 Assessment field data collection and volunteer training
	$1800
	
	$1800

	Winooski NRCD- Phase 2 Assessment report preparation, database entry, and distribution. 
	$900
	
	$900

	Supplies and materials 
	
	
	

	Public forums-advertising, mailings, refreshments, 
	$300
	
	$300

	Project summary- production, copying, and distribution
	$450
	
	$450

	Phase 2 Assessment field equipment- waders, measuring tapes, rods, & waterproof notebooks
	$500
	
	$500

	Mileage to field sites, public forums, landowner properties
	$600
	
	$600

	Totals
	$5930
	$5460
	$11,390


Aquatic habitat biologist – VT F&W – 56 hours @ $25.50/hour - $1,428

Russell-Sage College Intern – VT F&W – 120 hours @ $10/hour - $1,200

Watershed Coordinator – VT DEC – 118 hours @ $24/hour - $2,832

Winooski District manager – 322 hours @ $15/hour - $4830

9.0 Project Quality Objectives and Measurement Performance Criteria

The stream geomorphic data management system (DMS) will provide the baseline against which to assess the existing geomorphic condition of Vermont rivers in relation to the reference or changing physical condition.  Maps, substrate, and riparian vegetation data will be used to describe the geomorphic condition of streams in Vermont (see Appendix E: Map, Sketch & Photo Documentation, Data Sheets and Field Forms for a comprehensive listing of the data that will be generated).  Quantification of the reference condition will support and enable the development of channel adjustment indicators, provide greater understanding of the causes of those adjustments and allow for the identification of solutions to stream instability problems.  The DMS will provide river managers with the high quality data necessary for effective allocation of resources to address sediment loading and other erosion-related stream morphology problems.  The DMS will also support the evaluation of Vermont rivers for listing or de-listing of waters pursuant to section 303d of the Federal Clean Water Act. Appendix F illustrates the instructions for use of this data management system.

The Winooski NRCD, under direction of the project quality assurance manager, will collect the data.  Strict adherence to methodologies that have been outlined in the Phase 2 Stream Geomorphic Assessment Handbooks will ensure a high degree of comparability and representativeness of data collected.  VT DEC has compiled these methodologies in a well-organized protocol that is strengthened by comprehensive data collection forms, spreadsheets and databases.  The data collection forms will organize and ensure completeness of data.  Correct use of field equipment will allow for collection of precise and accurate data that far exceeds the level of sensitivity necessary to quantify geomorphic characteristics of concern.

10.0 Training Requirements

The science of fluvial morphology utilizes sampling protocols of several disciplines including soil sampling, sedimentologic and hydrologic measurement, and vegetation survey.  The field crew will be adequately trained by VT DEC personnel on specific sampling techniques and will have total competence to perform any of the various data collection protocols undertaken in this study.  Volunteer training sessions, coordinated by VT DEC, will also be available for interested citizens.  They will become familiar with the VT ANR Stream Geomorphic Assessment protocols before entering in any fieldwork sessions.  A Russell-Sage University intern will also be trained to specifically work on the Phase 2 portion of this assessment.

11.0 Documents and Deliverables

· Quarterly reports on the progress of the project submitted by the Project Manager to the LCBP

· Three press releases will be sent to area newspapers for public awareness of the project as well as notice of public meetings designed to share the results with the area’s community

· Final report 

· Submittal of the project database to LCBP, VT DEC and EPA upon project completion

Equipment Calibration and Maintenance Schedule and Records (Appendix B), QA/QC Checklist for Data Entry Reduction and Analysis (Appendix C), Internal Q/A Audit Form (Appendix D), and Map, Sketch & Photo Documentation, Data Sheets, Field Forms (Appendix E) will be kept on file in the Winooski Natural Resources Conservation District office in Berlin, VT.

12.0 Assessment Process Design

Geomorphically stable (reference) and unstable (in-adjustment) stream reaches have been identified and targeted for study during the Phase 1 Assessment.  The determination of geomorphic condition was made through analysis of historic aerial photos, survey data, topographic maps and ortho-photos for assessment of lateral adjustment, watershed land use / land cover, river corridor land uses, instream management activities, floodplain modifications, in-field qualitative assessment of stability indicators and cursory quantitative assessment of morphology.  Substrate, and riparian vegetation data was used to describe and verify the geomorphic condition of streams in Vermont.  

The Phase 1 assessment results identified that at least one reach within each of the ten tributaries, and all twenty-one reaches of the main stem of the Browns River should be considered for further evaluation to assess “reference” and impacted sections of the watershed.  

The Phase 2 rapid assessment involves collection of data and field observations to verify Phase 1 stream geomorphic data on a reach specific basis.  Stream geomorphic condition, physical habitat condition, adjustment processes, reach sensitivity and the stage of channel evolution are identified by data gathered from erosion and depositional characteristics, changes in channel and floodplain configuration, and fluctuating riparian land use/land cover.  The Rapid Stream Assessment will result in each reach having field maps and photos demonstrating stream type, the geomorphic condition evaluation, and a stream habitat evaluation.

13.0 Assessment Methods

Standard map and field survey work will be conducted to measure the parameters that define watershed and stream geomorphology for purposes of classification and assessment of channel condition, adjustment, and sensitivity.  The work will be conducted by the Winooski NRCD staff and trained volunteers under the supervision of VT River Management Program staff. The project manager will consult with the QA project manager and compile monitoring data into a database file for each reach assessed.  A comprehensive list of the parameters and methods of assessment and survey are described in detail in the Stream Geomorphic Assessment Protocol Handbooks.  Some reaches may require less detailed assessment, to be determined on a site or project-specific basis by the Project Manager.

14.0 Sample Handling and Custody Requirements

There will be no samples to handle in this project; data forms will be completed on site and remain in custody of the project manager.

15.0 Analytical Methods

Data entry and analysis will be performed following the completion of each reach survey by field personnel or the project coordinator following guidance of a standardized data entry QA/QC checklist (see Appendix C).  Any errors or omissions will be corrected by the data manager in consultation with the leader of the survey team as needed, and noted on the checklist form.  Any further problems will be reconciled with a field visit to verify the accuracy of the data.

Data analysis, calculations and analytical methods will be conducted as described in Assessment Handbooks (Phase 2, Steps 6 and 7; and Bridge and Culvert Assessments) and consist of database reporting of reach impact ratings, stream conditions, adjustment processes, stage of channel evolution and reach sensitivity.  All prepared data presentation forms and graphs will be collated into a data file for each project or stream basin.

16.0 Quality Control Requirements

ADVANCE \d 4An audit committee will review and assess the ongoing assurance practices for compliance with the quality assurance program.  The committee will be responsible for verifying both compliance and performance and identifying discrepancies that may exist.  The audit process will be guided by the office quality assurance audit forms found in Appendix D. Three randomly selected reach files, including hard copy field data, computer files and accompanying data entry QA/QC checklist will be reviewed, verified and checked as part of the internal audit.  Review of the audit forms will be conducted to ensure that:

1. field data forms are being completely and correctly filled out,

2. the precision requirements for all data is enforced,

3. the minimum number of observations for particle analyses is being met,

4. all office procedures are up-to-date and data is being entered into the database as specified,

5. all field equipment is checked and calibrated according to the specified procedures,

6. a logbook is maintained on problems encountered and corrective measures taken.

17.0 Instrument/Equipment Testing, Inspection and Maintenance

Regular maintenance procedures will be conducted in accordance with standard procedures provided by the instrument manufacturer and a log of regular maintenance will be kept.  All mechanical and electronic field equipment will be cleaned and dried on a weekly basis to prevent erosion and failure.  Spare parts for mechanical equipment will be kept readily available so there will be no interference with data collection in case of a mechanical breakdown.  Electronic equipment will be serviced on a schedule recommended by the manufacturer.  See Appendix B for calibration, maintenance and servicing logs.

18.0 Instrument Calibration and Frequency

All survey equipment will be calibrated before each use following the calibration instructions provided by the manufacturer.  A calibration log book which will track calibration results and note when re-calibration is required. 

19. 0 Inspection and Acceptance Requirements for Supplies

Data collection supplies are purchased from various manufacturers and distributors.  Calibration and testing of equipment will be conducted by project field crews’ prior use.

ADVANCE \d 4
20.0 Non-direct Measurements 

USGS topographic maps, Vermont aerial photographs, Vermont ortho-photographs, and historic survey data will be used as mentioned in Section 12. 

21.0 Data Management

Phase 2 data will be entered into a data management system designed to facilitate organization, reduction and efficient analysis of remote sensing and field data.  For each study watershed, reach and site electronic and paper files containing raw data and documentation of reduction and analyses procedures will be retained.  Other data will include digital photos and hard copies of original field data sheets. 

