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1 DRAFT PROTOCOL:
AQUATIC HABITAT ASSESSMENTS
Aquatic habitat and fish abundance surveys will be conducted to document the distribution and quantity of aquatic habitat types in specified locations in the North Fork Koktuli (NFK), South Fork Koktuli (SFK), and Upper Talarik Creek (UT) watersheds.  These aquatic habitat surveys are a continuation of similar surveys initiated in 2004 and are focused in the upper watersheds closer to the potential direct zone of influence of the Pebble Project.
1.1  Objectives
The goal of the Aquatic Habitat Assessment is to first characterize the types, spatial distribution and abundance of aquatic habitats currently occurring in the project area and then to document fish distribution and relative abundance within those habitats.  Specific objectives are as follows:

· Validate and extend previous habitat survey data in the NFK 1.190 and SFK 1.190 watersheds

· Validate and extend previous habitat survey data in the upper UT watershed including the mainstem UT and all tributaries above UT 1.350.

· Assess the sufficiency of existing habitat data to meet the needs of the Project and fill in any data gaps identified.

· Document the distribution and relative abundance of fish species located in NFK  1.190 and SFK 1.190 and the upper UT watershed above UT 1.350.

1.2  Study Area
For this task, new habitat surveys will be conducted in the following areas:

· NFK 1.190 and SFK 1.190 watersheds,
· The mainstem UT and its tributaries upstream of UT 1.350,
· Any area where the assessment of existing data shows additional surveys are needed.
1.3  Methods
1.3.1  Aquatic Habitat Surveys

Aquatic habitat surveys will be conducted by two-person survey crews. Each survey crew will consist of a fish biologist and qualified fisheries technician.  On the ground surveys will generally begin at a tributary confluence or a predetermined location with data collection progressing in an upstream direction.  Boat surveys will be conducted by raft and will be limited to stream segments where flow conditions and channel size preclude the ability to conduct surveys on the ground.  The goal of both survey types will be to collect continuous habitat data to the upper extent of the distribution of anadromous fishes.  If permanent impassable barriers are encountered those features will be documented and surveys will end at that site.

The protocol for the 2008 surveys is designed to be consistent with methods outlined in the U.S. Forest Service “Fish and Aquatic Stream Habitat Survey Handbook” (USFS 2001) and used in previous habitat assessment work conducted in the Pebble Mine study area. The USFS protocols have been modified to meet the additional needs of the Project.  A copy of the USFS handbook is provided in Attachment 1, including modifications to be implemented for this study.
Habitat surveys conducted for this project include three components:
1.
A reach-scale description of channel morphology;

2.
A stream survey consistent with the USFS Tier III survey (USFS 2001); and

3.
Location and description of special habitat features.

A brief description of each survey component is provided below.
1.3.2  Channel Morphology

The USFS developed a protocol using hierarchical habitat classification system to provide consistent databases based on the same framework to allow for with database comparisons as well as comparisons to data for other streams.   At the highest level the Tier 1 survey incorporates information on channel morphology and valley form.  Channel morphology data provide both a foundation for understanding the channel forming process that operating on a river-level drive the distribution and abundance of distinct aquatic habitat types.  Furthermore this information can provide process-based context for interpreting future responses of the stream channel to perturbations.  A reach is defined as a section of channel that has consistent channel morphology and flow volume. Reaches delineated for this study will be a minimum of 100-m.  The start and end point of each reach will be located using GPS. Reach-scale channel morphology variables to be measured or calculated for this survey include:

Bankfull width,

Bankfull depth,

Gradient,

Channel pattern,

Channel type,

Substrate D16, D50, D84 (calculated from pebble count),

Sinuosity (calculated).

