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Symbols and Abbreviations

The following symbols and abbreviations, and others approved for the Système International d'Unités (SI), are used in Habitat and Restoration Division Manuscripts, Technical Reports, and Special Publications without definition.  All others must be defined in the text at first mention, as well as in the titles or footnotes of tables and in figures or figure captions.

	Weights and measures (metric)
	

	centimeter
	cm

	deciliter
	dL

	gram
	g

	hectare
	ha

	kilogram
	kg

	kilometer
	km

	liter
	L (see Gregg 537)

	meter
	m

	metric ton
	mt

	milliliter
	ml

	millimeter
	mm


	Weights and measures (English)
	

	cubic feet per second
	ft3/s

	foot
	ft

	gallon
	gal

	inch
	in

	mile
	mi

	ounce
	oz

	pound
	lb

	quart
	qt

	yard
	yd

	Spell out acre and ton.


	Time and temperature
	

	day
	d

	degrees Celsius
	°C

	degrees Fahrenheit
	°F

	hour (spell out for 24-hour clock)
	h

	minute
	min

	second
	s

	Spell out year, month, and  week.


	Physics and chemistry

	all atomic symbols
	

	alternating current
	AC

	ampere
	A

	calorie
	cal

	direct current
	DC

	hertz
	Hz

	horsepower
	hp

	hydrogen ion activity
	pH

	microsiemens per centimeter
	(S/cm

	parts per million
	ppm

	parts per thousand
	ppt, ‰

	volts
	V

	watts
	W


	General
	

	All commonly accepted abbreviations.
	e.g., Mr., Mrs., a.m., p.m., etc.

	All commonly accepted professional titles.
	e.g., Dr., Ph.D., R.N., etc.

	And
	&

	At
	@

	Compass directions:
	

	east
	E

	north
	N

	south
	S

	west
	W

	Copyright
	(

	Corporate suffixes:
	

	Company
	Co.

	Corporation
	Corp.

	Incorporated
	Inc.

	Limited
	Ltd.

	et alii (and other people)
	et al.

	et cetera (and so forth)
	etc.

	exempli gratia (for example)
	e.g.,

	id est (that is)
	i.e.,

	latitude or longitude
	lat. or long.

	monetary symbols (U.S.)
	$, ¢

	months (tables and figures): first three letters
	Jan,...,Dec

	number (before a number)
	# (e.g., #10)

	pounds (after a number)
	# (e.g., 10#)

	registered trademark
	(

	Trademark
	(

	United States (adjective)
	U.S.

	United States of America (noun)
	USA

	U.S. state and District of Columbia abbreviations
	use two-letter abbreviations (e.g., AK, DC)


	
Mathematics, statistics, fisheries

	alternate hypothesis
	HA

	base of natural logarithm
	e

	catch per unit effort
	CPUE

	coefficient of variation
	CV

	common test statistics
	F, t, (2, etc.

	confidence interval
	C.I.

	correlation coefficient
	R (multiple)

	correlation coefficient
	r (simple)

	covariance
	cov

	degree (angular or temperature)
	°

	degrees of freedom
	df

	divided by
	÷ or / (in equations)

	equals
	=

	expected value
	E

	fork length
	FL

	greater than
	>

	greater than or equal to
	(

	harvest per unit effort
	HPUE

	less than
	<

	less than or equal to
	(

	logarithm (natural)
	ln

	logarithm (base 10)
	log

	logarithm (specify base)
	log2,  etc.

	mideye-to-fork
	MEF

	minute (angular)
	'

	multiplied by
	x

	not significant
	NS

	null hypothesis
	HO

	percent
	%

	probability
	P

	probability of a type I error (rejection of the null hypothesis when true)
	(

	probability of a type II error (acceptance of the null hypothesis when false)
	(

	second (angular)
	"

	standard deviation
	SD

	standard error
	SE

	standard length
	SL

	total length
	TL

	variance
	Var
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ABSTRACT

This study was initiated due to concerns that culverts at road-stream crossings may be barriers to the upstream movement of juvenile salmon and resident fish.  Ninety-seven culverts on the Kenai Peninsula were inventoried and assessed as to their ability to provide for efficient fish passage.  Culverts were initially classified into red, gray, and green passage categories based upon whether conditions were assumed not adequate for fish passage, required further analysis, or were assumed adequate for fish passage, respectively.  Grey culverts were analyzed using the FishXing hydraulic program, which compared modeled water velocity in the culvert to the swimming abilities of fish.  Results indicated that 78 % of culverts were assumed not adequate for fish passage, 9% were assumed adequate and 12% needed additional data to permit assessment of passage status.  The few culverts having natural streambed substrate throughout their lengths had a lower frequency of fish passage barriers than culverts lacking continuous substrate.

Key words:
fish passage, culvert, Kenai Peninsula, FishXing

INTRODUCTION

Background

The potential for culverts at stream-road crossings to block or delay fish movement has long been recognized, but the extent of this problem has only recently started to be documented.  Concerns over culvert barriers to fish movement have led to an increasing number of assessments to document the severity of the problem.  While attention on fish migration barriers in the Pacific Northwest (PNW) has primarily focused on hydroelectric dams, an increasing number of studies are demonstrating that habitat losses attributable to culvert barriers may also be seriously limiting available upstream habitats (Beechie et al. 1994).  For example, fish presence studies in PNW coastal basins showed that 96 percent of barriers were culverts at stream-road crossings (NRCI 1997).  In a comprehensive review of fish passage assessments conducted on U.S. Forest Service (USFS) and Bureau of Land Management roads crossings in Washington and Oregon, the General Accounting Office (GAO 2001) documented that approximately 55 percent of culverts were fish barriers.  While it is widely assumed that culvert barriers to fish migration significantly limit overall fish habitat, there have been few studies documenting landscape-level habitat losses.  Notable exceptions include studies conducted in Washington state (Beechie et al 1994; Beamer et al. 1998; Pess et al. 1998) and Idaho (Scully et al. 1990).  In Washington State, losses of summer rearing habitat of coho salmon due to culvert barriers in the Skagit and Stillaguamish River basins totaled 30-58 percent (Beechie et al. 1994; Pess et al. 1998).  Removal of such barriers may well be the best and most efficient expenditure of resources aimed at restoring stream habitats (Roni et al. 2002).  

There is a general perception that Alaska does not share in the dramatic losses of habitat associated with hydroelectric dams in the Pacific Northwest, however, while large hydroelectric facilities are not currently an issue in Alaska (but see Boltwood 2002), cumulative impacts of habitat losses due to culverts are likely substantial.  Initial efforts to document culvert barriers to fish movement in Alaska indicate that the frequency of barriers is similar to that found in Oregon and Washington.  Recent barrier assessments conducted on 2,705 stream crossings across the Tongass National Forest found 41 percent of all crossings were assumed not to meet passage standards with 78 percent of these culverts occurring on non-anadromous streams and 22 percent occurred on anadromous streams (USDA 2001).  Preliminary assessments of crossings on Kenai Peninsula logging roads conducted in 1999 indicate approximately 60 percent of culverts were inadequate to pass fish while preliminary assessments of selected culverts in the Matanuska and Susitna valleys (Albert, in preparation) and the Copper River basin of southcentral Alaska indicate that 60 percent of culverts were inadequate to pass fish (Beers and Albert, in preparation).  

Study Objectives

The prevalence of barriers and impediments to fish movement indicated above provided the stimulus for the current study to further develop and apply methods for inventorying and assessing fish passage characteristics of culverts.  Objectives of the current study include:

· Adapting and developing culvert fish passage assessment methods currently in use on the Tongass National Forest for use on culverts in southcentral Alaska.

· Collect data required for assessing fish passage at culverts throughout the Kenai Peninsula.

· Determine fish passage status of Kenai Peninsula culverts using indicator criteria (classification into red, gray, green categories), and for those culverts whose barrier status is not determined using the above criteria, conduct a hydraulic analysis using the FishXing software program.

· Evaluate whether patterns exist in the frequency of barriers at varying types of culvert installations.

· Make recommendations for the development of a statewide inventory and assessment methodology for culverts.

METHODS

Study area

Culvert inventory and fish passage assessment activities focused primarily on the State road system on the Kenai Peninsula of southcentral Alaska, although a small number of culverts were surveyed on municipal, borough, and Federal roads.  Previous culvert surveys had been conducted on logging roads on State lands in 1998 and so those areas were excluded from consideration.  Culverts occurring on non-fish bearing streams were also not surveyed during this project, as fish passage is not a primary concern in these systems.  

The Kenai Peninsula contains a wide range of stream habitats ranging from high elevation resident fish streams to highly productive low elevation streams supporting several species of Pacific salmon and resident fish species.  The Kenai River basin drains 5,700 km2 of the Kenai Peninsula, contains some of the most productive stream habitats in Alaska, and supports the largest recreational fishery in the state, as well as important subsistence and commercial fisheries.  Other large river systems supporting important fisheries include the Kasilof, Anchor, and Ninilchik Rivers and Deep Ck.  

Locating culverts

Culverts were located based either on prior identification of stream-road crossings on black and white copies of ADFG Anadromous Waters Catalog Maps (AWC; ADFG 1998) (1:63,360 scale), USGS topographic maps (1:25,000 or 1:63,000 scale), Alaska Road and Geographic Maps( (1:63,360 scale), and Trails Illustrated Maps (1:105,600 scale) or by field inspection using topographic and vegetation indicators of the presence of a stream channel.  Fish bearing status of streams was determined based upon a combination of existing AWC survey data (ADF&G 1998), minnow trapping at the time of survey, and visual inpection of habitat quality at each road-stream crossing.  For those streams not included in the AWC, but that appeared capable of supporting fish (pool-riffle development, stream wetted width greater than 0.5-1.0 m, channel gradient less than 20%), occurrence of fish was determined using minnow traps baited with cured salmon roe, which were set above and below the each crossing for a minimum of 0.5 hours.  If no fish were captured, and the stream did not appear capable of supporting fish (criteria listed above), the crossing was not surveyed.  

Geographic locations of culverts were marked on the above maps, and latitude and longitude coordinates were recorded on field data forms.   Crossing locations were estimated using a non-differentially corrected Garmin GPSIII Plus receiver.  Stream crossing coordinates were later imported into ArcView and projected to Albers Alaska and NAD27 map datum.  The ArcView project was used to compute input parameters for estimation of hydrologic characteristics of the catchment above each crossing (see FishXing Inputs below).  Other location information recorded included: PLSS legal location, stream name, watershed, crossing identification number, road name, and milepost number when available.  Stream crossing were identified with a two-digit number starting at the first crossing surveyed (crossing 01), and incremented sequentially.

Data Management

Field data was recorded on forms printed on water resistant paper (Appendix A) and following the field season data was entered into a Microsoft Access( database.  Although the database was programmed to prevent many common data entry errors, data was later quality-checked to further identify errors.  The MS Access database includes utilities for data entry, computation of elevations and stream discharge, fish passage “Level 1” computation (see below), archiving and display of project photos, and generation of a summary report listing all data and representative photos taken at each site (Appendix E).

Fish Passage Assessment

The primary objective of this study is the evaluation of fish passage through culverts, which is a complex issue, as detection of actual fish passage is difficult to measure.  Thus, fish passage is generally evaluated based upon either hydraulic models that predict fish passage through culverts in a variety of situations.  These models require many assumptions regarding the species and life stages of interest, the period(s) of the year when passage is required, the swimming abilities of fish, and the low and high flow characteristics of the catchment above the culvert.  Fish passage evaluation of each culvert was inferred based upon a two-tiered analysis approach.  The first approach, “Level 1” had relatively low data requirements and was meant to function as a coarse-filter, identifying culverts that were highly likely to be fish passage barriers or highly unlikely to be barriers.  Culverts where fish passage was not readily estimated based on “Level 1” indicators (see below) were further analyzed using detailed hydraulic methods (“Level 2”).  

Level 1 – Course Filter

Culverts were evaluated based upon fish passage criteria (Table 1) developed for juvenile salmonids.  These criteria were originally developed by a working group consisting of U.S. Forest Service and Alaska departments of Fish and Game, and Transportation and Public Facilities personnel, and are currently in use on the Tongass National Forest (Flanders and Carriello 2000; USDA 2001).  These criteria were adapted for use in southcentral Alaska by ADFG and ADOT&PF and personnel for use in the present study, and classify culverts into three categories based upon the following parameters:

· Crossing structure type – (see first column of Table 1)

· Culvert gradient – ((elevation at bottom of culvert inlet - elevation at bottom of culvert outlet) ( culvert length)

· Stream constriction ratio – (width of culvert ( width of upstream channel)

· Outfall height – (elevation at bottom of culvert outlet – elevation of first downstream hydraulic control; flow independent)

The above criteria are used as indicators of fish passage, and when combined in the matrix found in Table 1, function as a course-filter approach for inferring juvenile coho salmon passage based upon the combination of values that, if present together, determine passage for juvenile fish through the range of culvert types.  The assumptions the above criteria were based on are conservative and were based upon the best available information.  The three fish passage categories include: “green” conditions assumed adequate for fish passage, “gray” require further hydraulic analysis (e.g., FishXing), and “red” conditions assumed not adequate for fish passage (hereafter termed “Level 1 analysis”).  For example a low gradient culvert (associated with low water velocity) with high constriction ratio (culvert width approximates channel width) and no outfall would be rated “green” while a high gradient culvert (associated with high water velocity) with low constriction ratio (culvert width much less than stream width) and high outfall height would be rated “red”.  The Level 1 analysis was computed using a program in the MS Access database (see Appendix C for programming code).  The above criteria were not used in classifying fish passage in palustrine channels where the outlet pool water elevation was higher than the elevation of the culvert inlet (culvert fully backwatered).  Culverts in palustrine channels having these conditions were not considered to limit fish movement and were classified as “green”. 

Table 1.  Assessment criteria for Level 1 classification of fish passage.