ADVANCE \d 4

ADVANCE \d 4
22.0 Assessment and Response Action

If the audit review outlined in Section 16 indicates that any of the QA/QC requirements are violated, and then corrective measures will be taken.  The Project Manager, who will then notify field and office personnel of any corrective action and changes in procedures, will document problems and corrective actions in the field logbook.

23.0 Report to Management

Annual reports will be submitted from the Project Manager to the EPA Project Officer.  During preparation of the project reports the following items will be given consideration and reported on:

1. results from watershed and stream reach data collection,

2. performance evaluation and system audit results, 

3. evaluation of data quality measurement trends, and

4. identification of problems, needs, and recommendations for solutions.

24.0 Verification and Validation Requirements 

Data will be validated through completion of the data entry checklist (Appendix C).  This process will provide data of known and documented quality.  Complete data packets collected on VT DEC data sheets and field forms following VT DEC protocols will be accepted.  Data packets that are incomplete or developed without strict adherence to the protocol will have a limited usability and will be qualified on the Quality Assurance Sheets (Appendix E) so as to describe the limitations.

25.0 Verification and Validation Procedures

The quality assurance officer will be on site during collection of preliminary field data to ensure strict adherence to the protocol.  Data will be entered into the DMS following the completion of each reach assessment by field personnel or the project manager and reviewed by the quality assurance officer following guidance of a standardized data entry QA/QC checklist (see Appendix D).  Any errors will be corrected by the data manager in consultation with the leader of the survey team as needed, and noted on the checklist form.  Any further problems will be reconciled with a field visit to verify the accuracy of the data.

26.0 Reconciliation with Data Quality Objectives.

Complete data packets collected using VT DEC data sheets and field forms, following VT DEC protocols will meet performance criteria.  Data packets qualified as incomplete or generated without adherence to the stream geomorphic assessment protocol will be qualified so as to describe their deficiency and used accordingly (see Quality Assurance Sheets in Appendix E).
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Appendix B

VT River Management Program

Field Sampling Equipment 

Calibration and Maintenance Schedule and Records

Table 1. Laser Level Calibration

	Date
	Operator Name
	(X1)+(X2)1
	(Y1)+(Y2)
	Allowable2 Horizontal Error
	Recalibration

(Y / N)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


1. The difference in elevations shot at 100 ft with the laser level facing the 

laser eye receiver from either side of the X and Y-axes.  Diagram (to the right) is looking at the laser level from the top.  If the X1-X2 or Y1-Y2 is greater than 

0.1 inch then instrument recalibration is necessary.  (Reference: Operator’s 

Manual for the Laserplane Leveling System, Spectra Precision Company, 

Dayton Ohio) 
Table 2. Regular Maintenance

	
	 Maintenance Activity

	Date
	Name
	Laser cleaned (list serial #)
	Laser Receiver cleaned (list serial #)
	General tripod maintenance
	Lenker rod cleaned (list rod #)
	Lenker rod part replacement (list rod and part #)

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Table 3. Electronic Equipment Servicing Record

	Date
	Equipment Name and Serial #
	Servicing Company
	Invoice  no. and date

	
	
	
	

	
	
	
	

	
	
	
	


Appendix C

QA/QC 
Stream Geomorphic Assessment

Data Entry Reduction and Analysis Checklist 

Name of Data Manager:___________________   Site ID:_______________________

 
Date of Data Collection:______________ 
Stream Name:_______________________


Date of Entry into Database:___________
Type of Data: _______________________

1. Review calibration and maintenance logs equipment for problems encountered during the survey.  Verify that corrective action was taken and that any data that may have been affected by the problem was validated. ________________________________________________________________________



_____________________________________________________________________

Review calculations for allowable survey error.  Record allowable survey error and measured error fro the survey closeout.  If measured error is greater than allowable error the data cannot be accepted. Reference provided below.




allowable error:_______  



measured error:_______ 

2. Circle any particle count transects that do not meet the minimum number of observation criteria in red ink.

3. Circle any omissions on field data forms in red ink, if the omitted values can be determined enter the values in green ink.

4. Circle any illegible field data with green ink.  Once data in question has been verified enter data.

5. Highlight data that is not recorded to the required precision. 

Survey Closure Error Reference:  Harrelson, C.C., C.L. Rawlins, and J.P. Potyondy.  1994. Stream Channel Reference Sites: An illustrated Guide to Field Technique. General Technical Report RM-245. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain Forest and Range Experiment Station. 61 p.

Appendix D
VT River Management Program
Internal Q/A Audit Form for 

Stream Geomorphic Assessment


Name of Auditor(s):______________________________
Date of Audit:___________


Stream Name:___________________________________


Date of Data Collection:___________________________


Date of Entry into Database:________________________

1. Identify and describe any omissions on the field forms that were not identified during the data entry process. ________________________________________________________________________


________________________________________________________________________

2. Identify any failures to meet degree of precision required that were not identified during the data entry process. ________________________________________________________________________


________________________________________________________________________

3. Identify any legibility issues that could have resulted in misreading of data during data entry prohibit recovery of field data in the event of lost electronic files. ________________________________________________________________________


________________________________________________________________________

4. Identify any unclosed surveys or surveys that did not meet allowable survey error criteria. 

     __________________________________________________________________________


__________________________________________________________________________

5. According to Equipment calibration and maintenance logbook, has field equipment been   checked and calibrated according to the specified procedures and maintenance schedules? 


_________________________________________________________________________



__________________________________________________________________________


6. Is there documented corrective action for any problems encountered during equipment checks?__________________________________________________________________________________________________________________________________________


7. Record any other omissions in  the reviewed data entry QA/QC checklists. ________________________________________________________________________________________________________________________________________________

Appendix E: Map, Sketch & Photo Documentation, Data Sheets and Field Forms


Sketch Form for Sites – Segments – Reaches


Photo Logs

Field Notes Form for Steps 1 - 5

Cross-Section Worksheet

Field Quick Refer Tables

Rapid Habitat Assessment (RHA)

Rapid Geomorphic Assessment (RGA)

Quality Assurance Data Sheet
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[image: image5.png]Rapid Stream Assessment Field Notes

Stream Name:

Segment LD,

Location, Date
Town
Observers Elevation it
Organization /Agency Latitude (N/S)
USGS Map Name(s Longitude (E/W)
Weather Drainage Area sq. mi
Rain Storm within past 7 days: Y / N OFlood history known Segment Length fi
1. Valley and River Corridor
1.1 Watershed Zone: Source / Transfer / Response 1.2 Alluvial Fan: Yes / No
1.3 River Corridor Corridor Length 1.4 Adjacent Side Slopes
Encroachments Left Right Left Corridor Right Corridor’
Berms “osteep Steep steep steep
Roads moderate gentle moderate  gentle
Continuous whank A /'S / N | Continuous whank A /'S / N
Railroads Wit Ix WhkT A/S/IN Within 1x Whkf A/SIN
> Texture of Exposed Slope Texture of Exposed Slope
Improved Paths il boulderfcobble gravel sand | til boulder/cobble gravel sand
Development sill clay bedrock other NE | silt clay bedrock other N
T3 Confinement T.6 Grade Controls (circle one) PR
Valley width / Channel width Above | Photos | cips
Location in Reach Water " YN
" Surface | YN
Valles Widd [0 Gorge |(record locations on field m ©
Narrowly Confined (1-2) Waterfall | upstream ot hone
Semi-confined ( Ledge upsireanm fone
Narrow (>4-6)  |Dam upstrcam e
Broad (6-10)  [Wei upsircam one
Very Broad (>10)  [Culve Upstrcam one
2.1 Bankfull Width: fi. 2.2 Max. Bankfull Depth: fi. 2.3 Mean Bankfull Depth: fi
2.4 Floodprone Width: 2.5 Low Bank Height: L 2.6 Ratio W/dnen:
2.7 Entrenchment: _ 2.8 Incision Ratio: 2.9 Sinuosity:
2.10 Riffles/Steps: complete / partial / diagonal / continuous / NA 2.1 Riffle/Step Spacing:
2.12 Bed Substrate Composition (percent):

1 I + s Large 2.13 Avg. Size of
Bedrock [ Boulder | cobe | Gravel | Sand | i sitor L argest Paricles an:
10in 25-10in 1in Siai ebris 4
o1-06in| s2sin | Z910n resent)
s | o-2semm | ShI0n ] goRin | <2 & pieces) | (rose
Zlomn oo Bed Bar
v /N | eirele: inches orn
214StreamType: A G F B E C D 1 2 3 4 5 a b ¢
Cascade  Step-Pool  Plane Bed  Riffle-Pool  Ripple-Dune  Braided