Reaches will be delineated by a significant change in a reach-scale geomorphology (e.g., channel type, gradient, major tributary junction). Channel morphology measurements are conducted at the reach scale and should be collected from fast water habitat units only, as those features tend to have a channel geometry that reflects reach-scale flow volume and geomorphic processes. If major side channels are present throughout the reach, channel morphology measurements (i.e. bankfull width) should be extended across and include those features.  Reach scale data will be measured at least three times per reach. In reaches longer than 333 m 00 feet, channel morphology measurements should be collected approximately every 170 m.

Bankfull width will be measured using a 50 m Kevlar tape or calibrated laser rangefinder. The maximum depth relative to the bankfull flow level will be measured using a graduated wading rod or stadia rod. Gradient will be measured using a clinometer over a distance of at least 20 bankfull widths at each site where bankfull width and depth data are collected.  Substrate will be characterized once per reach at a representative riffle segment by conducting a Wolman pebble count (Wolman 1964). Pebble count data will be used to calculate the D16, D50 and D84 particle size. Sinuosity is a calculated variable, representing the ratio of channel thalweg length (i.e. survey distance) to valley bottom length (i.e. straight line distance between reach start and endpoints).  Sinuosity will be calculated during data entry.

Reach scale- channel morphology data will be recorded on the channel morphology data form. One channel morphology form will be completed for each reach. Copies of all field forms are provided in Appendix 1.

1.3.3  Stream survey

Stream survey data are used to describe aquatic habitats at the meso-scale.  Habitat data will be recorded on the stream survey data sheet (Attachment 2). Separate stream survey data sheet(s) will be completed for each reach.  Habitat parameters to be measured for this study include:

Habitat unit type (See Table 1)t types)

Habitat unit length
Average wetted width (3 measurements per unit)

Percent substrate composition

Length of undercut bank
Dominant riparian vegetation type

Cover

	Table 1.
Habitat unit types to be recorded for 2008 surveys in the Pebble Mine study area.  Note that habitat unit types are at the meso-scale.

	Macro-scale habitat type
	Meso-scale
habitat types
	Description1

	Pool
	Backwater pool (PL-bw)
	Found along channel margins, created by eddies around obstructions such as boulders, root wads, or woody debris.  Alcoves included.

	
	Scour pool (PL-sc)
	Formed by flow impinging against a stream bank, partial obstruction (logs, root wad, or bedrock), or substrate.  Includes both lateral and mid-channel scour pools.

	Fast-water
	Glide (GL-gl)
	An area with generally uniform depth and flow with no surface turbulence.  Glides may have some scour areas but are distinguished from pools by their overall homogeneity and lack of structure.

	
	Riffle (RF-rf)
	Fast, turbulent, shallow flow over submerged or partially submerged gravel and cobble substrates.

	Beaver Pond
	Beaver pond (BP)
	Water impounded by the creation of a beaver dam.

	1Modified from Moore et al. 2006


Habitat units will be sequentially numbered as they are encountered during each survey. Data will be recorded for each habitat unit.  Data collected for all habitat units will include the unit length, not average but three measurements of wetted width from which an average wetted width will be calculated, percent substrate composition, percent eroding bank on each side of the channel, percent undercut bank on each side of the channel, dominant vegetation, cover type and cover percent.   For fastwater habitats, data will be ocularly estimated for each unit, and measured in every 5th unit of each individual fastwater habitat type (i.e. 5th riffle, 5th run, etc.) for calibration purposes. Data will be measured for every pool. The type and amount of overhead cover will be visually assessed and recorded.

Additional data will be recorded for pool habitat units. The maximum pool depth and depth at the pool tail crest will be measured to the nearest 0.1 foot.  These data will be used to calculate residual pool depth. The factor responsible for forming the pool will be identified (e.g. boulder, undercut bank, LWD or small wood).

Split channels are defined as separate flow paths located within the bankfull channel and separated from each other by gravel bars that are barren or support only annual vegetation.  When split flow is encountered, each split will be surveyed and the proportion of flow transmitted by the split will be recorded and used to classify each channel as a primary (majority of the flow) or secondary (minority of the flow).  Habitat units in the split that conveys the most flow will be designated primary units and will continue to be numbered sequentially as part of the main channel survey.  Split flow channels transmitting less flow will be designated secondary units and will be numbered as SP1-1, SP1-2 etc.