	
	Structure category
	Green
Conditions assumed adequate to pass fish
	Grey
Conditions may not be adequate to pass fish, additional analysis required
	Red

Conditions assumed not adequate to pass fish, additional analysis required

	1
	Bottomless pipe arch or countersunk pipe arch, substrate 100% linear coverage and substrate depth greater than or equal to 20% of culvert rise.
	Installed at channel grade (+/- 1%), AND culvert span to bedwidth ratio of 0.75.
	Substrate not at channel grade (+/- 1%), OR culvert span to bedwidth ratio less than 0.75
	None

	2
	Circular CMPs with 2x6 corrugations (all spans), 100% substrate coverage and substrate depth greater than or equal to 20% of culvert rise.
	Grade less than 2.0%, AND no perch, AND culvert span to bedwidth ratio greater than 0.75
	Grade 2.0 to 4.0%, OR less than 4" perch, OR culvert span to bedwidth ratio of 0.5 to 0.75.
	Grade greater than 4.0%, OR greater than 4 inch perch, OR culvert span to bedwidth ratio less than 0.5.

	3
	Circular CMPs (>48" span), with 1x3 or smaller l corrugations 100% substrate coverage and substrate depth greater than or equal to 20% of culvert rise.
	Grade less than 1%, AND no perch, AND culvert span to bedwidth ratio greater than 0.75
	Grade 1.0 to 3.0%, OR perch less than 4 inches, OR culvert span to bedwidth ratio of 0.5 to 0.75.
	Culvert gradient greater than 3.0%, OR perch greater than 4 inches, OR culvert span to bedwidth ratio less than 0.5.

	4
	Pipe arches (1x3 corrugation and larger).  Substrate less than 100% linear coverage or substrate depth less than 20% of culvert rise.
	Grade less than 0.5%, AND no perch, AND culvert span to bedwidth ratio greater than 0.75.
	Grade between 0.5 to 2.0%, OR less than 4" perch, OR culvert span to bedwidth ratio of 0.5 to 0.75.
	Grade greater than 2.0%, OR greater than 4" perch, OR culvert span to bedwidth ratio less than 0.5.

	5
	Circular CMPs (>48" span with corrugations 1x3 and larger, substrate less than 100% coverage or invert depth less than 20% culvert rise.
	Grade less than 0.5%, AND no perch, AND culvert span to bedwidth ratio greater than 0.75.
	Grade between 0.5 to 2.0%, OR less than 4" perch, OR culvert span to bedwidth ratio of 0.5 to 0.75.
	Grade greater than 2.0%, OR greater than 4" perch, OR culvert span to bedwidth ratio less than 0.5.

	6
	Circular CMP 48 inch span and smaller,  regardless of substrate coverage.
	Culvert gradient less than 0.5%, AND no perch, AND culvert span to bedwidth ratio greater than 0.75
	Culvert gradient 0.5 to 1.0%, OR perch less than 4 inches, OR culvert span to bedwidth ratio of 0.5 to 0.75.
	Culvert gradient greater than 1.0%, OR perch greater than 4 inches, OR span to bedwidth ratio less than 0.5.

	7


	Concrete Box Culvert, all sizes, no substrate coverage (if full substrate coverage then treat as item 1 above)
	Assumed “GREY” pending outlet control determination
	Culvert gradient 1.0% or less, OR perch less than 4 inches, OR culvert span to bedwidth ratio of 0.5 to 0.75.
	Culvert gradient greater than 1.0%, OR perch greater than 4 inches, OR span to bedwidth ratio less than 0.5.

	8
	Baffled or multiple structure installations 
	
	All
	


Figure 1.  Analysis process for estimating fish passage through culverts.
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Level 2 – Hydraulic Analysis

The FishXing hydraulic analysis program was to evaluate passage for culverts rated as “gray” in the RGG analysis.  FishXing is an analysis tool that calculates velocities and depths throughout the culvert pipe for a specific flow, and compares these values to default or user-specified swimming abilities and depth requirements for the fish species of interest.  In the situation in which a stream crossing had multiple culverts present and the elevations of the bottom of each culvert inlet were not within 0.1 ft of each other, additional analysis was necessary using a detailed hydraulic program (HECRAS, etc.) to accurately apportion flow between each culvert pipe.  Data needed for apportioning flow was not collected in the present study.  For those multiple culvert crossings with approximately equal inlet and outlet conditions, each pipe was analyzed separately in FishXing as described below.

FishXing Inputs

Required inputs for FishXing analysis include: fisheries information such as fish species, life stage, and migration season; culvert information, which includes culvert type, height, width, length, slope, corrugation size, whether embedded, inlet type; tailwater inputs include outlet pool water surface, pool bottom elevations, and channel shape downstream of the culvert (allows estimation of tailwater elevations at different discharges); and hydrologic criteria including high and low passage flows.  

Fisheries inputs.-  Analyses were conducted for each culvert using juvenile, resident, and adult design fish.  Although juvenile passage is the primary factor in determining whether culverts meet passage requirements (SOA 2001), hydraulic assessments were conducted for resident and adult design fish to better describe the degree to which study culverts limit fish movement.  It is generally assumed that if passage is provided for juvenile, weaker swimming fish that passage would be assured for larger, stronger swimming fish.  However, this assumption does not account for the greater water depth required for adult passage.  This requires separate analyses for each design fish with minimum water depth inputs of 0.2 ft for a 55 mm juvenile, 0.3 for resident fish and 0.5 ft for adult fish.  These values were calculated based upon criteria described in the Memorandum of Agreement (MOA) between the ADF&G and ADOT&PF (SOA 2001), which requires that culvert water depths be a minimum of 2.5 times the height of the caudal fin of the design fish.  Caudal fin heights of each design fish were calculated based upon relative proportions of fish total length to caudal fin height from drawings in Scott and Crossman (1973). 

FishXing provides an option for the use of “velocity reduction factors” to account for reduced water velocities due to roughness along the edge and sides of the culvert and the observed behavior of juvenile fish swimming in the reduced velocity regions along the culvert corrugations.  However, very limited research has been conducted on this phenomenon and little specific guidance on appropriate values for each situation (i.e., combination of culvert corrugation type and occurrence of substrate) exist in the literature (Kahler and Quinn 1998).  FishXing analysis was conducted with (0.4 applied for 2in deep by 6in wide corrugations and 0.8 applied for 1in deep and 3 inch wide and smaller corrugations) and without velocity reduction factors (1.0 applied) to assess whether the use of these factors would influence passage results.  Results showed that in all cases application of velocity reduction factors did not alter whether FishXing identified a barrier for juvenile fish.  Reported results do not reflect the use of velocity reduction factors. 

FishXing has options for using “prolonged”, “burst”, or “both prolonged and burst” types of swim speeds, which are specific to the design fish.  The default swimming performance values in FishXing were used in the current analysis with the prolonged and burst speed option selected, allowing the design fish to switch between each type of swim speed depending on the water velocities encountered in the culvert.  This selection is most appropriate for situations where water velocities within the barrel of the culvert allow swimming speeds in the prolonged range while high velocities near the inlet and outlet require burst speeds for successful passage.  For the juvenile design fish, a 55 mm coho salmon, prolonged and burst swimming speeds are 1.0 ft/s and 4.0 ft/s respectively, while time to exhaustion for prolonged and burst swimming is 30 min. and 5 s.  For the adult design fish, a 600 mm coho salmon, prolonged and burst swimming speeds are 6.0 ft/s and 11.8 ft/s respectively, while time to exhaustion for prolonged and burst swimming is 30 min. and 5 s.  Prolonged and burst speed swimming performance values are based on equations in Hunter and Mayor (1986).

Culvert inputs.- Culvert inputs include: culvert shape and construction; whether culvert is installed at grade or sunken below the stream bed; culvert diameter or span and rise depending on whether the culvert is round or an open or closed bottom arch, respectively; culvert and stream bottom roughness values; culvert length; culvert inlet and outlet bottom elevation for calculating culvert slope; and an inlet head loss coefficient, which depends upon the type of inlet (projecting, mitered, headwall, etc.).

Tailwater options.- In the tailwater options sheet, information on tailwater condition at the culvert outlet was entered including: outlet channel slope taken from the outlet pool tailcrest downstream to the next slope break; outlet pool bottom elevation taken at the deepest point in the outlet pool; Manning’s roughness coefficient based on the size of substrate in the channel downstream of the outlet pool tailcrest; and a channel cross-sectional profile taken at the outlet pool tailcrest when possible or at a channel constriction.

Multiple Culvert Crossings

Although FishXing is not designed to analyze passage when there is more than one culvert present at a site, it is possible to analyze each culvert separately when certain conditions are met.  When the elevations of the lowermost points of the inlets of each culvert are within 0.1 ft, each culvert at a crossing was analyzed separately in FishXing.  Stream crossings were considered passable to fish when one or more of the culverts present allowed passage.  It was necessary to partition the stage-discharge relationship for each culvert because the FishXing program requires input information describing the downstream hydraulic control for calculating the effect of backwatering on culvert water velocities.  This was accomplished by calculating a stage discharge relationship using the Flowmaster(1 hydraulic analysis program from the channel cross section profile measured at the outlet pool tailcrest and dividing the discharge at each stage by one-half for crossings having two culverts.  This was then input into the Tailwater Options section under the User Defined Rating Curve Method.  Thus, for culverts of equal size and similar outlet conditions, the backwatering effect of the downstream hydraulic control was applied to each culvert.  Although there were stream crossings in the study area having three or four culvert pipes, none of these satisfied the above requirement that the lowermost elevations at their inlets be within 0.1 ft of each other and thus were not analyzed using FishXing.  

Hydrologic criteria.- The high passage flow was based on the Memorandum of Agreement between the DOT&PF and the DF&G standard for the design of culverts to be the Q2 -2 day duration flow, where Q2 refers to the mean annual flood discharge that occurs on average once every two years and the 2 day duration flow refers to the flow that occurs one day before and one day after the flood peak.  Because only peak flow estimates are generally available rather than duration of flood peaks, the Q2 -2 day duration flow was calculated as 40 percent of the Q2 discharge.  This was based upon examination of a limited amount of hydrological data for small watersheds in southeastern Alaska, which showed that within 24 hours before and after a flood with a two-year return period flows drop to within 40 percent of the flood flow (Flanders and Cariello 2000).  This relationship has not been verified for watersheds on the Kenai Peninsula.  High passage flows were estimated based upon regional regression models that estimate watershed hydrologic statistics (Q2, Q10, etc.) based upon the following parameters: physical characteristics of the catchment including watershed area, mean elevation, percent of basin in lakes and ponds; and climatic variables including mean annual precipitation and mean January minimum temperature (Jones and Fahl 1995).  Input values for physical characteristics of each catchment for regression equations were derived in ArcView using digital data acquired from the USGS.  These included 60 m resolution digital elevation models (DEM) and 1:63,000 scale hydrography for streams and lakes.  Watershed boundaries were derived by visual interpretation of elevation contour lines.  Polygons for each catchment were then intersected with the DEM and the lakes coverage to allow calculation of mean basin elevation and percent of basin in lakes and ponds.  Regression input values for climatic variables were estimated using paper maps included in Jones and Fahl (1995).  Average standard error of prediction for this method is 34% (+39% to –28%) for flood frequency area 1(coastal) and 41% (+39% to –28%) for flood frequency area 2 (non-coastal).   Estimates of Q2 based upon the regional regression method differed by +88% and –29% of Q2 calculated from gaging data that were available for two study sites (Appendix D; Q2 calculated from gaging data was provided by T. Brabets, USGS, Anchorage).  Point estimates for Q2, calculated using the above regional regression method, were multiplied by 0.4 to provide an estimate of the Q2 2-day duration flow.  In a few situations, where the high passage flow could not be estimated using regional regressions, Q2 was estimated based upon the discharge calculated to occur at bankfull flow at the outlet pool tailcrest cross section using Manning’s equation.  This method for estimating Q2 was only used when clear morphological indicators of bankfull channel were present (i.e. flat depositional area existed above ordinary high water mark).

FishXing Outputs

Hydraulic modeling using FishXing was conducted on culverts at each crossing for each of the three design fish and any barriers encountered at the high passage design flow are listed.  Potential types of barriers include: velocity –the fish has encountered a water velocity exceeding its swimming ability; exhausted at burst speed –the fish has swam at burst speed longer that its time to exhaustion; exhausted at burst speed, culvert too long –the fish has swam at prolonged speed longer that its time to exhaustion; depth –the water depth is less than the minimum required for the design fish for more than half of the length of the culvert; leap –the vertical distance between the surface of the outlet pool and the bottom of the culvert outlet is excessive; none –no barriers were encountered.​
RESULTS

Ninety-seven road-stream crossings were evaluated for fish passage, 71 percent occurred on anadromous streams and 29 percent were on resident streams (Appendix B, C).  All but six crossings were on roads and highways maintained by the State of Alaska, with four crossings in the Swanson River drainage of the Kenai National Wildlife Refuge and two crossings on the Chugach National Forest.  Six crossing structure categories were encountered during the surveys (see Table 1 for descriptions).  The most frequently encountered structure category were those with multiple culvert pipes and/or structures with baffles (34 of 97; structure category 8) (Figure 2, 3f) followed by circular corrugated metal pipes (CMP) greater than 48 inches in width and lacking continuous substrate (27 of 97, structure category 5)(Figure 3d).  There were 18 pipe arches lacking continuous substrate (structure category 4)(Figure 3c) and 14 circular CMPs 48 inches and smaller (structure category 6)(Figure 3e).  There were three open bottom arches (structure category 1)(Figure 3a) and two circular CMPs greater than 48 inches in diameter with 1 inch by 3 inch corrugations and having substrate depth greater than or equal to 20% of culvert rise (structure category 3)(Figure 3c).  There were no circular CMPs with 2x6 inch corrugations and substrate depth greater than or equal to 20% of culvert rise encountered in the study area (structure category 2) as well as no concrete box culverts (structure category 7).  