Phase 2 Stream Geomorphic Assessment

v
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[image: image6.png]3. Riparian Banks, Buffers and Corridors

3.1 | Typical Bank Slope |shallow  moderate  steep  undercul  (evaluate on the higher of the two banks)
Bank Tower | bedrock __boulder/cobble__gravel __sand_silUclay __mix__cohesive  non-cohesive
Texture Upper | bedrock  boulder/cobble  gravel  sand  siltclay  mix  cohesive / non-cohesive

Length: f. Height: . | Bank Revetment Type: Length: it

Bank
Erosion

Length: fl. Height: . | Bank Revetment Type: Length: t

Left | coniferous / deciduous / shrubs-sapling /_herbaceous / lawn | pasture | bare /_invasives

Near Bank
Veg. Type

coniferous / deciduous herbaceous / lawn bare | invasives

Shrubs-sapling pastire

26- 507 [ 0%

Channel
Open  Closed

Bank Left 76 - 1007 opy

Canopy

32 [y 25 1 26501t 51100 U 100 fi
Width KT 2650 1t ST 100 1t 100 1t
Buffer Veg, | Left coniferous deciduous  mixed trees  shrubs-sapling herbaceous  invasives
Type Right | coniferous deciduous  mixed frees  shrubs-sapling herbaceous _ invasives

Left forest  shrub-sapling

Riparian pasture / hay  commercial / industrial  residential  bare

Corridor

Right | forest shrub-sapling  crop /pasture / hay  commercial / industrial  residential  bare

Flow & Flow Modifiers

4.1 Springs or Seeps: abund. /some /none 4.2 Adjacent Wetlands: abund. / some /none 43 Flow status: low /mod / high

Mass Failures: ) ave. height

One_/ Multiple / None

4.4 Current Debris Jams: 4.5 Impoundments: small / large / none / unknown O in reach O upstream
4.6 Stormwater Inputs: 4.7 Flow Regulation: r-o-r dam / store-release dam / diversion / none / unknown
4.8 Channel Constrictions instream culverts / bridges / old abutments / bedrock outerops / other / none

Problems: dep. above / dep. below / scour below / alignment / none  Floodprone Constriction: Yes / No

4.9 Beaver Dams: ft. of the segment affected. O Bridge & Culvert Assessments

5. Channel Bed and Planform Changes

1 Bed Sediment Storage - Bar Types (circle all thatapply):  mid  point  side  diagonal  deltaislnd  none

5.2 Flood Chutes: Yes | No Neck Cut-offs: Yes / No  Channel Avulsions: Yes / No  Braiding: Yes / No

5.3 Steep Riffles: Yes / No  Head Cuts: Yes / No 5.4 Stream Ford or Animal Crossing: Yes No

5.5 Channel Alterations (circle all that apply): ~ dredging ~ straightening  barscalping  gravel mining ~ none

Comments:

Phase 2 Stream Geomorphic Assessment Vermont Agency of Natural Resources





[image: image7.png]Cross-Section Worksheet

Stream Name: Reach-Segment
Location Date
Observers

Comments: Cross-Section Notes Codes
i LTER = Left Tarrace RTER = Right Terrace TW = Thalweg
LFPA = Left Flood Plane | REPA = Right Flood Plane [ LPIN = Lefi Pin
LTOB = Lefi Top of Bank |RTOB ~ Right Top of Bank | RPIN = Right Pin
LBF - Left Bankfull Stage | RBE - Right Bankfull Stage
LEW = Left Edge of Water| REW = Right Edge of Water
Cross-sections - Number and Location Description:
Note  Distance  Depth Note  Distance  Depth Note  Distance Depth
Bankfull Width Bankfull Width Bankfull Width
Max. Depth Max. Depth Max. Depth
Mean Depth Mean Depth Mean Depil
Floodprone Width Floadprone Widt
Low Bank Height Low Bank Height
Widih/depth Ratio Widih/d Width/depth Ratio

Entrenchment Entrenchr
Incision Ratio Incision Ratio

Entrenchment

Incision Ratio

Drawing of Typical Cross-Section

Bed Substrate Combosition

Size Class Millimeters [ Inches Relative Size Percent
1-Bedrock 4096 160 o a VW
2-Boulder 256 4096 10.1 - 160 | Basketball to VW
3-Cobble 64256 | 2.5-10.1 | Teanis ball 1o bashetba
4-Coarse Gravel 16 64 0.63 - 2.5 | Marble to tennis ball

4-Fine Gravel 2-16
5-Sand or Smaller <2.00 < 0.08

Pepper com o marble

¢ 2 Stream Geomorphic Assessment Vermont Ageney of Natural Resources





[image: image8.png]Step 1: Valley and Floodplain Corridor —

1.1 WATERSHED ZONE

Quick Refer Menus and Tables

1.2 ALLUVIAL FAN

1.3 CORRIDOR ENCROACHMENTS

Contimed feadvater stams with steep [Fncroachment wiliin 1
Source slopes. large bed mater 00 stor Yes fistance of 2 times bankfull
of alluvium (high transport sreams) Yes [ehamnel width or 100
on atea between transport and whichever is greater
Transfer | | HIHOn B b e ' neasured from top of bank
depositional process sre No | reachioron essural from top of bar
Thcontmed valley streams with shallon © | auvia fan e
slopes. small bed materials, and fneroachment oL wi
Response opes, smat o “ . distance of 2 times b
depositional with large quantities of stored T el sidth or 100
Unknown which watershed zonc would Unknown et is st from ton 0 b
Unknown | . ribe the reach ocated on an o oL
o out into floodplain.
1.4 ADJACENT SIDE SLOPE
X-Steep Steep Moderate Shallow
Floadplain

]

Continuous

"Within T Bankfull Width

Floodphain (5 1 bk

River
Channel

VA

Bankfull

Bankfull

Slope Texture

Bedrock | Boulder | Cobble | Gravel Sand
ot Evaluated
Silt /Clay | Mixed Texture Other (NE)

1.5 CONFINEMENT

1.6 GRADE CONTROLS

Valley Valley Width
Desc Channel Width R
Na < dand

Confined _

Semi Confined | -2 and

Narrow Ciand 6

Broad 6and <10

Very brosg | 0 o e

1.6 Grade Control Locations

Bedrock (hat extends across |

e channel and forms @

Tedrock that extends o

he channel and fortms no

Ledge noticeable drop in the channel bed, or only a gradual drop
in the channel bed. 2

Dams High cross-channel structures,

W Low cross-channel structures.

Culverts nsiream culverts (see discussion on culverts below)

Upstream
sepment/reach

Grade control of this type located atnear upstream end of

Downstream
segment/reach

Grade control of this type located at/near downstream end of

Grade controls of this type located avnear both ends of

Both
segment/reach
None No grade controls of this tvpe present in reach
Phase 2 m Geomorphic Assessment Vermont

1y of Natural Resources.





[image: image9.png]Step 2: Stream Channel — Quick Refer Menus and Tables

6

WIDTH / DEPTH RATIO: Divide the bankfull width (2.1) by the mean depth (2.3)
ENTRENCHMENT RATIO: Divide flood-prone width (2.4) by thy width (2.1)
INCISION RATIO: Divide the low bank height (2.5) by the bankfull maxi

2.9 SINUOSITY 2.10 RIFFLES/STEPS
Tow Noderat TIigh Oxbovs Rifiics o sieps compleicly Gross th channel
Complete and are perpendicular, or nearly 5o, 10 the

channel banks

Riffles steps do not completely cross the

Pa
channel
Riffles steps cross the channel at @ sharp

Diagonal | (transverse) angle in relation o the channe

N banks
Con Riffley Sieps are contimions.