Data will also be collected for side channels.  Side channels are defined as features with a fluvially-sorted mineral bed that are separated from the main channel by an island that is at least as long as the main channel bankfull width and that supports permanent vegetation.  At a minimum, the inlet and outlet of each side channel will be documented by collecting a GPS waypoint and taking a photograph looking upstream from the outlet and downstream from the inlet.  The side channel will be identified as entering from the left or right bank (looking downstream) and classified as wet or dry.  Habitat data will be collected in wetted side channels according to the methodology described above.  Side channels will be labeled SC-LB1, SC-RB2 etc in the order they are encountered.

1.3.4  Special Habitat Features

Special habitat features include tributary channels, seeps and springs that contribute groundwater to the mainstem, temporary (e.g. subsurface flow) or permanent barriers to upstream migration. A separate data sheet will be maintained for each reach listing the type, location and a description of special habitat features.

For tributaries, the contribution to flow (%) will be visually estimated, and the temperature of the tributary inflow and mainstem flow upstream and downstream will be recorded.

For features classified as seeps or springs the contribution to flow (%) will be visually estimated, and the temperature of the seep/spring inflow and mainstem flow upstream and downstream will be recorded.

For features classified as stream barriers, the following information will be recorded in the comments section:

barrier type (beaver dam, debris dam, vertical falls, chute/cascade, boulder, other);

temporal nature (ephemeral or permanent);

maximum height of falls or biggest single step if cascading;

maximum depth of plunge pool;

chute/cascade gradient and length;

length of feature.

A GPS waypoint and a photograph will be taken of each special feature.  Additional photographs will be taken of representative channel conditions throughout each reach.  The photo number, waypoint, date, associated habitat unit or feature # will be recorded for each photograph.

1.3.6  Data Management and Analysis
At the end of each day, a Level 1 QAQC will be completed on the field data sheets to check for accuracy and completeness.  No blank spaces should be left on field sheets; if a data field is not applicable or equal to zero “NA” or “0” will be entered into the field to confirm that data was simply not recorded. Each field data sheet will be dated and initialed by the field reviewer.  Data will be entered into an EXCEL spreadsheet. Separate workbooks will be maintained for each stream.  Changes/corrections to the data will be made on the original field forms in red, and initialed by the individual responsible for data entry. Original field data forms will be archived at R2 with a copy of the corrected data forms delivered to PLP after data entry.

Excel data files will be imported into the Aquatic Habitat Access Database.  Electronic data will undergo a Level 2 QAQC to check for entry and transcription errors once in an Access database.  In addition, the Access database will undergo a Level 3 QAQC by an objective senior scientist as a final check for erroneous records.  At the end of each field season final database files will be converted back to Excel for delivery to RDI and incorporation into the master Pebble Project database.

The Pebble Aquatic Habitat Access Database will be structured around the field sheets for each survey component. The data records will be nested within three summary data tables. A “Channel Morphology” table will summarize average channel morphology characteristics by reach.  A “Tier 3 Habitat” table will be developed to summarize unit level habitat data by reach and will include data on special features encountered in the field. A data dictionary table will be prepared that describes each of the fields in the Pebble Aquatic Habitat Database.
1.4  SCHEDULE

Habitat surveys will be conducted from July 2008 through October 2008.  To ensure data collection consistency among surveyors, all survey crews will complete a habitat training orientation prior to the commencement of habitat surveys.  Survey crews will remain assigned to a stream until the completion of a survey to maintain intra-stream data collection consistency.  One of three supervising fish biologist from R2 will be present on site and rotate between survey crews to provide protocol and data collection QAQC.