Figure 2.  Proportion of culverts of each structure category (see Table 1 for structure category definitions; note: structure categories 2 and 7 were not encountered in the study area).
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Figure 3.  Crossing structure types on the Kenai Peninsula.
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Figure 3a. Open bottom arch (structure 
Figure 3b. Embedded CMP (structure 
Figure 3c. Pipe arch without continuous category 1).
category 3).  
substrate (structure category 4).

[image: image16.wmf]Gray -

Insufficient 

data

12.4%

Green - 

Assumed 

adequate for 

juvenile fish 

passage

9.3%

Red - 

Assumed 

not 

adequate for 

juvenile fish 

passage

78.4%

[image: image17.wmf]Fish Habitat / Presence:

Date

Time

Sample method

   codes:     MT  VS  DN

Visit Number

Habitat

code

Site:

Site No.

Presence Verified:

Sampling Crew

initials

Chinook

codes:

Road Name

Coho

Stream Name

Sockeye

N

Watershed

Pink

US

CDS Milepost Number

Chum

DS

CDS Route

Rainbow

BT

Latitude

Dolly Varden

Longitude

Other Resident Fish

GPS Time

Hillslope Position

skew:

Skew°

left

right

Culvert:

Bearing of roadway

Crossing Structure Type

code

Bearing of culvert

Entrance Type

code

Bearing of in-channel

Substrate Type

code

Bearing of out-channel

Inlet Erosion

code

Outlet Erosion

code

Structure Failure Mechanism

code

Special Site Condition

code

Road Prism type

code

Stream:

Upstream Dom/Sub Substrate Type

code

Upstream Bank Composition

code

Downstream Dom/Sub Substrate Type

code

Downstream Bank Composition

code

Notes:

[image: image18.wmf]Gray -

Insufficient 

data

12.4%

Green - 

Assumed 

adequate for 

juvenile fish 

passage

9.3%

Red - 

Assumed 

not 

adequate for 

juvenile fish 

passage

78.4%


Figure 3d. Circular CMP (> 48 in span) 
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Level 1 Classification
Of the 97 culverts examined in the study area, all were classified into three categories based on criteria listed in Table 1: 1) green –conditions assumed adequate to allow fish passage, 2) gray -require further analysis to assign fish passage status, and 3) red –conditions assumed inadequate for fish passage (Figure 4, 5).  Culverts classified as red were most common making up about one-half of classified culverts, while gray culverts constituted 43.3%, and green culverts made up 9.3 % of classified culverts (Figure 5).  Within the gray category, multiple or baffled culverts occurred most frequently (25 of 39), while the majority of remaining gray culvert were either pipe arches without continuous substrate (6 of 39) or circular CMPs greater than 48 inches in diameter (7 of 39).  Of those culverts classified as red, most were either circular CMPs greater than 48 inches in diameter and lacking continuous substrate (18 of 49), or pipe arches lacking continuous substrate (11 of 49).  The remainder of red culverts was CMPs 48 inches or less in diameter (11 of 49).  Of the nine culverts classified as green, two were bottomless pipe arches, two were CMPs 48 inches or less in diameter regardless of substrate coverage, one was a CMP greater than 48 inches with continuous substrate, two were CMPs greater than 48 inches and lacking continuous substrate, and two were multiple structure installations.  The highest frequency of culverts with no passage limitations occurred at culverts with continuous substrate (67% structure category 1, and 50% structure category 3), while the highest frequency at culvert categories lacking continuous substrate was 14% (Figure 5).

Excessive culvert gradient (63%) and outfall height (56%) were the most common reasons for red designation (Figure 6, 7).  Excessive stream constriction occurred at 23 % of crossings while multiple factors occurred at one-third of crossings (Figure 6, 7).   

Figure 4.  Map of barrier status of culverts on the Kenai Peninsula, Alaska.
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Figure 5.  Frequency of culverts (number above each bar) of each structure category classified into red, gray, and green categories based on Level 1 analysis (see Table 1 for structure category definitions; note: structure categories 2 and 7 were not encountered in the study area).
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Figure 6.  Frequency of factors assumed to limit upstream passage for juvenile fish at culverts based upon Level 1 analysis. 
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Figure 7.  Box plots of Level 1 barrier status criteria.  Colored bars indicate 

median for each variable (left scale); 1st quartile, 3rd quartile, and high-low

values are indicated by upper line, lower line, and dark line on box (right scale).
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Level 2 Classification

Of the 39 stream crossings classified as requiring further analysis to assign passage status (gray culverts), 26 were analyzed using the FishXing program.  These included 12 of 14 gray culverts in structure categories “1”, “4”, and “5”, and 14 of the 25 gray culverts in structure category “8” (multiple culvert structures)(Figure 8; Appendix B2).  Fish passage status was not determined at 12 stream crossings, which included: 1) single culvert structures where insufficient data was collected (three crossings), 2) multiple culvert structures with complex inlet conditions (six crossings), and 3) culverts with velocity reduction baffles (four crossings).

Figure 8.  Frequency of culverts (number above each bar) of each structure category classified into red, gray, and green categories based on Level 1 and Level 2 analysis (see Table 1 for structure category definitions; note: structure categories 2 and 7 were not encountered in the study area).
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All stream crossings that were analyzed using FishXing were estimated to be barriers to juvenile fish passage at the design flow.  This included strict velocity barriers (18 of 25) where outlet velocities exceeded the swimming abilities of the design fish, culverts where velocities were such that the design fish was exhausted at burst speed before it could swim the length of the culvert (7 of 25), and culverts where the leap distance was excessive (Figure 9).  FishXing results indicated that 11 of 25 crossings limit adult passage, while 25 of 25 crossings limit resident fish passage.  Limitations to adult fish passage include excessive velocities that would lead to exhaustion at burst speed swimming (8 of 11), and crossings that do not meet water depth requirements (3 of 11).  Limitations to resident fish passage were similar to those for juvenile fish (Figure 9).

Figure 9.  Frequency of factors limiting upstream passage for juvenile, adult, and resident design fish based upon analysis in FishXing program; “n” equals the number of stream crossings where passage limitations were identified.
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When combined with the culverts classified with Level 1 criteria, nine culverts (9.3%) were adequate for juvenile fish passage, 12 (12.4%) had insufficient data for analysis, and 76 (78.4%) were not adequate for fish passage (Figure 10).  Seventy percent of crossings limiting fish passage occurred on streams supporting anadromous fish while 30% were on resident fish streams (Figure 10).  Considering only those culverts where classification was possible with existing data, 11% were assumed adequate for fish passage while 89% were assumed not adequate for juvenile fish passage.

Since the time that field data were collected, eight culverts have been replaced.  Three of the eight were replaced due to fish passage concerns while the remaining five culverts were replaced following two extreme flood events (recurrence interval in excess of 100 years), which occurred in the fall of 2002.  Of the eight culverts that were replaced, four occurred on anadromous streams and four occurred on resident fish streams.  Seven of the eight culverts were classified in this study as barriers to fish passage, while one had insufficient data to assess barrier status.

Figure 10.  Classification of juvenile fish passage at culverts on the Kenai Peninsula, Alaska.
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DISCUSSION

A high proportion of crossings were found to limit movement and migration of fish populations on the Kenai Peninsula, which is consistent with results of assessments elsewhere in Alaska and the Pacific Northwest (Flanders and Carriello 2000, USDA 2001, GAO 2001).  For example, extensive assessments of fish passage at culverts on the Tongass National Forest have shown that of the 1,537 crossing evaluated for fish passage, 72% were barriers to fish passage while 12% were not barriers (USDA 2001).  The remaining 16 percent were not classified although recent hydraulic analyses showed that most of the unclassified culverts were barriers to fish passage (personal communication on March 21, 2003 with John McDonnell, Tongass National Forest), which brings the frequency of barrier culverts on the Tongass N.F. to approximately 80% ―similar to the 78% documented in the present study.  This high frequency of barriers likely has significant consequences for the productivity and distribution of fish populations on the Kenai Peninsula.

The critical importance of unimpeded access of adult salmon to upstream spawning areas is well known; delays of more than 3-7 days are thought to jeopardize the likelihood of successful spawning (Dane 1978).  Similarly, upstream movements and seasonal migrations of juvenile salmon and resident stream salmonids are equally critical to their survival (Kahler and Quinn 1998; Bramblett et al. 2002).  Coho salmon fry disperse following emergence from spawning beds, make summer movements in response to variation in temperature, food availability, and requirements for refuge from predators and extreme flows, and make extensive upstream migrations in fall and winter into tributary and off-channel habitats; distances may be up to tens of kilometers (Kahler and Quinn 1998).  Bramblett et al. (2002) similarly found that juvenile coho salmon made movements in fall from main-stem habitats to tributaries during high water events and then back in Southeastern Alaska and stressed the importance of linkages between these seasonal habitats for production.

Level 1 analyses showed that the majority of stream crossings on the Kenai Peninsula were barriers to juvenile fish, having excessively steep culverts that were often much narrower that the stream channel.  Undersized culverts reduce stream velocity upstream of the inlet causing bedload to deposit and reduced channel depth leading to stream bank erosion and channel widening upstream of the inlet.  This situation was prevalent at many crossings in the study area with increased headwater depths leading to high water velocities in the culvert, and erosion at the outlet.  Localized channel incision (lowering of the channel bed) at the culvert outlet resulted in a high occurrence of perched outlets.  FishXing analysis showed that in many cases culverts designated as “gray” in Level 1 analysis had water velocities exceeding the swimming ability of juvenile fish over all stream flows, not just at high flows.

Limitations of the Study

I employed a two-stage analysis procedure similar to the system in use on the Tongass National Forest in Southeastern Alaska.  In the first stage, Level 1, 60% of culverts were assigned as to whether they allowed passage of juvenile fish (red or green categories), while the remaining 40% of stream crossings required further analysis (gray category).  Of those requiring further analysis, about 30% (12 of 97) did not have sufficient data to classify barrier status using the FishXing program.  Four of the 12 unclassified culverts had baffles and or weirs that had been installed to improve fish passage.  Because the baffles were not completely embedded, culvert hydraulics were complex, possibly unsolvable.  Since these situations require field study to determine their passage category, they were initially put in the “gray” category.  Future protocols will include methods for the assessment of culverts with complex inlet and outlet conditions where insufficient data were collected in the present study; recommendations for revised assessment methods are listed below. 

Research Needs

Because actual fish passage is difficult to measure, this study relied on a combination of physical indicators assumed to predict whether culverts provide fish passage as well as a hydraulic model that compares estimates of water velocities occurring at different stream flows to swimming capabilities of fish.  The Level 1 classification matrix relies on professional opinion regarding the ranges of culvert gradient, stream constriction, and outfall height conditions at a crossing that will permit fish passage.  These assumptions are based upon the best available knowledge, and are designed to be adjusted as additional information on the movement of the analysis species, and direct observational information on movement through a range of crossing types becomes available.  The hydraulic model relies on assumptions regarding factors related to fish passage, which include fish swimming abilities and migration needs, watershed hydrology, and culvert hydraulics.  Each of these assumptions needs to be validated and refined to improve our ability to assess fish passage at existing culverts and design new and replacement culverts that will provide for fish passage needs.  

Fish Swimming Abilities and Migration Needs. 

Default values for fish swim speeds were used in this study, however, these values were based upon studies conducted in other regions and may not be appropriate for southcentral Alaska.    Additional information is also needed on the migration timing of juvenile fish to determine whether the Q2-2 day design flow accurately characterizes movement needs.  This design flow standard requires that culverts allow efficient passage of the design fish at all flows up to the design flow.  There is also little information on movements of juvenile salmonids in high gradient streams.  Kahler and Quinn (1998) reviewed the literature on juvenile salmonid movement and found no studies of fish movement in streams exceeding 10 percent, of the studies they reviewed, there was evidence that upstream movement occurred in streams with slopes as high as 9.6 percent (Osborne 1981).  Studies are needed to investigate to what extent fish movement occurs in different types of stream channels and how culverts actually affect fish movement over a range of different situations.  Movement studies are needed to examine the effects of culverts on juvenile and adult anadromous and resident fish.  Studies such as this would help to validate and refine passage assessment criteria that are currently being used.

Watershed Hydrology.  There are several different methods employed to derive estimates of watershed hydrology, which include in order of decreasing accuracy: 1) streamflow gaging data, 2) correlation to a similar watershed with gage data, 3) local regression model, 4) simulation model (i.e. HSPF), and 5) regional regression model.  The method used to estimate watershed hydrology in this study was a regional regression model (Jones and Fahl 1995).  Disadvantages of this approach include the high data requirements and complexity of deriving the input data, and the relatively high error rates (± 40%).  Although this method is currently being revised and will have less extensive input requirements (Wiley and Curran 2003), the accuracy of the new method is similar to the earlier method.  The revised regional regression models will provide estimates of flow exceedance, which will need to be assessed to determine the exceedance values that best characterize fish migration needs at low and high passage flows.  Other issues regarding fish passage design flow need to be addressed.  For example, questions regarding watershed hydrology that need further testing include: 1) is the Q2 2-day flow the appropriate statistic to best characterize juvenile fish passage requirements?, and 2) is the Q2 2-day flow accurately approximated by 40% of the Q2 flow in southcentral Alaska?, and 3) should exceedance flow estimates replace high passage flows based upon estimates of Q2.