Runs only, ri1]
None present (applicabl

1o tipple dune and plane

211

bed sureambed types

Riffle / Step Spacing

. COMPOSITION

Stream Type Spacing Size Class Inches Relative Size
Cascade N S tmes wor | [Beirok | 60 igee hana Y ooz g
Step-pool "

3 -Boulder | 256 1096 | 10,1 - 160 [Basketball to Volkswagen bug
Step / Riflle-pool B 35 times Wy oulder :
Riflle-pool C&l 7 times Wiy [3-Cobble | 61256 | 25-101 |Teumis ball 1o basketball
Planc bed Riffles and steps | [#-Gravel | 261 Pepper corn to temis ba
any
Ripple-dune are not present Ssamd 0002 200 Smaller than a pepper cors
2.14 STREAM TYPE
(1) Entrenchment @) Widthidepth @ Slope % Siope | Slop
+ 0.2) (+or-2) (+or-02) (See Note) Subscript °

A <14 - Entrenched <12 Low <12~ Low 410 5
G <14 - Entrenched <12 Low .2 - Low to Mod. 24 < 2

T4 Emenched T2 Nod wtigh | 512 TowioMod =
B 1.4-2.2 - Moderately Entrer >12 - Moderate >1.2 - Low to Mod. 2-4
E >22 - Slightly Entren <12 - Very Low >1.5 - Very High <2
C 22 - Slightly Entren >12 - Mod. to High >1.2 - Moderate <2
D =0 Very high <12 Low =

Cascade materials, typically bedrock, boulders, and cobbles. Small, partial chann

Generally oceur In very sieep channels, narrowTy confined by valley walls Charscrerized by Tongiadinally and laverally diso
spanning pools spaced < 1 channel width apart common.

Step-Pool | (boulder/cobbles)

Ofien associated wih steep channels. low width depth ratios and conining valleys. Characterized by Tongitadinal steps formed by Targe par

iniain smaller sized materials. Step-

nized into discrete channl-spanning secumulations thet separate

systems exhibit pool spacing of 1 10 4 channel widihs

PlaneBed | valley walls. Composed of

Tty

‘Oceur in moderate (0 high gradiet and relaiively siraizht channels. have [ow widdepth ralios, and may be her ancontined or con'i

ind cobble substretes. Channal lacks discrete

ind to small boulder-sized particles, but dominated by

egtures (such as pools.riffles, and point bars) and may have long siretches of featureless

le-Pool | Channel has undula

0.

lam
hannel widths in a self-formed

urin moderate to low gradient &nd moderately sinuous channels, generally in unconfined valleys, end has well-ssablished I

ed that defines a sequence of bars, pools, and riffles. Pools spaced every S to
(alluvial) riffle-pool channel

Dune-Ripple | orher bedforms forced by channel geometry. Typically undular

Usually associated with low gradient and Fighly sinuous channels. Domimaied by sand-sized subsirates. Channel may eHIDI poit bars or

olish disinct pools and rifls.

Tack a contimuons alavial bedSome aluvial material may be tomporarily stored I scour holes, or behind obsiructions. Ofien confined by

Bedrock valley wall
Muluple chamnel sysrem Tound on sreep deposironal Fars and delas_Chamnel gradient T generaly the sams a5 e valley Sope. Ongaing
Br deposiion eads 0 high bank erosion ates. Bed features resultfrom the convergencedivergence process offocl bed scour and sediment

deposition._Unvegetated islands may shit position frequently during runofY events _High bankfull widths and very low meander (belt) widihs

Phase 2 Stream Geomorphic Assessment Vermont Agency of Natural Resol





[image: image10.png]Step 3: Riparian Banks, Buffer

and Corridors — Quick Refer Menus and Tables

3.1 TYPICAL BANK SLOPE Undercut Steep Moderate Shallow
upper bank River Bank Slope

Undercut overha the Bed \ -~ Bank Slope Bank Slope
sircambed

Shallow banl slope 30 N

Moderate | bank slope (31507

Steep Slope (5171 R Bankfull

3.1 BANK REVETMENTS
3.1 LOWER & UPPER BANK TEXTURE

Blanket of rock covering the bank. usually lar
Bedrok | Very resiuant 1 srowon e
Boulder/ | (boulders - 10 inchies  cobbles 25 0 10 mehes Walls bion wire baskets (filled with stone) lining banks
Cobble Moderately resistant to erosion e tree revetments or vanes intended to stop the
(0.1 10 2.5 inches) Moderate to high bank erodibility when Other Tateral erosion of the stream channel
Gravel present as dominant component or as part of the bank
materials Nome | No bank revetments observed
Sand \\’ bk i iy \‘\“‘\n \",:mn.nh minant component
h-cohgsive st Tas very T ST 3.2 BUFFER WIDTH
Silt/Clay ery | J—
cohesive claysare relaively esisant o erosion
Mix Gilacial 1l may be an example of mixed bank TR
Is (Figure 3.3) S1—100 1t
> 100 ft

TATION TYPE

Trees that keep their leaves year round 1<,

3.2 BUFFER VEGEATION TYPE

Tose their Teaves seasonlly e | [ Contferous | Trees T Feap el Teaves et ond 1. pine

butternut, maple, oak cedar. hemlock

s T e T - Trees that lose their leaves seasonally. T, <l

Small tre b e e | | eciduons | :

alder, willows. sumac. and dogwood buttermut, maple. oak

Native grasses, rushes and Mived Trees | A iy cven mix of conifers and deciduons frees
Herbaceous s, st fixed Trees

suuch as asers, goldentod Shrubs- | Sl treos, saplings, and brush species, such a5
Lawn Mowed lavs Saplings | alder, willows. sumac. and dogwood
-~ o T ook Native grasses, ushes and sdges, & plants such
> Tond managed vestod [

Herbaceous

Ctation. This

Bare does ot pertain o un:

Non-native mvasive plan

pecics. Pragmiles,

d-channel bars or sh

Non-native invasive plant species. Phragniites. | | Invasives

Honeysuckle (no are native honeysuckles
Japanese knotweed, Purple loosestife

oneysuckle (note there are native

honeysuckle

3 RIPARIAN CORRIDOR

Woodlands oF deciduous o con

3.1 BANK CANOPY

76— 100 % | canopy over stream channel
51—75% | canopy over stream channel

Agricultural lands planted i fow crops. mowed as a
hay field, or pastured  with livestock. Circle the
propriate type of

il businesses with land developed for build

26-50% | canopy over stream channel

1-25% | canopy over stream channel Tand developed with houses. Tawns, and diveways
0% 10 canopy over stream channel 0 0 very sparse vegetation. Pertains o

nstruction sites, and

imilar bare ground

Phase 2 Stre:

n Geomorphic Assessment Vermont Agency of Natural Reso





[image: image11.png]Step 4: Flow Modifiers — Quick Refer Menus and Tables

4.1 SPRING, SEEPS AND TRIBUTARIES
4.2 ADJIACENT WETLAND

Nmerous ST FowaTes

Abundant | e AVGRARA | T i e wetlands present alone e ote

e [Pcent o el el T o sl e o
No small tributa No wetlands observed along stream

None ) None (reach)

4.5 UPSTREAM IMPOUNDMENT
43 STAGE

‘Small Timpoundment created by the dam is not much wider than
Low Tlow in chamnel Tow due 0 drought conditions the river itself
Tpoundment 1s a reservor of water that 1s sienificantly
Moderate | Tlow in channel is t pical summer ows e e e 8 o voltme o water amd
High Flow in channel s high as a result of floodin sediment may be stored above the dant
None N0 mpoundments in the reach or fn upstream reaches
Unknown | Presence of dams or impoundments on the main stem or
4.7 FLOW REGULATION major ributaries upstream is unknown

4.8 Channel Constrictions

eleased below the dam s the same as flow quantity

Siructures whder a transportation fouie Mrough wiich

entering the impoundment a all time i
Upstream flows are impounded_Flow quantity released the stream flows
below the dam is significantly bigher or lower at times tures uader A tnsportation roue
han the flow quantity entering the impoundmen o am flows

ows an cantly decreased du (o flow diversion d Tridge abutments that no |
Flows are significantly decreased duc 0 flow diversion O ents

which bypasses the reach between them

[one Bedrock | Bedrock outcrops on both 1

outerops | between which the stream flows

Unknown T or sz ficant dec

“Other butlt structures thal consirict the channel. ot

ulations or withdrawal structures is unknows

Other instance rock rip-tap or gabions on both banks that
constrict flood flows

No Siructures of fealires exist within the segment (or

None veach) that consiriets the bankfull or floodprone
widihs o flows
Step 5: Channel Bed and Planform Changes — Quick Refer Menus and Tables
5.1 BED SEDIMENT STORAGE AND BAR TYPES 52 FLoop cavTes, Neck cur ons, caiasi
Bt e T AVULSIONS, AND BRAIDING
Mid-Channel | iy spic flow v Flood chutes, neck cut-ofts,
atcd scdiment deposis Tocared on Taside es | channel avulsions, or braiding
Point ctated sed posit wid !
el meander bend present within the siream scement
tated sediment deposits located along the Flood chutes. cut-ofts. channel
Side (Lateral) | margins of the channel in locations other than the No | avulsions, or braiding not present
inside of channel meander bend within the sement,
—_ Toars that cross the channl at sharp oblique
Diagonal angles. associated with transverse riffles
. Sedment posts wiss vyt s
Tohands Well vegetated mid-channel Jeposts of sedimment 5.3 STEEP RIFFLES OR HEADCUTS
None No deposits of sediment evident _
Yes | Fieadeuts andor stecp nifies present witin the
strcam sezment
cadcuts and/or Steep FTTes not present wilin
No | the srcam seament
Phase ) Geomorphic Assessment Vermont





[image: image12.png]5.4: CHANNEL ALTERATIONS

Tvidence of removal of sediments and other

Dr

Tvidence that there has been (he removal of

meander bends. Historically done in towns

ghtening | 4 along roadways, ralroads, and

icultural fields.