1.5  STAFF

Staff from R2’s Anchorage office will conduct aquatic habitat surveys. The Task Leader for aquatic habitat surveys will be Ms. Betsy McGregor. She will be supported by Ms. Judith Simon and Ms. Elizabeth Smith as field leaders.  At least one field lead will be present for each survey effort.

1.6  FIELD EQUIPMENT

Survey equipment will be dependant on stream size. For boat surveys, a laser rangefinder will be used to collect length and width measurements for each unit.  For ground-based surveys lengths and widths will be measured with a 50 m Kevlar tape where feasible, and supplemented by use of a laser rangefinder for measurement of distances over 50 m

All equipment will be numbered and calibrated prior to each field effort. The results of the calibration will be recorded and kept on file. For future reference, equipment to be calibrated includes:

· Laser range finder: distance verification for each rangefinder will be calibrated to an accuracy of +/- 1 ft per 100 ft.

· Wading rods: gradations will be remarked to the nearest 1/10 foot before each survey effort.  Gradations will be calibrated against a survey grade stadia rod.

· Thermometers: Calibrate against lab standard thermometer. Attach flagging to each instrument listing the calibration date and correction factor.

Below is a list of equipment that will be needed to conduct habitat surveys.  Each crew will be responsible for gathering the following items prior to leaving the lodge to conduct daily surveys.

Data sheets on Rite-in-Rain

Rite-in-Rain Field Note Book

Clipboard

USGS Topographic Maps

Orthophoto of survey area on waterproof paper

Digital Camera

AA Batteries (2 sets)

Clinometer

Compass

GPS Unit

Pencils, Pens, and Sharpies

Polarized glasses

25 m fiberglass measuring tape

Laser Rangefinder (for boat surveys)

Flagging Tape

Survey Methods and Instructions

Thermometer

Survey Vest

Satellite Phone

CB Radio

First Aid Kit/Survival bag

Metric ruler

Wading rod (2m long marked every 0.05m)

Chest waders

Wading Shoes

Rain Gear

Food/water

Warm, non-cotton clothes
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APPENDIX 1

Field Forms

                               PEBBLE STUDY HABITAT SURVEY: CHANNEL MORPHOLOGY FORM              Page____of_____

Make sure the forms match the variable descriptions
Sub-basin:_____________________________________  Stream:_______________________________________ Reach#:_______?________Surveyors:___________________ 

Channel Type:  ________________Channel Pattern:________________Survey Length:___________Valley length (from GIS)______________

Date:________Start Time:_______________End time:________________ Start Waypoint: ___________  End Waypoint:__________Survey Direction:     U/S  or  D/S

Survey Type:     Foot  or  Boat
Laser Rangefinder #:_______________ Calibration Date:__________________ Field QA/QC by:_________ Data Entry by:__________
Stream Gradient (1):_____   Bankfull width (1):_________ Bankfull Depth(1):__________ Bed width (1):_________ Waypoint__________

Stream Gradient (2):_____   Bankfull width (2):_________ Bankfull Depth(2):__________ Bed width (2):_________ Waypoint__________

Stream Gradient (3):_____   Bankfull width (2):_________ Bankfull Depth(3):__________ Bed width (3):_________ Waypoint__________

Stream Gradient (4):_____   Bankfull width (4):_________ Bankfull Depth(4):__________ Bed width (4):_________ Waypoint__________

Stream Gradient (5):_____   Bankfull width (5):_________ Bankfull Depth(5):__________ Bed width (5):_________ Waypoint__________

Stream Gradient (6):_____   Bankfull width (6):_________ Bankfull Depth(6):__________ Bed width (6):_________ Waypoint__________

                  Average:__________                    Average:__________                       Average:__________                   Average:__________

Pebble Count Data:                                  

Waypoint:____________ Avg. Embeddedness (%)____________

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Comments:_____________________________________________________________________________________________________________
______________________________________________________________________________________________________________________      

______________________________________________________________________________________________________________________      

______________________________________________________________________________________________________________________      

                                                           PEBBLE STUDY HABITAT SURVEY: STREAM SURVEY FORM                                  Page____of_____

Habitat Units defined below do not match those in Table 1

Sub-basin:_____________________________________  Stream:_______________________________________ Reach#:_____?__________Surveyors:___________________  Where do we get GPS coordinates for this data?