FishXing Limitations.  FishXing models a limited set of culvert shapes and did not always have default settings for culverts found in the study area (i.e. pipe arches less than 60 inches wide).  FishXing also did not model crossing with multiple pipes or aprons, or culverts with internal grade breaks.  It also assumes that embedded or open bottom culverts have flat homogeneous beds and thus may not adequately model culverts with continuous substrate (none of these types of crossing structures were analyzed with FishXing in the present study).  
Passage Restoration Prioritization.  Given the high number of stream crossing structures identified as not providing efficient passage in this and other assessment throughout southcentral Alaska, and the limited resources for restoration, there is a need for a methodology for prioritizing restoration efforts.  The Tongass National Forest is currently developing a prioritization method for replacing barrier culverts, which is based on weighing potential productivity gains from improving passage at a crossing.  Similar methods may be appropriate for prioritizing passage restoration at culverts in southcentral Alaska.
Restoration Recommendations

There are several recommendations for improving fish passage that follow from the results of this study.  Current design standards for new and replacement culverts on State roads specify the use of a stream simulation design when possible.  This design allows the development of a natural stream within the crossing structure, and attempts to simulate the adjacent natural channel with a “dynamically stable” stream bed within the structure.  The lowest rates of barriers in the present study were at culverts having an open bottom or those that were embedded below the stream grade line, while barriers rates were highest at culverts without continuous substrate.  Although there were few culverts in the study area with a natural substrate throughout (5 of 97), the low frequency of passage barriers in these types of culvert relative to other culvert types suggests that increased use of stream simulation designs would benefit fish passage.  It should be indicated however that the open bottom culverts and other structure types with full substrate cover are relatively new installations compared to most other structure types that did not meet passage criteria and should be assessed in the future to ensure that they continue to provide for fish passage.

The technology regarding stream simulation designs has increased greatly in recent years and managers are finding these designs reduce uncertainties associated with more complex designs that rely on hydraulic analyses to assess conditions within the culvert (WDFW 2003).  By designing culverts maintain natural stream conditions within the culvert (average cross-section, width, gradient, and substrate), the crossing structure becomes essentially invisible to fish relative to the adjacent stream channel.  Further, culverts usually fail because reduced capacity resulting from debris or bedload accumulation upstream of the culvert inlet; installing culverts that equal or exceed the active channel width will allow the passage of debris and reduce the occurrence of crossing failures.  By installing culverts that span the active stream channel, aggradation at the culvert inlet can be reduced and reducing the occurrence of inlet and outlet drops as indicated above.  Undersized culverts reduce stream velocity causing bedload to deposit above the inlet, reduced channel depth lead to stream bank erosion and channel widening.  This situation was prevalent at many crossings in the study area with increased headwater depths leading to high water velocities in the culvert, and erosion at the outlet.  Localized channel incision at the culvert outlet resulted in a high occurrence of perched outlets.

Many of the surveyed culverts lacked a confined channel downstream of the culvert outlet that would function as a hydraulic control to provide backwater pressure to reduce water velocities in the culvert.  This was often a result of high flow events causing channel degradation and widening at the culvert outlet.  In some cases restoration of fish passage could be achieved by raising the level of the outlet pool tailcrest to provide backwatering in the culvert, which would reduce water velocities to acceptable ranges.  This does not account for the underlying cause of outlet channel degradation and accompanying perched outlets, which is undersized culverts.  Other techniques that have been used successfully to reduce water velocities within the culvert involve the use of baffles or stream bed retention sills.  Recent designs for roughened channels involve a combination of bed retention sills that serve to retain a streambed within the culvert, and large boulders, which are embedded in the channel bed and provide resting places for upstream migrant fish (WDFW 2003).  

Recommendations for Future Passage Assessments
In this study an equal amount of effort was applied to data collection at each site regardless of whether a site was likely to be a barrier to fish passage (very steep gradient, outfall in excess of 4 inches, etc.) or not likely to be a barrier to fish passage (low gradient, no outfall).  The purpose of the Level 1 analysis was to classify fish passage at culverts using physical indicators that are thought to indicate whether passage is likely.  To the degree that fish passage can be accurately inferred using this reduced set of field measurements, time and resources can be directed toward repair or replacement of passage barriers.  Based on the high number of culverts identified in the Level 1 analysis as requiring further analysis, which upon analysis in FishXing were identified as barriers to passage, it is likely that Level 1 criteria were not restrictive enough.  

It is proposed that future surveys employ a two-tiered approach, where initial data collected at each survey site is used to determine the detail of analysis required at the site.  In this analysis framework, culverts are classified as either green, gray, or red based on Level 1 criteria (Table 1); those culverts classified as gray (requiring further analysis) receive further survey effort to collect data for a Level 2 analysis using the FishXing program.  By partitioning sites depending on the complexity of the analysis required, field data collection time would be reduced while still providing the level of analysis needed for accurately assessing fish passage.  The next version of FishXing (v3) will be capable of analyzing crossings having multiple culverts by apportioning stream flow at the culvert inlet, and defining backwatering conditions for each culvert of a multiple culvert installation.  

Hydrology estimates based upon regional regression analyses that are typically used for calculating passage flows have high standard errors associated with them.  Comparisons of Q2 values from regional regressions used in this study to Q2 calculated from gaging data suggested that error rates may be even higher than indicated in Jones and Fahl (1995).  A reference cross-section should be surveyed in future assessments to determine whether regional regression hydrology estimates are reasonable.  This would provide an independent estimate of bankfull flow based upon cross-section dimensions, hydraulic slope, and channel roughness.  In cases where bankfull flow differs substantially from the regional regression estimate of Q2, the estimate from the reference cross-section would be used to calculate high passage flow for hydraulic analyses.  
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APPENDICES

APPENDIX A. CULVERT INVENTORY AND PASSAGE ASSESSMENT DATA FORMS

Figure A-1.  Culvert data form, page 1.
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Figure A-1. Continued, culvert data form, page 2.
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Figure A-1. Continued, culvert data form, page 3.
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Figure A-1. Continued, culvert data form, page 4.
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APPENDIX B. SURVEY LOCATIONS

Table B-1.  Locations of surveyed crossings.

	Crossing ID
	Stream
	Road
	Latitude
	Longitude

	1
	Slikok Ck
	College Loop Rd
	60.47698
	151.13712

	2
	Bear Ck
	Funny River Rd
	60.47054
	150.88326

	3
	Slikok Ck
	Arc Loop Road
	60.43401
	151.11990

	4
	Slikok Ck
	Sterling Hwy
	60.43719
	151.12163

	5
	Coal Ck
	Sterling Hwy
	60.35139
	151.21492

	6
	Slikok Ck
	Kalifornski Beach Rd
	60.47384
	151.13797

	7
	Beaver Ck
	Kenai Spur Hwy
	60.56384
	151.11798

	8
	Trib of Kenai R
	Kenai Spur Hwy
	60.53803
	151.08194

	9
	Trib of Kenai R
	Kenai Spur Hwy
	60.53798
	151.08344

	10
	Trib of Kenai R
	Kenai Spur Hwy
	60.55809
	151.26390

	11
	Trib of Kenai R
	Kenai Spur Rd
	60.56023
	151.27110

	12
	Bishop Ck
	North Kenai Hwy
	60.77564
	151.09644

	13
	Trib of Kenai R
	Kenai Spur Hwy
	60.56786
	151.14452

	14
	Crooked Ck
	Sterling Hwy
	60.30263
	151.26906

	15
	Coal Ck
	Kalifornski Beach Rd
	60.35575
	151.26262

	16
	Falls Ck
	Sterling Hwy
	60.19117
	151.42743

	17
	Corea
	Sterling Hwy
	60.17229
	151.44377

	18
	Happy Ck
	Sterling Hwy
	59.93753
	151.73537

	19
	Stariski Ck
	Sterling Hwy
	59.85205
	151.78839

	20
	North Fork Anchor River
	Nikolaevsk Rd
	59.80106
	151.63435

	21
	Trib of Anchor R
	North Fork Road
	59.76699
	151.62451

	22
	Trib of Anchor R
	North Fork Anchor Road
	59.71287
	151.67807

	23
	North Fork Anchor River
	Sterling Hwy
	59.77435
	151.82896

	24
	Trib of Anchor R
	Sterling Hwy
	59.75725
	151.78055

	25
	Trib of Anchor R
	Sterling Hwy
	59.71447
	151.70049

	26
	Diamond Ck
	Sterling Hwy
	59.66976
	151.66776

	Table B-1. Continued.

	Crossing ID
	Stream
	Road
	Latitude
	Longitude

	27
	Palmer Ck 
	East End Road
	59.66447
	151.46747

	28
	Fritz Ck
	East End Road
	59.70917
	151.34305

	29
	McNeil Ck
	East End Road
	59.74525
	151.25420

	30
	Beaver Ck
	Hutler Road/Beaver Ck Rd
	59.73888
	151.30783

	31
	unnamed
	Nikolaevsk Rd
	59.81906
	151.60452

	32
	unnamed
	North Fork Rd
	59.80160
	151.66293

	33
	Silver Salmon
	Oilwell Rd
	60.01126
	151.52312

	34
	unnamed
	Sterling Hwy
	60.23410
	151.38377

	35
	Trib of Kenai R
	SBS Road
	60.51722
	151.20167

	36
	unnamed
	Sterling Hwy
	60.51818
	151.20370

	37
	Soldotna Ck
	E Redoubt St
	60.48833
	151.04462

	38
	Soldotna Ck
	Sterling Hwy
	60.49855
	151.01984

	40
	East Fork Moose River
	Sterling Hwy
	60.53130
	150.45998

	41
	Jean Ck
	Skilak Lake Rd
	60.48404
	150.11455

	42
	Jean Ck
	Skilak Lake Rd
	60.48420
	150.11443

	43
	Hidden Ck
	Skilak Lake Rd
	60.46000
	150.19900

	44
	Shackleford Ck
	Snug Harbor Rd
	60.48846
	149.78354

	45
	Trib of Dave’s Ck
	Sterling Hwy
	60.52479
	149.64395

	46
	Bean Ck
	Ptarmigan Place
	60.49371
	149.84178

	47
	Bean Ck
	Bean Ck
	60.49362
	149.84262

	48
	Trib of Dave’s Ck
	Sterling Hwy
	60.52470
	149.64211

	49
	Trib of Dave’s Ck
	Sterling Hwy
	60.52477
	149.64110

	50
	Moose Ck
	Sterling Hwy
	60.50546
	149.43753

	51
	Moose Ck
	Sterling Hwy
	60.50220
	149.42070

	52
	Trib of Kenai R
	Sterling Hwy
	60.31101
	149.35806

	53
	Spring Ck
	Nash Road
	60.09019
	149.35013

	54
	Grouse Ck
	Sterling Hwy
	60.20491
	149.36989

	55
	Grouse Ck
	Sterling Hwy
	60.24256
	149.36267


	Table B-1. Continued.

	Crossing ID
	Stream
	Road
	Latitude
	Longitude

	56
	Trib of Resurrection Bay
	Sterling Hwy
	60.16648
	149.40208

	57
	Slate Ck
	Sterling Hwy
	60.61070
	149.53314

	58
	Colorado Ck
	Sterling Hwy
	60.64384
	149.49545

	60
	Ohmer Ck
	Upper Skilak Lk CG
	60.44244
	150.31564

	61
	Ohmer Ck
	Upper Skilak CG Rd
	60.44025
	150.31798

	62
	Ohmer Ck
	Upper Skilak CG Rd
	60.45619
	150.30798

	63
	Sucker Ck
	Swan Lake Rd
	60.72544
	150.67616

	64
	Swanson R
	Swan Lake
	60.73205
	150.73932

	65
	Crooked Ck
	Fish Hatchery
	60.29750
	151.27143

	66
	Dave’s Ck
	Sterling Hwy
	60.52557
	149.60808

	67
	Moose Ck
	Sterling Hwy
	60.51417
	149.46826

	68
	Trib of Salmon Ck
	Salmon Ck Rd
	60.14431
	149.41231

	69
	Trib of Resurrection Bay
	Nash Rd
	60.12309
	149.36758

	70
	Bear Ck
	Bear Lake
	60.18333
	149.36758

	71
	Summit Ck
	Seward Hwy
	60.60002
	149.53886

	72
	John's Ck
	Seward Hwy
	60.55920
	149.57940

	73
	Fresno Ck
	Seward Hwy
	60.67084
	149.47667

	74
	Quartz Ck
	Seward Hwy
	60.59526
	149.54541

	75
	Bear Ck
	Hope Hwy FH14
	60.91930
	149.61951

	76
	Beaver Dam Ck
	Hope Hwy FH14
	60.80197
	149.43570

	77
	Alder Ck
	Hope Hwy FH 14
	60.81795
	149.42970

	78
	Silvertip Ck
	Seward Hwy.
	60.74067
	149.35733

	79
	Trib of Kenai R
	Bridge Access Rd
	60.53587
	151.20906

	80
	Trib of Kenai R
	Bridge Access
	60.54485
	151.20959

	81
	Mink Ck
	Spur of Swanson R Rd
	60.70463
	150.86696

	82
	Mink Ck
	Spur of Swanson R Rd
	60.70634
	150.85968

	Crossing ID
	Stream
	Road
	Latitude
	Longitude

	83
	Breeze Lk Ck
	Spur of Swanson R Rd
	60.70467
	150.82326

	84
	Breeze Lk Ck
	Spur of Swanson R Rd
	60.70372
	150.83717

	85
	Trib of Kenai R
	Stephens Rd
	60.50789
	150.85414

	86
	Trib of Kenai R
	Scout Lake Rd
	60.51367
	150.85739

	87
	Trib of Kenai R
	Scout Lake Loop Rd
	60.51871
	150.79225

	88
	Trib of Sixmile Ck
	Seward Hwy
	60.74995
	149.37349

	89
	Trib of Sixmile Ck
	Seward Hwy
	60.74387
	149.36197

	90
	Trib of Sixmile Ck
	Seward Hwy
	60.74547
	149.36374

	91
	Trib of Granite Ck
	Seward Hwy
	60.72834
	149.27774

	92
	Pete's Ck
	Seward Hwy
	60.73248
	149.26765

	93
	Spokane Ck
	Seward Hwy
	60.74207
	149.25774

	94
	Bertha Ck
	Seward Hwy
	60.75146
	149.24898

	95
	Lyon Ck
	Seward Hwy
	60.77942
	149.21901

	96
	Trib of Granite Ck
	Seward Hwy
	60.73149
	149.33328

	97
	Trib of Granite Ck
	Seward Hwy
	60.79028
	149.20749

	98
	Trib of Ingrim Ck
	Seward Hwy
	60.82419
	149.13025

	99
	Jerome Lake
	Jerome Lk USFS Rd
	60.55163
	149.58630


APPENDIX C.  FISH PASSAGE CLASSIFICATION

Table C-1.  Level 1 fish passage classification of culverts on the Kenai Peninsula, Alaska.