Tar s Vel T been removed from

calping /
avel m

Gravel mini

No evidence that any channel aterations
None

rave been done

ep 5: Channel Bed and Planform Changes (con’t)— Quick Refer Menus and Tables

5.5 STREAM FORD OR ANIMAL CROSSING
Yo X veliicle o animal Crossing T evident at (he
stream sit

animal crossing is a0t evident at the

No

stream site

Step 7: Rapid Geomorphic Assessment - Quick Refer Menus and Tables

7.5 Channel Adjustment Process

regime. reference 1o wood condition, insignificant o
ol adjustment
i 10 poor condition, major 1o ex

i chiannel

degradali
n ‘WWW 111) Fair to poor condition, major (o extreme widening and
Teadcating) apgradataion
IV)Fair 10 good condition, major reducing o minol
W wienme e swecadation. widening. and planform adjustments
g 2 B ank Faiture V) In regime, reference to zood condition, in nt o
N minimal adjustment
= cZ
v ostanie
7.6 Stream Condition
085 1.0 | Reference Condition
Schumnm Channel Evolution Model - See Appendix C for Vermont modified versions 0.65—0.84_| Good Conditior
035 _0.64 | Fair Conditior

7.7 Phase 2 Stream Sensit

0.00—034_| Poor Condition

Existing Stream Type

Stream Type Departure or
r Condition

AL A2 BI. B2

B3

CLCLFLFZ

G2

B4.B5

C3.E3

C4.CSFAE

A3 A4 A5, G3.GL. G5

F3, ¥4, F5

D3, D4, D

Luireme

Phase 2 Stream Geomorphic Assessment
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[image: image13.png]L VT

RAPID HABIT

Stream Name:

Location:

H GRADI

Segment 1.D:
Date;

Town:.

Observers:

Organization /Agel

USGS Map Name(s

Weather:,

ney:

Rain Storm within

past 7 day

Elevation:
Latitude (N/S):
Longitude (E/W)
Drainage Ars
Segment Ler

ft.

Sq. mi.
ft

Habitat
Parameter

Condition Category

Reference

Good

Fair

6.1 Epifaunal
Substrate and
Available Cover|

SCORE

6.2a Embeddedness

SCORE

Velocity/Depth
Patterns

SCORE

6.4 Sediment
Deposition

SCORE

Channel Flow
Status.

[Greater than 70% of stream bed
and loswer banks coverd with |
of subsirates favorable for

epifaunal colonization and fish

over: substrates include snags.

submerged logs, undercut banks,

and unembedded cobbles and
bouders.

[30-70%% o strearn bed and Tower
banks covered with a i of
substrates favorable for epifaunal
<olcnization and fish cover

[20-90% of stream bed and Tower
anks covered with substrates
fovorable for epifaunal
Jeolanization and fish cover: few
ubstrate types present

Tess than 20% of srearm bed
Jand lorwer banks covered with|
ubstrates favorable for
lepifaunal colonization and
fish cover: few substrate

ypes present

pEETEE

[Grivel. cobble. and boulder
particles are 0-25% surraunded by
fine sediment. Layering of cobble
provides diversity of niche space.

TERFES T

[Gravelcotole,

and boulder
particles are 25-507% surmounded by

fine sediment.

(e e e e

(Cravel, cobble, and boulder
[particles are S0-75% surrounded by
fine sediment.

particles are more than 75"
<urrounded by fine sediment

EERCEREY

716
AT Tour velocity depth patterns
present (slow-deep, slow-shallow

fsideep. fast-shallow). Slow is

[Only 3 o the 3 patterns present (7
ast-shallow s missing. score lower
than if missing other

0o 8§ 7 6

[Orily 2 o the 3 Babita patterns
present (if ast-shallow or slow-
shallow are missing, score low).

Dommated by 1 velocity
[depih pattern (usnally slow-
decp).

1 (0.3 ms). deep is > .5 A
(05 m)

0 B’ 1706 (PR 09 8 7 6 [EE=Es e
TiITe or o enfargement of Ilands| Some now Inerease [n bar Moderate deposition of new Teavy deposits of Tine
or poirt bars and fihe  [formation, mostly from ravel, sand |sand or fine sediment on old and [material, ncreased bar
ottom affected by sediment [or fine sediment; S-30%ofthe  |new bars: 30-50% of the bottom  [development; > S0% of

deposition.

bottom affected: s
pools.

1 deposition in

Jaffected: sediment deposits at
cbsiructions, constrictions, and
bends: moderate dposition of
pools prevalen.

the bottom cha
requently: pools almost
Jahsent due to substantial
ediment

eposition.

[Warer reaches Base of both Tower
banks, and minimal amount of
channel substrate is exposed.

Warer T,
channel: or

TanTe
of channel

substrate is exposed.

0o 8 7 6

W ater TS 25-757% of the variable
andlor rifle subsirates are
mostly exposed.

[Very Tl water 1 channel
Jand mosly present as
standing pocls.

SCORE

6.6 Channel
Alteration

® 17 16
[Chammelization n the form of

ning, berms or

streambank armoring is absent or
minimal: stream with normal

[EFEEE]

[Sorme chamelization present alo
10-20% of sey
of bridge abuiments: evidence of
past channelization, (greater than

nent, usually in area

0o ®§

Channelization alon
stream scgment : riprap or
Jarmoring presert on both banks.

=%

200
Over &
et channelized and

disrupted. Instream habitat
areatly altered or removed

T oTthe stream

SCORE

patiem. past 20 yr) may be present., but Jentirely
recent channelization not preseni.
0 B 81706 5 14 3 3 0l e e e e )





[image: image14.png]Habitat Condition Category

Reference Good Fair Poor

[Occurrence of AMMessteps  [Oceurrence of rilfles/sieps  [Decastanal T step or bend: _[Generally all Mt water or

il roquent; atio af_[inieguents dstance between |botom contours rovidesome - [shallow e seps. por
itance beween rifles i S7 [t 1 715 imes (teps .15 habitt: dstance b Labia.disance betwocn
RMISSEDS i 55 imes) stream  [imes) sveam widin imewsteps s 15102 il sieps 23 team

with; variety of habitat is key [vidihs. [widths. Mostly s

|(Morphological Diver In streams where riffles steps

are continuous, presence of
bouiders ar other large, natural
obstruction is important.

SCORE % 19 18 1706 FESERPEST) W9 8 76 T3 o
. abi Banks stable: evidence of [Moderately stable: infrequent, — [Moderately unstable; 30-60% of [ Unstable; many eroded areas:
6.8 Bank Stability oG Cr ik il absent orJsmall areas oferosion mosily  [bank in segment (o reach) has |'aw" areas requent o

(score cach bank) oyl itk potential for  |healed over. 5-30% of bank in _fareas of erosion:

Future problems. 5% ofbank ~[segment (or reach) has areas of - [potenial during

t sections and bends;
60-

Toods. obvicus bank slo

Note: dete

e left and

e atected erosion. 100 bak ks rosiom!
downstream
[SCORE LB) [CBak W9 T s S

SCORE (RB) |RghtBak 10 90 81 % 5 @ 21 0

Protection by native vegetation, including _[plants is not well-represented;  [bare soil or closely cropped  [streambank vegetation is very

fer to field notes

1 |nonwoody macrophytes:

ull plant growth — fone-half of the potential plant  [removed to
potential to any great extent;  [stubble height remain

ctative disruption thro S centimeters or less in av

(score cach bank)  [arazing or mowing minitual or  [more than one-halfof the subble h
ot evident: almost all lants  [potential pla stubble heig
allowed o grow naurlly. [remaining
SCORE__(B)  [fenBak 10 9 T s T
SCORE__rB)  [RamBak 0 5 50 ¢ 54 ¢ 20 0
WA of natraly Widih of Aparian burter Wi o riparian buftr
viparian buffer >100 f: human (50 - 100 R human activities 25 - 50 A uman activiies have

6:10 Riparian activities (.. parkin

Vegetative Zone |iagbeds, clear-cuts. lawns, or - |minimally. activities.
Width (buffer) [crops) have not impacted zone. -

s, [have impacted zone only impacted zone a great deal

(refer to field notes 3.2)

[(score cach side of channel)

SCORE __(1LB) LBk 10 9 T © 5% 2

SCORE __ (RB)  [RigwBak 10 © 21 & 43 10

6.11 Total Score: /200= Condition:

0.85 1.0 | Reference Condition

0.65 —0.84 | Good Condition
0.35—0.64_| Fair Condition

0.00 —0.34_| Poor Condition
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Stream Name:

Location

Segment i.d
Date

Observers.