Date:________    Thermometer #/Correction:________  Air Temp:______  Water Temp:_______ Weather:_________________ Field QA/QC by:_________ Data Entry by:__________  put the measurement unit (meters) in the variable

	NSO #
	Calib?
	Primary

or 

Secondary Flow
	Hab.

Unit Type
	Hab. Unit Length(m)
	Wet width (1)(m)
	Wet width

 (2)
	Wet width

 (3)
	Avg. Depth
	Pools Only
	%  LB Eroding 
	%  RB Eroding
	% LB Under

cut 
	% RB Under

cut 
	Dom.

Substrate
	Sub

Dom. Substrate
	Veg. Type
	Cover Type
	Cover %
	Comments

	
	
	
	
	
	
	
	
	
	Max Pool Depth
	Depth At Pool Tail Crest
	Pool Forming Factor
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Calib. Unit (√) = Calibration measurements every 5th fastwater unit.  Verify estimates of : Unit Length, Wetted Width,  Depth by measurement

Primary or Secondary Flow path: If split record % of flow for each path as comment associated with the first habitat unit in each section

Habitat Units: RF-rf=Riffle; CS-cs=Cascade; GL-gl=Glide; PL-lsc=Lateral Scour Pool; PL-pp=Plunge Pool; PL-msc=Mid-Channel Scour Pool; PL-dm=Dammed Pool; PL-bw=Backwater Pool; PL-ip=Isolated Pool; SL-sl=Slough; BP=Beaver Pond; ST-st=Step

Pool forming factor: LWD= large wood; SWD=small wood (branches/twigs); BR=Bedrock; BLD=boulder; UC=undercut bank; C=confluent flow; BF=Bedform; BD=Beaver dam; O=other (describe in comments)

Substrate: ORG=Organics; SI/SA=Silt/Sand (<2mm);GR=Gravel(2-64 mm);CO=Cobble (64-256 mm); BO=Boulder (>256 mm); BR=Bedrock

Vegetation: CF=Conifer forest; BC=Broadleaf forest; NSW=willow shrub; NSA=Alder shrub; NSO=other shrub; NHT=tundra; NHB=bog; NHF=fen; NHO=other herbaceous

Cover Type: LWD=large wood; UB=Undercut bank; OV=Overhanging veg; 



                     PEBBLE STUDY HABITAT SURVEY: SPECIAL FEATURES FORM                      Page____of_____

Sub-basin:___________________________  Stream:___________________________  Reach ________________Surveyors:__________ Data Review:_________

Date:___________  

	
	Tributary
	
	Seep/Spring
	Barrier
	Comments

	Feature Location
	Habitat NSO#
	Feature Type2
	Feature Waypoint
	Photo # 
	Est. Flow (cfs) 
	Water

Temp. Trib
	Water

Temp. US
	Water

Temp. DS
	
	Est. Flow (cfs) 
	Water

Temp. seep
	Water

Temp. US
	Water

Temp. DS
	
	Barrier type
	Temporal Nature
	Falls Height
	Pool Depth
	Gradient
	Length
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	Feature Location; RB=Right Bank; LB=Left Bank

Habitat NSO#= NSO# of habitat unit that feature is associated with

Feature Type: TB=Tributary; SP=Spring; Seep=Seep

Feature Waypoint: Mark each identified tributary, spring, and seep with a wayoint

Barrier Type: F=Falls CH=BR chute; CS=Cascade; BV=Beaver Dam; D=Dry channel


	Additional Comments:
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