	Crossing ID Number
	Struct-ure Type1
	Anadromous (A) or Resident (R) Stream2
	Classif-ication3
	Culvert Gradient (%)
	Channel Constrict-ion Ratio4
	Outfall Height5 (ft)
	Reason for Red Designat-ion6

	1
	5
	A
	red
	2.44
	0.40
	-0.13
	G, C

	28
	6
	A
	red
	N/A
	0.51
	0.83
	O

	38
	4
	A
	gray
	-0.23
	0.74
	-0.83
	

	4
	4
	A
	red
	0.46
	0.59
	2.02
	O

	5
	4
	A
	red
	1.60
	0.53
	3.18
	O

	6
	1
	A
	gray12
	1.95
	0.64
	-1.64
	

	7
	5
	A
	gray
	1.36
	0.58
	-0.36
	

	8
	4
	A
	gray
	-0.63
	0.57
	N/A
	

	9
	6
	A
	red
	4.26
	N/A
	-0.38
	G

	10
	6
	A
	red
	0.11
	0.46
	1.29
	C, O

	11
	6
	A
	red
	1.56
	0.48
	0.98
	C, O

	12
	4
	A
	gray
	0.32
	0.60
	-0.54
	

	13
	8
	A
	green9
	
	
	
	

	14
	8
	A
	gray
	
	
	
	

	15
	4
	A
	red
	1.38
	0.86
	1.64
	O

	16
	4
	R
	red
	1.04
	1.33
	0.53
	O

	17
	5
	R
	red
	2.45
	1.03
	-0.23
	G

	18
	4
	R
	gray
	0.74
	0.73
	0.23
	

	198
	8
	A
	gray
	
	
	
	

	208
	8
	A
	gray
	
	
	
	

	21
	8
	R
	gray
	
	
	
	

	22
	6
	A
	red
	2.55
	0.51
	0.04
	G

	23
	8
	A
	gray12
	
	
	
	

	24
	4
	A
	red
	3.80
	0.60
	0.41
	G, O

	25
	5
	A
	red
	0.02
	0.49
	0.82
	C, O

	26
	4
	R
	red
	3.40
	0.75
	1.14
	G, O

	27A8
	8
	R
	red10
	4.12
	N/A
	0.94
	G, O


	Table C-1. Continued.

	

	Crossing ID Number
	Struct-ure Type1
	Anadromous (A) or Resident (R) Stream2
	Classif-ication3
	Culvert Gradient (%)
	Channel Constrict-ion Ratio4
	Outfall Height5 (ft)
	Reason for Red Designat-ion6

	27B8
	8
	R
	red10
	2.59
	N/A
	2.19
	G, O

	288
	1
	R
	gray
	1.95
	0.53
	-0.63
	

	29
	5
	R
	red
	8.89
	0.68
	3.73
	G, O

	308
	5
	A
	gray
	0.39
	0.65
	0.13
	

	31A
	8
	R
	red10
	7.34
	N/A
	-0.04
	G

	31B
	8
	R
	red10
	5.18
	N/A
	1.15
	G, O

	32
	6
	R
	red
	1.58
	0.48
	0.96
	G, C, O

	33
	5
	A
	red
	1.69
	0.42
	-0.12
	C

	34
	5
	R
	red
	2.62
	1.01
	-0.63
	G

	35
	6
	A
	green9
	0.15
	N/A
	-0.47
	

	36
	6
	A
	red
	2.01
	N/A
	-0.40
	G

	37
	8
	A
	gray
	
	
	
	

	38
	87
	A
	gray12
	
	
	
	

	40
	4
	A
	red
	0.61
	0.63
	0.78
	O

	41
	5
	A
	gray
	-0.42
	N/A
	N/A
	

	42
	5
	A
	red
	2.90
	N/A
	N/A
	G

	43
	5
	A
	red
	-2.38
	0.31
	0.67
	G, C, O

	44A
	8
	R
	red10
	1.97
	N/A
	0.66
	O

	44B
	8
	R
	red10
	3.27
	N/A
	0.54
	G, O

	45
	8
	A
	gray12
	
	
	
	

	46
	5
	A
	red
	3.50
	0.77
	N/A
	G

	47
	3
	A
	green
	0.54
	1.06
	N/A
	

	48
	5
	A
	gray
	0.83
	0.93
	-0.98
	

	49
	6
	R
	green
	0.35
	0.97
	-0.77
	

	50
	8
	A
	gray
	
	
	
	

	51
	8
	A
	gray
	
	
	
	

	52
	8
	A
	gray
	
	
	
	

	53
	5
	A
	red
	2.94
	0.47
	-0.02
	G, C

	54
	8
	A
	gray12
	
	
	
	

	Table C-1. Continued.

	Crossing ID Number
	Struct-ure Type1
	Anadromous (A) or Resident (R) Stream2
	Classif-ication3
	Culvert Gradient (%)
	Channel Constrict-ion Ratio4
	Outfall Height5 (ft)
	Reason for Red Designat-ion6

	55
	5
	A
	green
	-0.24
	1.26
	-0.83
	

	56
	8
	A
	gray
	
	
	
	

	57A
	8
	R
	green
	1.48
	N/A
	0.00
	

	57B
	8
	R
	green
	1.00
	N/A
	0.00
	

	58
	8
	R
	gray12
	
	
	
	

	60
	5
	R
	red
	5.46
	0.97
	N/A
	G

	61
	1
	A
	green
	0.90
	1.32
	0.00
	

	62
	6
	A
	red
	2.04
	0.44
	-0.06
	G, C

	63A
	8
	A
	red10
	1.875
	
	3.10
	G, O

	64
	6
	R
	red
	2.04
	N/A
	0.29
	G

	65
	8
	A
	gray12
	
	
	
	

	66
	4
	A
	red
	0.69
	0.64
	0.50
	O

	678
	6
	R
	red
	1.98
	N/A
	-0.08
	G

	68
	8
	A
	gray12
	
	
	
	

	69
	8
	A
	gray
	
	
	
	

	70
	8
	A
	gray
	
	
	
	

	71
	8
	R
	gray
	
	
	
	

	72
	4
	R
	red
	6.47
	0.52
	1.04
	G, O

	73
	4
	R
	red
	4.38
	0.60
	1.71
	G, O

	74
	8
	A
	gray
	
	
	
	

	75
	4
	A
	red
	3.28
	0.82
	0.58
	G, O

	76A
	8
	R
	red10
	1.63
	
	1.08
	O

	76B
	8
	R
	red10
	5.18
	
	.52
	G, O

	77
	1
	R
	green
	5.33
	0.88
	-0.35
	

	78
	87
	A
	gray12
	
	
	
	

	79
	5
	A
	red
	0.74
	1.27
	0.60
	O

	80
	5
	A
	green9
	-0.95
	0.92
	0.08
	

	81
	6
	A
	red
	0.97
	0.47
	0.67
	C, O

	82
	5
	A
	gray
	1.89
	0.86
	-0.68
	


	Table C-1. Continued.

	Crossing ID Number
	Struct-ure Type1
	Anadromous (A) or Resident (R) Stream2
	Classif-ication3
	Culvert Gradient (%)
	Channel Constrict-ion Ratio4
	Outfall Height5 (ft)
	Reason for Red Designat-ion6

	83
	5
	A
	gray12
	0.60
	0.88
	0.00
	

	84
	6
	A
	red
	2.14
	0.76
	N/A
	G

	85
	5
	A
	red
	4.75
	0.96
	0.46
	G, O

	86
	8
	A
	gray
	
	
	
	

	87
	5
	A
	red
	2.03
	N/A
	N/A
	G

	88
	3
	R
	red
	4.08
	0.65
	-0.98
	G

	89
	5
	R
	gray
	0.76
	1.14
	-0.77
	

	90
	5
	R
	red
	0.42
	1.13
	0.34
	O

	91
	5
	A
	red
	0.72
	1.18
	0.35
	O

	92
	87
	R
	gray12
	
	
	
	

	93
	87
	A
	gray12
	
	
	
	

	94A
	8
	A
	red10
	3.60
	
	
	G

	94B
	8
	A
	red10
	6.11
	
	
	G

	95
	8
	A
	red11
	
	
	
	

	96
	5
	A
	gray
	0.60
	0.87
	0.21
	

	97
	5
	A
	red
	1.33
	0.32
	-0.02
	C

	98
	5
	R
	red
	3.59
	0.41
	1.00
	G, C, O

	99
	5
	R
	gray
	0.91
	1.37
	-0.40
	


1 Refer to Table 1 for a description of structure types. 

2 Stream categories based upon minnow trapping at time of survey, existing data accessed from the ADF&G Anadromous Waters Catalog, and in cases where fish occurrence was undetermined, designation was based upon downstream access and habitat quality.

3 Classes are: ‘green’ –conditions assumed adequate for juvenile passage, ‘gray’ –requires further analysis, ‘red’ –conditions assumed not adequate for juvenile passage.

4 Calculated as the ratio of the width of the culvert to the upstream channel width.

5 Calculated as the vertical distance between the lowest point at the culvert outlet and the lowest point on the downstream hydraulic control. Note: positive values indicate outfall height, while values ≤ 0.0 indicate no outfall.

6 G = culvert gradient, C = channel constriction, O = outfall height

7 Culvert fitted with baffles.
8 Culvert replaced since the time of survey.

9 Classified as green because palustrine channel at outlet causes culvert to be fully backwatered.

10 Crossings with multiple culverts classified as red had unconfined outlet channels that did not backwater the culvert and exceeded Level 1 culvert gradient or outfall height criteria.

11 Classified as red due to aggradation and debris obstruction 

12 Insufficient data for further analysis.

Table C-2.  Level 2 (FishXing) fish passage assessment of culverts on the Kenai Peninsula, Alaska.

	Crossing ID Number1
	Structure Category2
	Class3
	Anadromous (A) or Resident (R) Stream4
	High Passage Flow (cfs; Q22-day) 
	Juvenile Salmon Passage Limitation at High Flow5
	Adult Salmon Passage Limitation at High Flow5
	Resident Fish Passage Limitation at High Flow5

	37
	4
	red9
	A
	50.0
	V
	none
	EB

	7
	4
	red9
	A
	130.0
	V
	EB
	V

	8
	4
	red
	A
	6.0
	V
	none
	V

	12
	6
	red9
	A
	67.0
	EB
	none
	EB

	14A
	8
	red9
	A
	80.5
	V
	EB
	V

	14B
	8
	red9
	A
	80.5
	V
	EB
	V

	18
	4
	red9
	R
	38.0
	V
	EB
	V

	19A7
	8
	red
	A
	72.5
	EB
	EB
	EB

	19B7
	8
	red
	A
	72.5
	EB
	none
	EB

	20A7
	8
	red9
	A
	105.0
	V
	EB
	V

	20B7
	8
	red9
	A
	105.0
	V
	EB
	V

	21A
	8
	red9
	R
	2.0
	Leap; V
	Depth
	Leap, Depth, EB

	21B
	8
	red9
	R
	2.0
	V
	Depth
	Depth, EB

	287
	1
	red9
	R
	40.0
	V
	EB
	V

	307
	5
	red9
	A
	11.3
	V
	none
	V

	37A
	8
	red9
	A
	36.5
	V
	EB
	V

	37B
	8
	red9
	A
	36.5
	V
	EB
	V

	48
	5
	red9
	A
	127
	V
	none
	EB

	50A
	8
	red9
	A
	24.0
	Leap; V
	EB
	Leap; V

	50B
	8
	red9
	A
	24.0
	Leap; V
	EB
	Leap; V

	51A
	8
	red9
	A
	47.5
	EB
	none
	EB

	51B
	8
	red9
	A
	47.5
	EB
	none
	EB

	52A
	8
	red9
	A
	17.66
	EB
	none
	EB

	52B
	8
	red9
	A
	17.66
	V
	none
	V

	56A
	8
	red9
	A
	42.0
	V
	none
	V

	56B
	8
	red9
	A
	42.0
	V
	none
	V

	69A
	8
	red9
	A
	43.0
	V
	none
	V

	Table C-2. Continued.

	Crossing ID Number1
	Structure Category2
	Class3
	Anadromous (A) or Resident (R) Stream4
	High Passage Flow (cfs; Q22-day) 
	Juvenile Salmon Passage Limitation at High Flow5
	Adult Salmon Passage Limitation at High Flow5
	Resident Fish Passage Limitation at High Flow5

	69B
	8
	red9
	A
	43.0
	V
	none
	V

	70A
	8
	red8
	A
	58.5
	
	
	

	70B
	8
	red8
	A
	58.5
	
	
	

	71A
	8
	red
	R
	31.0
	V
	none
	V

	71B
	8
	red
	R
	31.0
	V
	none
	V

	74A
	8
	red9
	A
	94.0
	V
	none 
	V

	74B
	8
	red9
	A
	0.0
	blockage
	
	

	82
	5
	red9
	A
	11.0
	EB
	none
	EB

	86
	8
	red9
	A
	N/A
	EB
	depth (below

2.0 cfs) 
	EB

	89
	5
	red9
	R
	N/A
	EB
	depth (below

2.0 cfs)
	EB

	96
	5
	red9
	A
	N/A
	V
	none 
	EB

	99
	5
	red9
	R
	5.0
	V
	none
	EB


1 ‘A’ refers to culvert on left when facing downstream, ‘B’ refers to culvert on right when facing downstream.

2 See Table 1 for structure categories

3  Classes are: ‘green’ –conditions assumed adequate for juvenile passage, ‘gray’ –requires further analysis, ‘red’ –conditions assumed not adequate for juvenile passage. 

4 Stream categories based upon minnow trapping at time of survey and existing data accessed from the ADF&G Anadromous Waters Catalog.

5 Passage limitations include: ‘V’, strict velocity barrier; ‘EB’, fish exhausted at burst speed; ‘long’, fish exhausted at prolonged speed-culvert too long; ‘leap’, excessive leap at outlet; ‘depth’, too shallow for substantial distance; ‘none’, not a barrier.