Organization

Agency

USGS MapName(sy____——

Weather

Rain Storm within past 7 days

Y N

Town

Elevation
Latitude (N/S):
Longitude (/W)
Drainage Area
Segment Length

sq. mi
it

Habitat
Parameter

Conditiy

on Category

Reference

Good

Poor

6.1 Epifaunal
Substrate and
Available Cover

SCORE

Greater than 507
and lower banks cover

oTstream bed
A with
of substates favorable for
epifaunal colanization and fish
cover; substrates nclude s
submer undercut
banks, and unembedded cabbles|
and boulders.

o stream bed and
er banks covered with a
of substrates favorable
For epifaunal colonization
and fish cover

0.
lower banks covered with
substrates favorable for
<pifaunal colonization and fish

of stream bed and

. fow substrate types.
present

Tess than 107
lower banks covered with
substrates favorable for epifaural
<olonization and fish cover: few
types present

oF strear bed and

<ubstra

2000 E 17

5B R

2b Pool Substrate
Characterization

SCORE

630 Pool

Variability

SCORE

6.4 Sediment
Deposition

SCORE

6.5 Channel Flow
Status

SCORE

6.6 Channel
Alteration

SCORE

Nitore of substrale material,
with
preva

avel and firm sand
nt root mats and

Mixtire of sof sand. md. or
clay: mud may be dominant:
some root mats and

AT or clay or sand boriom:
litle or no root mat: no

Tlad-pat clay or bedrack: o root
mat or vegetation.

Tittle or 1o enbr
islands or point bars and less.
than <20% of the bottom
affected by sediment deposition.

ent of

Some now Ihcrease in bar
Formation, mostly from

el sand or fine sediment
20-50% of the botiom
afrected: slight depositon in
poals

submerged vegetation common. [submerzed vegetatian
presen.
7019 1K 1116 [ERFERERSFAT) W9 8 76 TR
Tven mix of farge-sha Najoriy af poots & Shallow pools much more [ Majoriy of pooks smallsha
large-deep, small-shallowy fow shallow. prevalent than decp pools poals absent
small-dep pools prsent.
2010 1K 17 16 5B W o 8 76 5 3 T

Moa.
[aravel, sand or fine sediment an
o1d and new bars; 50-80% of
the bottom affected: sediment
deposits at obstructions.
constrictions, and bends:

e deposition ol new

Tieavy deposits of ine rmateral,
increased bar development; more
than 80% of the bottorm changing
fequently: pools almost absan
due to substantial sediment
deposition.

moderate depasition of pools
prevalen

7019 18 1116 [ERFRRERSFIT) 0 9 8 76 T2 00

Water Mk ~75% ofthe[Water fls E Y e water i channl and

lower banks, and <10

of [available channel; or <259 - [available channel, andor riffle [ mostly present as standing pools.
annel bed substrate is orchannel substrate s substrates are mostly exposed.
exposed exposed

R B il i e e )

Chamnelization n the form of
dred
or sir

sing, straightening, berms
mhank amori
absent or minimal; stream with
normal patter.

Sorme chanmelization present
along 10-

of segment,
a5 of bridge
abutments: evidence of past

<hannelization, (areater than
past 20 y1) may be present,
but recent channelization not

presen.

Channelization alang 20-80% of
stream segment : riprap or
present an both banks.

Orer 807 of the siream segment
channelized and disrupted
Instream habitat gre
removed entirely
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Parameter Reference Good Fair Poor
The bends in the stream The bends in the stream The bends in the stream (Channel straight; waterway has
6.71 o
6.7h Channel increase the stream length 2. to [increase the stream length 1.5 to [increase the stream length 1 to - [been channelized fora lo

Sinuosity 4 tmes Lo bt 2.5 times o than the distance.

2ht dov

than the 1.5 times o
siraight down-vall

r than the sir3
length st

down-val

SCORE P T T ER TRl T

Banks stable: evidence of [Modera Moderately unstable; 30-60% of[Unstabl; many eroded a

6.8 Bank Stability

¢ cach bi erosion or bank failure absent er [small areas of r ank i segment (or reach) has  [*rave” areas frequent alon
(score cach bank) il itk potential for - |healed over. 5.3 Jareas of erosian: high erosian  [straight sections and bends
future problems. <5% ofbark ~[seament (or re potential during floods. obvicus bank sloughing: 60-
affected. erosion. 100% of bank has erosioral
downstream e
SCORE (LB) |CenBak 10 9 B 3 P
SCORE (RB) [RightBak 10 9 e TEn

Protection by native vegetation, including _[plants is not well-represented;  [bare soil orclosely cropped  [streambank vegetation is very

(refer to field notes 3.1)  [nonwoody macrophytes: affecting full plant growth Jone-half of the potential plant ~ [removed to
aive disruption through  [potental to any great extent;  [subble height rrnining, 5 centimeters ar less in average

(score cach bank) azing or mowing minimal or [mere than one-half of the tubble hei
not evident: almost all plants [potential plart stubble height
allowed to grow naturaly remaining,
SCORE__ (LB) LenBak 10 0 T sy ===y
SCORE_ (RB)  [RigwBak 10 © 57 % —— ssmacan

T o mataraly vegetared [ Wil of Fparia bufter Rk o riparan burer R o Fparan buter
610 Riparian riparan buffer ~100 1 human (50 100 i buman actvites (25 -50 f human activiis have |< 25 f: lile o no riparian
o factiviies (. parkinglots, [have impacted zone cnly [impacted zone s greatdeal.  [vegetation due o human
Vegetative Zone fradbeds, cear-cuts. lawns, or - [minimally. activities

Width (buffer)  fcrops) have not impacted zone.

(refer to field notes 3.2)

[(score each side of channel)

SCORE __(LB)  [hBak 10 0 s 54 3 E—
[SCORE (RB) it Bank 10 9 8 7 3 5 4 3 2 1 o

6.11 Total Score: 200 Condition:

0.85 - 1.0 | Reference Condition
0.65 —0.84_| Good Condition
0.35-0.64 | Fair Condition

0.00 —0.34_| Poor Condition
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CONFINED STREAMS

Stream Name:

TRSeRT FaTo = 77

Segment 1.D:

Location Date:
Town
Observers: Elevation ft.
Organization /A gency Weather
Reference Stream Type [ Modified Rain Storm within past 7 days: Y / N
i o T R
Adiustment Process Condition Category
! Reference ood Fair Poor

a

Little vidence of localized

T Minor localized siope

T Starp change i sope and

T Starp change in slope and

. gradati
-1 Channel Degradation | 0 S0 ornickpoints. increase or nickpoints. ormultiple small head cuts ormultiple large head cuts
(Incision) st e
* Exposeduillor fresh Dl tnision Ratio= 1.0 <12 | O ncision Ratio= 12 14| L incision Ratio= 14 <20 | LI tncisionrtio 22,0
substte i the stream bed and o i i i
exposed infrastructure (bridge | Where channel slope < 4% Where channel slope < 4% Where channel slope =49 Where channel slope =49
Entrenchment ato > 1.4 Enrenchment io > 1.4 Entrenchment tio » 1.4 Entrenchment ratio = 1.4

abandoned fload prone areas.

Wh

ere channel slope > 4
Entrenchmen raic

Where channel slope 2 4
Entrenchment ratio

Where chamnel slope 2 4%

Entrenchment

+ Headeuts, o nickpoints
significantly steeper bed

ment and comprised of

smaller bed material than
typical steps.

" Freshly eroded, vertical

o
expe

Ful complement of
ected bed features,

rple
rser sediment in step-pocl

steps comprised of

systems.

I Full complement of
expectad bed features,

complete steps in step-pool

systems,

1 Steppoot

incomplete steps, dominated by

stems with

Where channal slape 24
Entrenchiment ratic

T Bed featurs in sp-pocl
systems eplaced by plane bed
foatures.

banks.

« Alluvial sediments that are
imbricated (stacked like
dominces) high in the bank.

o

N change in confinement

ratio,

O No char

ratio.