6  Based on analysis of outlet pool tailcrest cross-section.

7 Culvert replaced since the time of survey.

8 Red designation because culvert capacity too small for design flow.

9 Hydraulic analysis indicated excessive velocity limiting juvenile passage at all stream discharges.

APPENDIX D.  WATERSHED HYDROLOGY CALCULATIONS

Table D-1. Calculation of high passage flow using Jones and Fahl (1995).

	Station ID
	Flood Area
	Watershed Area (mi2)
	Lakes (%)
	Elev (ft)
	Precip. (in)
	Min. temp (F)
	Q2 (ft3/s)1
	Q2*0.4 (ft3/s)

High passage

	3
	2
	18.35
	3.85
	230
	20
	7
	125
	50

	6
	2
	26.05
	4.18
	199
	20
	6
	181
	72

	7
	2
	49.72
	7.90
	136
	20
	4
	324(172)1
	130(69)1

	8
	2
	2.13
	5.34
	201
	20
	6
	15
	6

	12
	2
	28.78
	12.94
	139
	20
	4
	167
	67

	14
	2
	52.76
	1.49
	681
	24
	10
	403
	161

	18
	2
	10.30
	0.00
	309
	20
	13
	94
	38

	19
	2
	46.22
	0.00
	729
	21
	14
	362
	145

	20
	2
	69.98
	0.00
	764
	21
	14
	525
	210

	21
	2
	0.49
	0.00
	1128
	25
	15
	5
	2

	24
	2
	11.59
	0.00
	549
	21
	15
	95
	38

	27
	2
	0.84
	0.00
	903
	25
	16
	9
	3

	28
	2
	10.70
	0.00
	918
	25
	16
	99(1161)
	40(46)1

	29
	2
	1.27
	0.00
	1475
	25
	16
	12
	5

	30
	2
	3.14
	0.00
	1406
	25
	16
	28
	11

	31
	2
	0.43
	0.00
	1045
	20
	16
	3
	1

	37
	2
	32.85
	8.88
	230
	20
	6
	182
	73

	44
	2
	3.67
	0.00
	2935
	50
	9
	80
	32

	47
	2
	1.88
	0.00
	1182
	50
	8
	51
	20

	48
	2
	11.45
	0.00
	2123
	60
	9
	318
	127

	50
	2
	3.78
	0.00
	3204
	70
	10
	121
	48

	51
	2
	6.99
	0.00
	1974
	70
	10
	238
	95

	55
	1
	0.26
	2.57
	892
	110
	11
	14
	6

	56
	1
	1.36
	0.00
	937
	110
	12
	209
	84

	57
	2
	4.61
	0.00
	4372
	50
	7
	97
	39

	58
	2
	8.73
	0.00
	3226
	50
	7
	189
	76

	63
	2
	2.09
	19.06
	220
	20
	4
	11
	4

	64
	2
	0.59
	10.43
	229
	20
	4
	4
	2

	65
	1
	52.63
	1.49
	681
	24
	10
	402
	161

	67
	1
	0.39
	0.00
	1327
	70
	10
	49
	20

	69
	1
	2.06
	15.24
	2137
	110
	12
	109
	43

	Table D-1. Continued.

	Station ID
	Region
	WatershedArea (mi2)
	Lakes (%)
	Elev (ft)
	Precip. (in)
	Min. temp (F)
	Q2 (ft3/s)
	Q2*0.4 (ft3/s)

	70
	1
	6.23
	11.18
	1033
	110
	12
	293
	117

	71
	2
	7.23
	0.00
	3186
	50
	8
	154
	62

	72
	2
	2.52
	0.00
	3365
	50
	9
	54
	22

	73
	2
	7.28
	0.00
	3247
	50
	7
	159
	63

	74
	2
	9.06
	0.00
	3252
	60
	9
	236
	94

	76
	2
	1.67
	0.00
	2003
	50
	8
	41
	16

	77
	2
	3.99
	0.56
	2700
	50
	7
	81
	32

	78
	2
	5.82
	0.00
	2627
	50
	9
	127
	51

	81
	2
	4.24
	0.00
	254
	20
	5
	50
	20

	82
	2
	4.32
	6.65
	254
	20
	5
	28
	11

	83
	2
	1.04
	10.88
	265
	20
	5
	6
	2

	84
	2
	1.12
	4.81
	227
	20
	5
	8
	3

	87
	2
	1.06
	0.76
	2442
	20
	8
	7
	3

	92
	2
	0.68
	0.00
	2741
	70
	9
	24
	10

	93
	2
	1.65
	0.00
	2584
	70
	9
	58
	23

	94
	2
	2.27
	0.00
	1191
	70
	9
	91
	36

	95
	2
	10.68
	0.00
	2589
	70
	9
	348
	139

	99
	2
	0.45
	0.00
	1188
	50
	8
	13
	5


1 Calculated from stream flow gaging data provided by T. Brabets, USGS, Anchorage; 

  stream gage estimate of high passage flow was used for FishXing analysis.

APPENDIX E.  LEVEL 1 CLASSIFICATION PROGRAM

APPENDIX F.  STATION SUMMARY REPORTS 




Level 1 – Course Sieve


Thresholds for:


Culvert Gradient 


Stream Constriction Ratio


Outfall Height
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Gray: additional analysis needed for assessing fish passage





Green: conditions assumed adequate for fish passage





Red: conditions assumed not adequate for fish passage





Level 2 Hydraulic Analysis (FishXing)
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		streambed																		Thalweg Elev  at Tailcrest
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ANC

		WSHEDCODE		CROSSID		SUBBASIN		QUADNAME		ITMCODE		STRMNO		STRMNOSTAT		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		HILLSLOPEPOS		LAT_DEG		LON_DEG		FIELDNOTES		CULVSEQ		CULVVISIT		STRUCTCAT		STRUCTCLS		ENCRRATIO		CULVGRAD		PHTFLOWIND		PHTFLOWDEP		CRSTRTYP		INLSUBTYP		OUTLSUBTYP		OUTSUBDEP		OUTHEIGHT		CORRWIDTH		CORRDEPTH		ENCHRINWIDTH		ENCHROHWWIDTH100		ENCHROHWWIDTH50

		ANC1		001		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Rabbit Creek/Old Seward Hwy				MOA		Municipality		VB		61.08387		149.82417		Gabion baskets from 20 feet to 100 feet below outlet. (straight line distance)  Observed many adult coho above and below culverts		A		1						0.2758620679								AR		CG		LC						6		2		8.8000001907		39.5		24.2999992371

		ANC1		002		Rabbit creek		Anchorage		A-8		247-60-10318				Little Rabbit  Creek		Old Seward Hwy.				DOT		State		VB		61.07788		149.81149		Inlet blocked by concrete riprap.  Outlet partially blocked by gravel.  Adult coho observed DS of outlet and in cluvert but not above.  Inchannel split by island for first 50'.  2 flat baffles at 54.5' from inlet and .5 23 ft in. forming 2.5' & 1'  falls.		A		1		5		red		0.2878048718		0.0317880996						CP		NO		NO						2.75		0.5		5.9000000954		14.6999998093		26.2999992371

		ANC1		003		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Porcupine Trail						Private		VB		61.08749		149.82024		Center culvert has grvel and small boulders at inlet.  Left culvert is concrete.  Adult coho above and below culvert observed.  Special Site Cond. - entire concrete facing is degraded.   Observed resident fish in outlet pool.  (DV)		A		1		8		gray										OT		NO		NO		0		4.3499999046						4		17.7999992371		16.6000003815

		ANC1		004		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Mally Road				MOA		Municipality		VB		61.12368		149.77606		Outlet flare crooked/not level - high on right side.  Only 2 traps set downstream.  Observed DV downstream.		A		1		5		red		0.7445255518		0.0401388258		0.890007019		0.5800018311		CP		LC		NO		0		3.3800001144		3		0.5		5.0999999046		7.1999998093		6.5

		ANC1		005		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Malley Rd, (Jr. Academy)				MOA		Municipality		VB		61.12406		149.77769		Driveway of Jr. Academy.  DV oberved upstream.  Culvert ring seperated LWR third.		A		1		6		red		0.4293193519		0.0244582351		2.1200027466		1.5200042725		CP		NO		NO		0		4.2100000381		3		0.5		4.0999999046		9.5		9.6000003815

		ANC1		006		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (S. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.13817		149.81862		DV observed upstream.		A		1		6		red		0.5660377145		0.0230620615		0.9400024414		0.4199981689		CP		NO		NO		0		3		2.5		0.5		3		5.3000001907		5.3000001907

		ANC1		007		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (N. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.15065		149.80199		ATV trail running across upstream.		A		1		6		red		0.6019417644		0.0098876953		0.5399932861		0.2099990845		CP		SC		NO				3		3		0.5		3.0999999046		4.6999998093		5.5999999046

		ANC1		008		Chester Creek		Anchorage		A-8		247-50-10050				Chester Creek (S. Fork)		Muldoon Rd.				MOA		Municipality		VB		61.21008		149.73154		Surveyed in June with total stn.  Outlets nearly submerged.  OT - RT outlet almost  completely blocked but has substantial flow.		A		1		8		gray										CP		LC		CG						3		0.6000000238		7.0999999046		8.6000003815		11.5

		ANC1		009		Cook Inlet		Anchorage		A-8		247-50-10050				Chester Creek		Mallard Drive				MOA		Municipality		VB		61.19315		149.82736		Deep channel above crossing.  Downstream 2-3 foot higher grade.  Riffle below boulder concrete rip-rap at culvert.  High graident in culvert.		A		1		4		red		0.4290909171		0.0220500417		-0.25		-1.2099990845		PA		NO		NO		0		4.3099999428		3		0.5		5.9000000954		10.1999998093		17.2999992371

		ANC1		011		Spring Creek		Anchorage								Fire Creek		Glenn Hwy				DOT		State		VB		61.34453		149.55812		Can't see light through culvert.  Water level at or slightly  above rustline. Velocities taken three days later than elevations.		A		1		6		red		0.4591836631				-0.5199966431		-1.0399932861		CP		NO		NO		0		4		3		0.5		4.5		13.8000001907		5.8000001907





Figures

		Bins		Number		Freq						Category		Red		Gray		Green		STRUCTCAT		gray		green		red		Grand Total										Red		Gray		Green				Structure Category						Red - Assumed not adequate for fish passage		Green - Assumed adequate for fish passage		Gray -Insufficient data								Structure Category		Red		Gray		Green				Red		Gray		Green		overall						STRUCTCAT		gray		green		red		Grand Total				Red by stream type

		1		3		3						1		0		0.67		0.33		1		1		2		0		3										0		33		67				1				number		76		9		12		97						1		0		1		2		3		0		33		67		red		gray		green		1		1		2		0		3				Anadromous		69.7

		3		2		2						3		0.33		0.33		0.33		3		0		1		1		2										50		0		50				3				percent		78.4		9.3		12.4								2		0		0		0		0		50		0		50		49		39		9		3		0		1		1		2				Resident		30.3

		4		17		18						4		0.06		0.25		0.69		4		0		0		17		17										100		0		0				4																		3		1		0		1		2		65		35		0		50.5		40.2		9.3		4		6		0		11		17

		5		27		28						5		0.74		0.19		0.07		5		1		2		24		27										89		4		7				5																		4		11		6		0		17		67		26		7								5		7		2		18		27

		6		14		14						6		0.50		0.21		0.29		6		0		2		12		14										86		0		14				6																		5		18		8		1		27		86		0		14								6		0		2		12		14

		8		34		35						8		0.00		1.00		0.00		8		10		2		22		34										65		29		6				8																		6		12		0		2		14		21		74		6								8		25		2		7		34

		Total		97																Grand Total		12		9		76		97																																				8		0		0		0		0														Grand Total		39		9		49		97

																				Overall		12.4		9.3		78.4																																								0		33		1		34

																																																																		42		48		7		97

																						above based on level 1 and level 2 results





Figures

		0

		0

		0

		0

		0

		0



Structure Category

Frequency (%)



V-EB

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



1

2

1

17

22

24

2

1

12

10

2

Overall Classification
Red    = 78.4%
Gray   = 12.4%
Green =   9.3%

2

Red

Gray

Green

Structure Category

Frequency (%)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet2

		1		1		1

		3		3		3

		4		4		4

		5		5		5

		6		6		6

		8		8		8



1

Red - Assumed not adequate for juvenile fish passage
78.4%

Green - Assumed adequate for juvenile fish passage
9.3%

Gray -Insufficient data
12.4%

0

0

0

1

1

11

25

18

7

2

12

2

Overall classification
Red    = 50.5%
Gray   = 40.2%
Green =   9.3%

2

6

2

7

Red

Gray

Green

Structure Category

Frequency (%)

0

33.3333333333

66.6666666667

50

0

50

64.7058823529

35.2941176471

0

66.6666666667

25.9259259259

7.4074074074

85.7142857143

0

14.2857142857

20.5882352941

73.5294117647

5.8823529412



Sheet3

		Anadromous

		Resident



69.7

30.3



Sheet4

		Site		Juvenile		Adult		Resident		J-V		J-EB		J-Leap		Depth		J-Sum		Velocity		Exhausted at Burst Speed		Excessive Leap		Insufficient Depth		A-sum		R-V		R-EB		R-Leap		R-Depth		R-Sum

		3		V		none		EB		1		0		0		0		1												0		1		0		0		1

		7		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		8		V		none		V		1		0		0		0		1												1		0		0		0		1

		12		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		14A		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		14B		V		EB		V

		18		V		EB		V		1				0		0		1		0		1		0		0		0		1		0		0		0		1

		19A7		EB		EB		EB		0		1		0		0		1												0		1		0		0		1

		19B7		EB		none		EB

		20A7		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		20B7		V		EB		V												0		1		0		0		1

		21A		Leap; V		Depth		Leap, Depth, EB												0		0		0		1		1

		21B		V		Depth		Depth, EB		1		0		0		0		1												0		1		0		1		2

		28		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		30		V		none		V		1		0		0		0		1												1		0		0		0		1