¢ in confinement

[ Human caused chan;
confinement ratio but no

O Human caused change in
valleytype

« Tributary rejuvenation.
abserved through the presence
of nickpoints at o upstrca of
the motth of a tributary

©  Depositional features with

a

present channel si
dred,

Na evidence of histeric

tening,
andior channel

[ Evidence of minor historic

O Extensive historic channel
tenin
<l mir

strai

ndlor recent

steep faces, usually occurring

onthe downstream end.

STD - Stream Type Departure
OctoaBFG LB toan FG
O Other

o

No known flow alterations

increases in flow or

reases in sediment supply).

[ Minor flow alterations,
same flow increase.

O significant historic flow
alerations,
reduction of sediment Ioad.

er flows or

O significant existis

Score:

7.2 Channel Aggradation

« Shallow paol depths.
+ Abundant sediment

a
exp.

Ful complement of
ected bed features,

nplete steps and deep pools
tep-pool systerns.

T Full complement of bed
features Some Aling of pocls
il Fnesediment; pos may
only be slghily desper and
ider than unk

1 Steppoolsysems with
incomplte seps,domiaed by
uns. Pools fling with
Sediment, pools may be bsent
it runs provil

1 Bed fetures insep poot
systoms eplaced by plane b
e

deposition on side bars and
unvegetated mid-

and extensive sediment
deposition at obstructions
channel constrictions. Islands

annel bars

[5]

subr

Minor mid-channel, side or
conal bars presen.

ositional features typically
merzed under low flow
ditions.

O Minor to moder
channel, side or diagonal bars
present. Depositio
typically submerged under low
1o mod

@ mid-

al features

ate flow conditions

I Muliple unvegetaed mid-
channel, id ordigonalbars
present. Sediment iap 3.
Consirktions leading o sesp
iffles and chute cutofTs

may be present
Mostofthe channel bed is
exposed dur

flow periods.
« Coarse gravels, cobbles,
and boulders may be

subs

avelsand
strates (pebble count).

[ Some increase in small
cobble/sand substrates that may
comprise over 50% of the
sediments.

O Lar
cabble
that may

avel sand subsirales
comprise over 70% of

T Mutiple unvegetated mid-
channel sid ordigonalbars
orislands pesen, splti
flow congitions

wel'sand substrates.
SFihe
ediment feels

may comprise over O
sediments. Fine
soft underfoo.

embedded with sand silt and

[N}

Low width/depth ratio
20 for chamnel slopes
14 for channel slopes & 4%

[ Low to moderate Wid ratio
20 230 for slapes
14220 for slopes 4%

the sediments.
T Moderate o high Wod atio
30 240 for lopes < 4%

> 20230 for slopes 24

T High it depth
40 for chummel slopes
30 for chamel slopes 2 4

o

No known flow alterations.
decrease in flow or
rase i sediment supply).

O some increase in flow or
sediment Ioad. Flood-tekted
sediment warking throu
reach. seen as enlarged bars.

0O Major flow alterations,
reduction in flows and / ar

ase in sediment load,

a flow

allerations, extreme reduction

cant exist

in lows and / or increase in

sediment lo:

o

Human-made consirictions

only minor upstream

O Huma

smaller than floodprane width,

e consiictions,

O Human-made constrictions
significantly smaller than

0 Human-made constrictions
significantly smaller than

STD - Stream Type Departure | joposiion causing minor o moderate floodprone width, causing major | bankfull width, causing

D ABCoaD Chanel upstream depositian. upstream deposition extensive upsiream deposition
LI onhe

Sc Hi O] o] [0 TN E) [T 0 3 B
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Adjustment Process

Reference Good Fair Poor

O Low witthdepthratio | L Low tomoderate Widratio | L) Moderte o igh Wi atio | LJ High width depth raio
40 for channel slopes

7.3 Widening Channel [

14 for channel slopes

20230 for slopes < 4 30 240 for slopes < 4
1420 for slopes 2030 for slopes > 4

30 for channel slopes.

bankvegeation on both sides | L1 Litle tono scour and 0] Minimalto moderste scour | L Modente to igh scourand | L1 Continuous and aersly
oFthe channel many unstable | smosion atthe buse of both | and erosion at the base of bth | erosiona the bese o both extensive scour and erosion at
bank overhangs that ave litle | banks. Only occasioral bank | banks. Some overhang banks. Many bank overhangs. | the base ofboth banks.
vegstation holding soils overhangs, facure ines attop | fracture ines attop of banks, | fuctue inesa top ofbanks, | Continuous bank overhanes,
together ofbanks, eaing trees or leaning reesand frsshly leaning troes and frech scture lnes a to of bariks
™ Crovion an bt rightand | eshly exposed re roos. expose e roos, exposed e rots aning treesand el
leftbanks. exposed e roos
* oReeentyopoediwe O nckion Ratio 21012 | O it Rato 21214 | Ol ncbion Ratio= 1420 | U Iciionratio 20

s and and and and
and do not break easily. older | \yyre chanel slope < 4% Where channel slope Where channel slope <49 Where channel slope < 4%
ool are brittle and will break Entrenchment ratio > 1.4 Entrenchment ratio > 1.4 Entrenchment ratio > 1.4 Entrenchment ratio < 1.4

easily in your hand)

Where channel slope > 4% Wher channel slope 4% Where channl slape = 4% Where channel slope

«  Fracture lines a the op of Entrenchmen ratio - 1.2 Entrenchment ratio - 1.2 Entrenchment o~ 1.2 Entrenchment raio - 1.2
e bark it appar a5 ks [— . . .

prale o the rer T3 Minor midahamelorside | D Minorto mcerte mid- | O Muliple vegeated mid | L1 Muliple midhannel o

P idonce o amtldesand. | barspresent. Depetionsl | channel orsde barepreset. | chunnel o sde b present | side kar resnt spliting 1
o o Rares wpically s Depostional fenunes ey | Selimentbeldup atthe head o | Briding. Nowe ven unde o
L dehamnel b and side | underlow fow condiions. | sbmerged under ow 16 consitons kadig toserp | flow conditons

b may e present Pt flow ccndiions | s ond hue et (A Clo D Channel
e e O Notmown chand oo | S Smeimeneln 0 it chamstandor | O Sgifan and xensive
i o dusonor | Mo ahoton - nress | el GBS | oy i e | chnetan or T

i allertions, ncrease in flows.
¢ in sediment

ein flows and / or cha

runoff and channel in flow and ! or chan;

enlargement sediment supply). related) dis ch

reach result

es throt

rees Wouh | sediment load (ncrease or and /or cha

decrease) load (increase or decrease).

enlargement
Score: Historic 1 [ 20 19 18 T3 I N I P I T I I A

— 01 Low bank srcsion on 1 Low tomoderste bienal | L Moderse tohigh aeral | L) Extensive teralbank
74 Change in Planform outside bends, little or no bank erosion on cutside bends, | bank erosion on most outside erosion on most outside bends,
+ Flood chutes presen. ach sty within the resch. change in sinuosiy withnthe | simosity within he rach.
o i bed forn | D Lt evidence ofonly | L Evidence of minor o 0 Evidence ofchannel T Evidence ofrecentchannel
e e et | minor mid-channel or side moderate unvegetated mid- | avulsion, ishinds, and unvege- | avulsion, multiple thread
e et S| s chunnelorside bars. Some | tated mid-channelor sde bars, | channels. ishands, and
pool s potential for channel avulsion ted mid-channel or
+  Island formation and/or sidebars,
muliple thread channels O No human-caused 0O Floodplsin Encroachment, | O Historc encroachmen. 0 Recent and extemsive
aleation of hamel planform | channel stmightening,or dredging,or hannel cncrogchment,dredging,or
and o the widh o the dredging resultng in a minor to channel straighten

floadprane area, moderate alteration of channel | majar alteration of channel in'a major alteration of channel
planform and /or the width of | planform and / or the width of | planformand / or the width of
the flaodprone area the floodprone ares the floadprone area

O Human-made constrictions [ CI Human-made constrictions | 1 Human-made constrictions | [ Human-made constrictions

causing only minor upstream | smaller than floodprone width, | significantly smaller than ificantly smaller than
deposition. causing minor to moderate floodprone width, causin bankfull width, causi
upstream depositian. significant upstream deposition. | extensive psiream depasition

and flow bifun

tion,

‘Condifion Rating: | Channel
(Total Seore /80) | Evolution
Stage:

Historic

Extreme

Departure
Degradation
Aggradation
Widening

Planform
Sub-totals:

7.6 Stream
Condition:

Total Score:

“STD = Stream Type Departure
stream type is no

N longer the same s the reference
ate / High / Extreme srcam type.

Channel Adjustment Processes:

where existn

7.7 Stream Sensitivity: Low Mode
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D STREAMS

Stream Name: Segment 1.D:
Location Date

Town
Observers Elevation .
Organization /Agency Weather:

L Modified Rain Storm within past 7 days: Y N

Reference Stream Type
Tk o)

Condition Category

Adjustment Process

Reference Good Fair
7.1 Channel Degradation | [ Lie evidence of ocaized | ] Minor kcalized slope 1 Starp change n siope and . ¢ in slope and

(Incision) slope increase or nickpoints. increase or nickpoits. ormultiple small head cuts ormultiple large head cuts
+ Exposedtilor resh prsent prsent
substte i the stream bed and
exposed infrasucture(ridge
foutings). O tncison Ratio21.0<1.2 | O lncision Ratioz 12 <14 | O tncision Rato=14 <20 | O hnision ratio =20
. \emaces or ecently o i i i
abandoned floodplns. Entrenchment ato > 20 Entrenchment o > 2.0 Entrenchinent tio > 20 Entrenchinent ftio £ 20
« " Hoadeuts, o nickpeiats
e S T o complemento I Full complement of Tl tncomplete riffes dunes | L] Riffepoal. rippledune
o Freshly eroded,vatical | expeced bed features, axpected bed features, and dominated by runs. fontures replaced by plane b
banks. complete riffles comprised of | complete riffles in rffle-paol features
il vy seiments | S0 sedimentn il poot | sysems
that are imbricated (stacked Systems.
ke domincos) igh e | L] Nochange inconfinement | L Homan caused cha T Human caused chan T Haman cavsed change n
bank. atooralley type confinement ratio but 10 confinementato eno valley type, unconfined to
o bty ejuvenaton, change invlley type. chang
observed hrough the prosence unconfined
of nickpoirtsal of upsream of
the moth of a rbutry . . - .

y T Noevidence ofhistric | L1 No histori dredgin ] Historic channel stmighten- | O Extensive hisoric chamne

+ Bars with steep faces,
nthe
downstream end of a bar

dred i straghtening, commercial

present channal straightening, | evidence of minor bar scalping

and'or recent

avel mini andor | on'a point bar and/or channel | andor cha

STD - Stream Type Departure | [ i, n flow alterations L Minor o insignificant flow L Significant historic flow
OBtoan FG O Other decreases in sediment supply). | 4" reduction of sediment load. reduction of sediment load.

Score: Historic [ [ 20 [ 19 18 |17 [ 16

01 Full complement of 1 Incomplete rifles duncs | LJ RifMepool. rpple-cne

7.2 Channel Aggradation

expected bed features. pootsysterns. Sorme fillng of | and dominated by runs. features replaced by plane bed
complet iflsand deep pools | pools with e sediment pols ot poots with | feaures.

« Shallow pool depths, in ifle-pool ystms. nay only b slightly decper | sediment. pools may be absent

© Abundan sdiment ¥ i 4 "

and wider than runs. with runs prevail

deposition on point bars and

mid-channel brs and O Minor mid-channe o O Minorto moderste mid- | £ Maiple unv L Mutipte un

ated mid-

channel or diagonal bars

extensive sediment deposition | diagonal bars present. channel ordiagonal bars channel or iagonal bas presen
t absrutions, el Deposiiond etars ypiclly | presen. Dapestional fetures | Sedimentbilupatth head of | PSS piting o briding
constrictions, and at the submerged under low flow v submerged under low [ bendways leading to steep riffes | 1o e U0t
upstream end of tight meander | conditions, flow conditions. and chute cutoffs. cond

bends. Islands may

presen. 01 Noapparent ncreasein | L Some insreas in fne 0 Large nerese i ine T Homogenous fine
« " Mostofthe channel bed s | fin gravel sand subststes avelsand substates het may | gravelsand substrtes that may | grovelsand substses may,
exposed during typisal Iow | (pabble cour). comprise over S0% ofthe | comprise over 70% ofthe Comprise over 0% ofthe
flow perods. sediments. sedimerts. Fine sediment fecls | sediments. Fine sediment cls
« " High frequency of debris oftungerfoo. soft underfor,

jams. T Cow witthdepthratio | L Cow tomoderate Wid rato | L] Moderate to igh Widraio | L1 High il depth ratio

" Course pravels, cobbles,

s graels, 2 20230 30240 0
mbedded with send st and | I No known flow altrations | L1 Sorme nerease i flow or | L Mjor flow alerations T Signifcant existing o

increase in sediment supply). increase in sediment load. in flows and / or increase in

sediment load.

1 Human-made constrictions | ] Human-made constitions | L1 Human-made costrctions | ] Human-made constictions
o ; . | causing oy minor upstream | smalle than floodprone widt, fiantly smaller than iicanly smalle than
STD- Stream Type Departure | G i causing minorto moderate | Aoodprone widh,causing mjor | bankful wikh,causi

[ BCE toa D Channel upsream deposition. upstream deposition extensive upstream deposition
O ot and flow bifurcation.

Hi [ N N
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Widening Channel ] O Lo widldepth i TJ Low to moderate Wid ratio. | L] Moderate to high W d atia | LJ High width depth atia
Widening Channe e i g
bank vegetation on both sides | LI Little to no scour and LI Minimal to moderate scour | [J Moderate to high scour and | L1 Continuous and laterally
kg oo B | oS s, | S e i | e e s Mony k| 1 s ot s o

left banks in riffle sections. freshly exposed tree roots froshly exposed tree roots,

* o Recenly oposed e [0 tncision Ratio > 10< 12| L Incision Ratio = 12< 14| ncision Ratio > 14<20 | LJ Incision atio = 2.0
voots (fresh mots are “green
and and and and
and do no bresk easily, older Entrenchment rato > 2.0 Entrenchment io > 2.0 Entrenclment ntio > 2.0 Entrenchmen ratio 2 20

oots are brittle and will break

caslyinyour hand), 1 Minor mic-chamel or 1 Minorto modenste mid- | L Maliple unvegetated mid- | L1 Maliple un
« ™ Ractre lines.t the top of | dngonal bas presen. channelor diagonal bars channel o diagonal bars present. | channelor

the bank that appear as cracks | Depositional features typically | present. Depositional features | Sediment buildupat the head of | present spliting or bra
paralel toth riv submerged under low flow | typially subtnerged under o | bendvays loding to stecp rifs. | Hovs evenunder o flow
P dchanne borsand sde. | conditons 1o modernte flosconditions. | and chte cutofs conditions.
barsmay be present 1 No known channeland /o | L Some incraass in vificant istori channel ificant existing

¢ Urbanizationand flow alterations (i, increase | watershed input of flows or flow alterations, and/ or flow
stormwater outfalls leading 10| in flow and / or change in sediment. Episodic (flood- increase in flows and / or char alterations, increase in flows
higher rate and duration of sediment supply). related) dis-charges throu in sediment load (increase or and / or change in sediment

runoff and channel

decrease) or decrease).

enlargement.

Score: Histo 0] [ ]w T ol e B

7.4 Change in Planform | 0 Low bank erosion on O Lowto moderate teral | £ Moderate o high lateral 0 Extensive lateral bank

" Flood chutes or neck cut- | outside bends, litte r n ank erosion on cutside bends. | bank erosion on most outside | erosion on mst utside bens,
offs may be present change in sinuosity within the | may include minor change in | bends, may include potential | may include impendi

« Channel avulsions may be | reach sinuasity within the reach. neck cut-offs and moderate cul-offs and major change in
evident or impendi change in sinuosity. sinuosiy within he reach.

*  Changeorlossinbed form | [ Lttle evidence of flood O Minor flood chutes O Historic or active flood 00 Active large flood chutes.
structure, sometimes resultng | chutes crossing inside of crossing inside of meander chutes crossing inside of crossing inside of most
in a mix of plane bed and meander bends,only minor bends, evidence of minorto | meander bends, evidence of meander bends, evidence of
riffle- pool forms. mid-channel or diagonal bars. | moderate unvegetsted mid- | channel avulsion. islands, and | recent channel avulsion,

*  Island formation and/or channel or diagonal bars. tated mid-channel or multiple thread channels,
multiple thread channels. Some potential forchannel al bars. islands, and unvegetated mid-

+ Additional large avulsion channel or digzonal bars

! hiypicaty | O Noaddiional deposiion | L1 Addiionalmincr [ Addiional large deposition | L] Muliple ssquences of
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Appendix F:  Data Management System Instructions

Spreadsheet and Database Instructions for Phase 2 Stream Geomorphic Assessment Data

(Email Attachment)
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Equation to estimate allowable error in survey closure:   0.007 (total distance/100)0.5
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