		37A		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		37B		V		EB		V

		48		V		none		EB		1		0		0		0		1												0		1		0		0		1

		50A		Leap; V		EB		Leap; V		1		0		1		0		2		0		1		0		0		1		1		0		1		0		2

		50B		Leap; V		EB		Leap; V

		51A		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		51B		EB		none		EB

		52A		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		52B		V		none		V

		56A		V		none		V		1		0		0		0		1												1		0		0		0		1

		56B		V		none		V

		69A		V		none		V		1		0		0		0		1												1		0		0		0		1

		69B		V		none		V

		71A		V		none		V		1		0		0		0		1												1		0		0		0		1

		71B		V		none		V

		74A		V		none		V		1		0		0		0		1												1		0		0		0		1

		82		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		86		EB		depth		EB		0		1		0		0		1		0		0		0		1		1		0		1		0		0		1

		89		EB		depth		EB		0		1		0		0		1		0		0		0		1		1		0		1		0		0		1

		96		V		none		EB		1		0		0		0		1												0		1		0		0		1

		99		V		none		EB		1		0		0		0		1												0		1		0		0		1

										18		7		1		0				0		8		0		3				13		12		1		1

								25		72		28		4		0				0		73		0		27				52		48		4		4

																				Total		11
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		Count of STRUCTCLSALL		STRUCTCLSALL

		STRUCTCAT		gray		green		red		Grand Total

		1		1		2				3

		3				1		1		2

		4						17		17

		5		1		2		24		27

		6				2		12		14

		8		10		2		22		34

		Grand Total		12		9		76		97





		

		Count of STRUCTCAT

		STRUCTCAT		Total

		1		3

		3		2

		4		17

		5		27

		6		14

		8		34

		Grand Total		97





		

		Count of STRUCTCAT

		STRUCTCAT		Total

		1		3

		3		2

		4		17

		5		27

		6		14

		8		34

		Grand Total		97





		WSHEDCODE		CROSSID		STRUCTCAT		AR		STRUCTCLS		CULVGRAD%		PHTFLOWIND		ENCRRATIO		CRSTRTYP		CULVGRAD		STRUCTCLSALL		RED		G		C		O		number				Gradient

		NKN1		003		4		A		gray		-0.23		-0.83		0.74		PA		-0.0023		red																Green		Gray		Red		All Data

		NKN1		006		1		A		gray		1.95		-1.64		0.64		CO		0.0195		gray														Median		0.15		0.74		2.09		1.64

		NKN1		007		4		A		gray		1.36		-0.36		0.58		AR		0.0136		red														Q1		-0.59		0.35		1.34		0.61

		NKN1		008		4		A		gray		-0.63				0.57		PA		-0.0063		red														Min		-0.95		-0.63		-2.38		-2.38

		NKN1		012		4		A		gray		0.32		-0.54		0.60		AR		0.0032		red														Max		0.15		0.74		2.09		1.64

		NKN1		014		8		A		gray								AR				red														Q3		0.25		0.75		2.14		1.69

		NKN1		018		4		R		gray		0.74		0.23		0.73		AR		0.0074		red

		NKN1		019		8		A		gray								AR				red														Stream Constriction

		NKN1		020		8		A		gray								CP				red																Green		Gray		Red		All Data

		NKN1		021		8		R		gray								CP				red														Median		1.01		0.74		0.63		0.68

		NKN1		023		8		A		gray								AR				gray														Q1		0.93		0.61		0.47		0.52

		SKN1		028		4		R		gray		1.95		-0.63		0.53		AO		0.0195		red														Min		0.88		0.53		0.08		0.08

		SKN1		030		5		A		gray		0.39		0.13		0.65		CP		0.0039		red														Max		1.01		0.74		0.63		0.68

		NKN1		037		8		A		gray								CP				red														Q3		1.06		0.74		0.63		0.71

		NKN1		038		8		A		gray								AR				gray

		NKN1		041		5		A		gray		-0.42						CP		-0.0042		gray														Outfall Height

		NKN1		045		8		A		gray								CP				gray																Green		Gray		Red		All Data

		EKN1		048		5		A		gray		0.83		-0.98		0.93		CP		0.0083		red														Median		-0.41		-0.54		0.56		0.21

		EKN1		050		8		A		gray								PA				red														Q1		-0.69		-0.77		-0.02		-0.13

		EKN1		051		8		A		gray								AR				red														Min		-0.83		-1.64		-0.98		-1.64

		EKN1		052		8		A		gray								AR				red														Max		-0.41		-0.54		0.56		0.21

		EKN1		054		8		A		gray								AR				gray														Q3		-0.35		-0.47		0.58		0.22

		EKN1		056		8		A		gray								CP				red

		EKN1		058		8		R		gray								AR				gray

		SKN1		065		8		A		gray								CP				gray

		EKN1		068		8		A		gray								CP				gray

		EKN1		069		8		A		gray								CP				red

		EKN1		070		8		A		gray								CP				red

		EKN1		071		8		A		gray								AR				red

		EKN1		074		8		A		gray								AO				red

		EKN1		078		8		A		gray								AO				gray

		NKN1		082		5		A		gray		1.89		-0.68		0.86		CP		0.0189		red

		NKN1		083		5		A		gray		0.60		0.00		0.88		CP		0.0060		red

		NKN1		086		8		A		gray								CP				red

		EKN1		089		8		R		gray		0.76		-0.77		1.14		CP		0.0076		red

		EKN1		092		8		R		gray								CO				gray

		EKN1		093		8		A		gray								AR				gray

		EKN1		096		5		A		gray		0.60		0.21		0.87		CP		0.0060		red

		EKN1		099		5		R		gray		0.91		-0.40		1.37		CP		0.0091		red		0.73		-0.48		0.79

		NKN1		013		8		A		green								CP				green		0.81		0.54		0.24

		NKN1		035		6		A		green		0.15		-0.47				CP		0.0015		green

		EKN1		047		3		A		green		-0.94				1.06		CP		-0.0094		green

		EKN1		049		6		R		green		0.35		-0.77		0.97		CP		0.0035		green

		EKN1		055		5		A		green		-0.24		-0.83		1.26		CP		-0.0024		green

		EKN1		057		8		R		green								AO				green

		NKN1		061		1		A		green		0.90		0.30		1.32		AO		0.0090		green

		EKN1		077		1		R		green		5.33		-0.35		0.88		AO		0.0533		green

		NKN1		080		5		A		green		-0.95		0.08		0.92		CP		-0.0095		green		0.66		-0.34		1.07

		NKN1		001		5		A		red		2.44		-0.13		0.40		CP		0.0244		red		G, C		1		1		0		2

		NKN1		002		6		A		red				0.83		0.51		CP				red		O		0		0		1		1

		NKN1		004		4		A		red		0.46		2.02		0.59		AR		0.0046		red		O		0		0		1		1

		NKN1		005		4		A		red		1.60		3.18		0.53		AR		0.0160		red		O		0		0		1		1

		NKN1		009		6		A		red		4.26		-0.38				CP		0.0426		red		G		1		0		0		1

		NKN1		010		6		A		red		0.11		1.29		0.46		CP		0.0011		red		C, O		0		1		1		2

		NKN1		011		6		A		red		1.56		0.98		0.48		CP		0.0156		red		C, O		0		1		1		2

		NKN1		015		4		A		red		1.38		1.64		0.86		AR		0.0138		red		O		0		0		1		1

		NKN1		016		4		R		red		1.04		0.53		1.33		AR		0.0104		red		O		0		0		1		1

		NKN1		017		5		R		red		2.45				1.03		CP		0.0245		red		G		1		0		0		1

		NKN1		022		6		A		red		2.55		0.04		0.51		CP		0.0255		red		G		1		0		0		1

		NKN1		024		4		A		red		3.80		0.41		0.60		AR		0.0380		red		G, O		1		0		1		2

		NKN1		025		5		A		red		0.02		0.82		0.08		CP		0.0002		red		C, O		0		1		1		2

		SKN1		026		4		R		red		3.40		1.14		0.75		AR		0.0340		red		G, O		1		0		1		2

		SKN1		027		8		R		red		4.12				0.94		CP				red		G, O		1		0		1		2

		SKN1		029		5		R		red		8.89		3.73		0.68		CP		0.0889		red		G, O		1		0		1		2

		SKN1		031		8		R		red		7.34						CP				red		G		1		0		0		1

		SKN1		032		6		R		red		1.58		0.96		0.48		CP		0.0158		red		G, C, O		1		1		1		3

		SKN1		033		5		A		red		1.69		-0.12		0.42		CP		0.0169		red		C		0		1		0		1

		SKN1		034		5		R		red		2.62		-0.63		1.01		CP		0.0262		red		G		1		0		0		1

		NKN1		036		6		A		red		8.93		-0.40				CP		0.0893		red		G		1		0		0		1

		NKN1		040		4		A		red		0.61		0.78		0.63		AR		0.0061		red		O		0		0		1		1

		NKN1		042		5		A		red		2.90						CP		0.0290		red		G		1		0		0		1

		NKN1		043		5		A		red		-2.38		0.67		0.31		CP		-0.0238		red		G, C, O		1		1		1		3

		NKN1		044		8		R		red		1.97				0.66		CP				red		O		0		0		1		1

		EKN1		046		5		A		red		17.10				0.77		CP		0.1710		red		G		1		0		0		1

		EKN1		053		5		A		red		2.94		-0.02		0.47		CP		0.0294		red		G, C		1		1		0		2

		NKN1		060		5		R		red		5.46				0.97		CP		0.0546		red		G		1		0		0		1

		NKN1		062		6		A		red		2.04		-0.06		0.44		CP		0.0204		red		G, C		1		1		0		2

		NKN1		063		8		A		red		1.88				3.10		CP				red		G. O		1		0		1		2

		NKN1		064		6		R		red		2.04		0.29				CP		0.0204		red		G		1		0		0		1

		NKN1		066		4		A		red		0.69		0.50		0.64		AR		0.0069		red		O		0		0		1		1

		EKN1		067		6		R		red		1.98		-0.08				CP		0.0198		red		G		1		0		0		1

		EKN1		072		4		R		red		6.47		1.04		0.52		AR		0.0647		red		G, O		1		0		1		2

		EKN1		073		4		R		red		4.38		1.71		0.60		AR		0.0438		red		G, O		1		0		1		2

		EKN1		075		4		A		red		3.28		0.58		0.82		PA		0.0328		red		G, O		1		0		1		2

		EKN1		076		8		R		red								CP				red		G, O		1		0		1		2

		NKN1		079		5		A		red		0.74		0.60		1.27		CP		0.0074		red		O		0		0		1		1

		NKN1		081		6		A		red		0.97		0.67		0.47		CP		0.0097		red		C, O		0		1		1		2

		NKN1		084		6		A		red		2.14				0.76		CP		0.0214		red		G		1		0		0		1

		NKN1		085		5		A		red		4.75		0.46		0.96		CP		0.0475		red		G, O		1		0		1		2

		NKN1		087		5		A		red		2.03						CP		0.0203		red		G		1		0		0		1

		NKN1		088		3		R		red		4.08		-0.98		0.65		CP		0.0408		red		G		1		0		0		1

		EKN1		090		5		R		red		0.42		0.34		1.13		CP		0.0042		red		O		0		0		1		1

		EKN1		091		5		A		red		0.72		0.35		1.18		CP		0.0072		red		O		0		0		1		1

		EKN1		094		8		A		red		3.60						CP				red		G		1		0		0		0

		EKN1		095		8		A		red								AR				red

		EKN1		097		5		A		red		1.33		-0.02		0.32		CP		0.0133		red		C		0		1		0		1

		EKN1		098		5		R		red		3.59		1.00		0.41		CP		0.0359		red		G, C, O		1		1		1		3

																		2.96		0.66		0.74				Culvert Gradient		Stream Constriction		Outfall Height		Multiple Factors
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		WSHEDCODE		CROSSID		ID		X		Y		STRUCTCAT		STRUCTCLS		Category		SUBBASIN		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		LEGQSEC		LEGSEC		LEGTOWN		LEGNS		LEGRANGE		LEGEW		LEGMER		FIELDNOTES

		NKN1		001		1		-151.13712		60.476980		5		red		1		Kenai River		Slikok Creek		College Loop Road				DOT		State		SW		36		5		N		10		W		S.M.		Outlets are perched and have eroded a large pool ; channel turns 90 degrees, and follows left side of valley.  Bank stabilization measures at outlet pool have been badly trampled. Evidence of fish cleaning (halibut carcasses) in outlet pool.

		NKN1		002		2		-150.88326		60.470540		6		red		1		Kenai River		Bear Creek		Funny River Road				DOT		State		SW		12		4		N		10		W		S.M.		Outlet is perched about 10 inches; FWS plans to raise the level of oullet pool b

		NKN1		003		3		-151.11990		60.434010		4		gray		2		Kenai River		Slikok Creek		Arc Loop Road				DOT		State		SW		13		4		N		11		W		S.M.		Short pipe; erosion at inlet and fill slope erosion runoff from road causing gullying.  DOT plans to replace culvert in 2002.

		NKN1		004		4		-151.12163		60.437190		4		red		1		Kenai River		Slikok Creek		Sterling Highway				DOT		State		SW		13		4		N		11		W		S.M.

		NKN1		005		5		-151.21492		60.351390		4		red		1		Kasilof River		Coal Creek		Sterling Highway				DOT		State		SE		17		3		N		10		W		S.M.

		NKN1		006		6		-151.13797		60.473840		1		gray		2		Kenai River		Slikok Creek		Kalifornski Beach Road				DOT		State		NW		18		3		N		10		W		S.M.		root wad revetment erosion control at inlet and outlet - full head walls.  No deep habitat upstream except under culvert (>2 feet deep most N 1 foot)  some deeper areas downstream.

		NKN1		007		7		-151.11798		60.563840		4		gray		2		Kenai River		Beaver Creek		Kenai Spur Highway				DOT		State		SW		36		6		N		11		W		S.M.

		NKN1		008		8		-151.08194		60.538030		4		gray		2		Kenai River		Unnamed		Kenai Spur Highway				DOT		State		SW		8		5		N		10		W		S.M.		This culvert was abandoned when the Kenai SH was improved and should be removed and old roadbed rehabbed in a channel.  The culvert was full of slack water at the inlet, the outlet is about 15 ft from the inlet of site 9.

		NKN1		009		9		-151.08344		60.537980		6		green		3		Kenai River		unnamed		Kenai Spur Hwy.				DOT		State		SW		8		5		N		10		W		S.M.		Lower culvert uner Kenai Spur Hwy.  Portion of data on site 8 data sheets.

		NKN1		010		10		-151.26390		60.558090		3		red		1		Kenai River		unnamed		Kenai Spur Hwy				DOT		State		NE		6		5		N		11		W		S.M.		Pipe has dropped N 10 feet from outlet.  Major headwall erosion DOT replacing culvert.  No tailcrest data as culvert was replaced before we returned to resurvey.  Active construction site - silt barrier functional.

		NKN1		011		11		-151.27110		60.560230		6		red		1		Kenai River		unnamed		Kenai Spur Road				DOT		State		SE		31		6		N		11		W		S.M.		Inlet headwall damaged - seperated from main pipe.  To be repaired in 2 weeks.  They plan to raise outlet pool to eliminate perch also.  Wetland above inlet in narrow valley.  Upstream - wetland. Entire culvert replaced before tailcrest was redone.

		NKN1		012		12		-151.09644		60.775640		6		gray		2		Cook Inlet		Bishop Creek		North Kenai Hwy				DOT		State		NE		19		8		N		10		W		S.M.		In good shape.  Lots of material in culvert.

		NKN1		013		13		-151.14452		60.567860		8		gray		2		Kenai River		unnamed		Kenai Spur Hwy				DOT		State		SW		6		6		N		10		W		S.M.		Beaver ponded up/down channel.  Makes 90 degree turn into inlet.  Beaver lodge just above inlet.  Blownout beaver dam below outlet pool - no apparent recent activity.

		NKN1		014		14		-151.26906		60.302630		8		gray		2		Kasilof River		Crooked Creek		Sterling Hwy				DOT		State		SW		31		3		N		11		W		S.M.		Severe embankment erosion at outlet.  Large outlet pool > 8 feet deep.  Perched outlet invert 6-8".  Unstable upstream embankment slope.

		NKN1		015		15		-151.26262		60.355750		4		red		1		Cook Inlet		Coal Creek		Kalifornski Beach Rd.				DOT		State		NW		18		3		N		11		W		S.M.		Short headwall with erosion behind.  Perched at outlet - 1 foot.  Large outlet scour hole > 8 feet deep.

		NKN1		016		16		-151.42743		60.191170		4		red		1		Cook Inlet		Falls Creek		Sterling Hwy.				DOT		State		NE		7		1		N		12		W		S.M.		Likely has barrier near mouth.  CG?SC above influence of inlet.  Headwall separating upstream and dowstream from culvert and leaning.

		NKN1		017		17		-151.44377		60.172290		5		red		1		Cook Inlet		Corea		Sterling Hwy				DOT		State		SE		13		1		N		13		W		S.M.		Culvert in good shape - appears to pass fish.  First 1/3 of culvert high grad, second 2/3rd pooled.

		NKN1		018		18		-151.73537		59.937530		4		gray		2		Cook Inlet		Happy Creek		Sterling Hwy				DOT		State		NW		8		3		S		14		W		S.M.		Upstream thalweg aims to left side at headwll.  Very steep embankment on upstream side but well vegetated with alder.  Falls near mouth create migratory barrier near mouth to anadromous fish - no salmon.

		NKN1		019		19		-151.78839		59.852050		8		gray		2		Cook Inlet		Stariski Creek		Sterling Hwy				DOT		State		NW		12		4		S		15		W		S.M.		Eroding embankment gully above outlet.  At inlet river and  pipe eroding deeply on each side - should be a bridge here!  Right culvert only functions at high water. Inlet erosion codes - FIBO

		NKN1		020		20		-151.63435		59.801060		8		gray		2		Anchor Point		North Fork Anchor River		Nikolaeusk Rd.				DOT		State		SW		29		4		S		14		W		S.M.		CP damage at inlet.  Overly steep embankment.  Fill eroding above pipes at outlet.  Jeep trail along outchannel and crosses 300 feet below culvert.  Boulders in culverts for good resting places for fish.

		NKN1		021		21		-151.62451		59.766990		8		gray		2		Anchor River		unnamed		North Fork Road				DOT		State		SW		2		5		S		14		W		S.M.		Left pipe (smaller one) perched 150 mm.  Right pipe perched 20 mm.  Resurvey on 7/24/01.

		NKN1		022		22		-151.67807		59.712870		6		red		1		Anchor River		unnamed		North Fork Anchor Road				DOT		State		SW		28		5		S		14		W		S.M.		neet to return to do discharge.  Multiple channels meeting at inlet (must do seperatly and add?). Steep embankment but well vegetated on outlet.  Some erosion and damage at inlet but still functional.

		NKN1		023		23		-151.82896		59.774350		8		gray		2		Anchor River		North Fork Anchor River		Sterling Hwy				DOT		State		NE		4		5		S		15		W		S.M.		Large (2.5 ft above water level) 30' wide by 50' long mid-channel bar 6ft above culverts.  4 culverts in headwall. Some reosion on ends at outlet.  Raw embankment on outlet with a few willows.  Should be a bridge on this river.

		NKN1		024		24		-151.78055		59.757250		4		red		1		Anchor River		unnamed		Serling Hwy.				DOT		State		SE		11		5		S		15		W		S.M.		Very steep embankments gullying undermining road gfc above inlet.

		NKN1		025		25		-151.70049		59.714470		5		red		1		Anchor River		unnamed		Sterling Hwy.				DOT		State		NW		29		5		S		14		W		S.M.		Outlet perched 6 inches.  Beaver meadow - stream.

		SKN1		026		26		-151.66776		59.669760		4		red		1		Anchor River		Diamond Creek		Sterling Hwy				DOT		State		SE		9		6		S		14		W		S.M.		Evidence of past erosion around right side of inlet headwall.  Six inch perch at outlet, flexed down.

		SKN1		027		27		-151.46747		59.664470		8		gray		2		Kachemak Bay		Palmer Creek or Coal Creek		East End Road				DOT		State		NE		15		6		S		13		W		S.M.		20 inch perch at outlet on right (main) culvert. Both too short and misaligned.  Active channel widening upstream of culvert.  Right inlet smashed and  perched from  debris.  Rt. aligned with inchannel, offset 25 feet to outchannel. L is offset 8 ft.

		SKN1		028		28		-151.34305		59.709170		1		gray		2		Kachemak Bay		Fritz Creek		East End Road				DOT		State		SW		28		5		S		12		W		S.M.		Water pooled in culvert except for uppermost section 3-4 m.  Very steep embankment.

		SKN1		029		29		-151.25420		59.745250		5		red		1		Kachemak Bay		McNeil Creek		East End Road				DOT		State		NW		13		5		S		12		W		S.M.		2 foot perch at outlet from apron.  Thaw heat pipe broken.  Heavy willow growth.  High grad. Plunge pools < 1 ft. deep - maybe too steep for fish.

		SKN1		030		30		-151.30783		59.738880		5		gray		2		Anchor River		Beaver Creek		Hutler Road/Beaver Creek Road				DOT		State		SW		15		5		S		12		W		S.M.		Damage at inlet and outlet 5%

		SKN1		031		31		-151.60452		59.819060		8		gray		2		Anchor River		unnamed		Nikolaevsk				DOT		State		NE		24		4		S		14		W		S.M.		2 culverts, large one sits higher, has one foot perch with large boulder at outlet; small culvert is countersunk.

		SKN1		032		32		-151.66293		59.801600		6		red		1		North Fork Anchor River		unnamed		North Fork Road				DOT		State		NE		27		4		S		14		W		S.M.		Ten inch perch at outlet.  Very small creek width = or < 3 feet no pool developed.  Channel flows thought hummocky wetland, diffficult to locate channel.  Channel steps off sphagnum and goes through substrate.

		SKN1		033		33		-151.52312		60.011260		5		red		1		Deep Creek		Silver Salmon		Oilwell Road				DOT		State		NW		16		2		S		13		W		S.M.		Pipe damage at inlet.  Erosion on both sides squashed gabions falling apart.

		SKN1		034		34		-151.38377		60.234100		5		red		1		Cook Inlet		unnamed		Sterling Hwy				DOT		State		SW		5		1		S		13		W		S.M.		Marsh upstream with poorly defined channel.  Damaged 4 foot section detached at left overflow.

		NKN1		035		35		-151.20167		60.517220		6		green		3		Kenai River		unnamed		SBS Road				DOT		State		SE		16		5		N		11		W		S.M.		Chain-link fence across inlet causing an inlet control due to vegetation build-up.  No defined tailcrest at outlet - very marshy.  Upstream level profile, and stream width measurements data missing due to mashy conditions.

		NKN1		036		36		-151.20370		60.518180		6		green		3		Kenai River		unnamed		Sterling Hwy.				DOT		State		SE		16		5		N		11		W		S.M.		Apron is jacked up at inlet.  May help a lot to remove apron.  Ponded above.  Artifical channel just up stream of culvert.

		NKN1		037		37		-151.04462		60.488330		8		gray		2		Kenai River		Soldotna Creek		E. Redoubt Street				DOT		State		SW		28		5		N		10		W		S.M.		Inlet control on both culverts. Headwall at outlet is eroded between culverts.  Left culvert outlet perched slightly, very high velocity at outlet.  Boulders placed in outlet pool to reduce outlet perch but was not effective. Had broad tailcrest < 5% of f

		NKN1		038		38		-151.01984		60.498550		4		green		3		Kenai River		Soldotna Creek		Sterling Hwy.				DOT		State		NW		27		5		N		10		W		S.M.		Baffles installed in culvert.  V-notch wier at about 3 m. upstream of culvert.  Riprap riffle below outlet.

		NKN1		040		40		-150.45998		60.531300		4		red		1		Moose River		East Fork Moose River		Sterling Hwy.				DOT		State		NW		14		5		N		7		W		S.M.		Some erosion at outlet caused by road drainage structure.

		NKN1		041		41		-150.11455		60.484040		5						Kenai River		Jean Creek		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		Riffle with natural substrate throughout the culvert.  No outlet pool; riffle below outlet.  Beaver dam above culvert about 8 feet upstream.

		NKN1		042		42		-150.11443		60.484200		5		red		1		Kenai River		unnamed		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		this culvert serves as an overflow for beaver pond (on Jean Creek) above.  Woody debris damming inlet.  Flared outlet clogged with debris.

		NKN1		043		43		-150.20159		60.45959		5		red		1		Kenai River		Hidden Creek		Skilak lake Road				DOT		State		NW		8		4		N		5		W		S.M.		Structural plate crushed at outlet.

		NKN1		044		44		-149.78354		60.488460		8		gray		2		Kenai Lake		Shackleford Creek		Snug Harbor Road				DOT		State		NE		34		5		N		3		W		S.M.		Very steep stream.  Most of flow through right culvert.  Substrate in left culvert but has an inlet control drop.  According to adjacent landowner of 20 yrs. stream does not flow in winter.

		NKN1		045		45		-149.64395		60.524790		8		gray		2		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Trib of Daves Creek. Braided channels up and downstream from culverts.  Two inlet channels bend sharpley before flowing opposite directions into culverts.  Inlet jacked on left culvert.  Inlet velocities difficult to measure, 2 flows converging at pipes.

		EKN1		046		46		-149.84178		60.493710		5		red		1		Kenai River		Bean Creek		Ptarmigan Place				DOT		State		SE		29		5		N		3		W		S.M.		Two adjacent culverts - 148.5 feet between culverts.  Riprap upstream.  No outlet pool thus no tailcrest data.

		EKN1		047		47		-149.84262		60.493620		3		green		3		Kenai River		Bean Creek		Bean Creek				DOT		State		SE		29		5		N		3		W		S.M.		Culvert less than one year old.  148 feet US of site 46.  Estimated height of culvert based on average height of pipe at site 46.

		EKN1		048		48		-149.64211		60.524700		5		red		1		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		about three years old.  In channel is channelized abou 20 feet upstream and degrading channel - produced lots of salmon spawning habitat downstream.  No tailcrest distance.

		EKN1		049		49		-149.64110		60.524770		6		green		3		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Very small channel drainingseepage.  Large pool above culvert.

		EKN1		050		50		-149.43753		60.505460		8		gray		2		Kenai River		Moose Creek		Seward Hwy.				DOT		State		SW		22		5		N		1		W		S.M.		Two 5.5 ft squash pipes perched about 1 foot at outlet and jacked up at inlet.  Aggradation above inlet control.

		EKN1		051		51		-149.42070		60.502200		8		gray		2		Kenai River		Moose Creek		Seward Hwy.				DOT		State		NE		27		5		N		1		W		S.M.		Outlet pool ponded by Trail Lake.  We removed beaver debris blocking right pipe and part of left pipe.

		EKN1		052		52		-149.35806		60.311010		8		gray		2		Kenai River		unnamed		Seward Hwy.				DOT		State																Channel 80 ft. above to 50 ft. below culvert.  Flat bottom riffle from construction activities.  New culverts with 2 overflow culverts above.  Riffle below right culvert, shallow pool below left.

		EKN1		053		53		-149.35013		60.090190		5		red		1		Resurrection  Bay		Spring Creek		Nash Road				DOT		State

		EKN1		054		54		-149.36989		60.204910		8		gray		2		Resurrection  Bay		Grouse Creek		Seward Hwy.				DOT		State																Recent construction activities have altered flow patterns and levels.  Difficult to determine OHW indicators.  No invert measurements at inlet due to substrate.  No tailcrest  - large pool at outlet.

		EKN1		055		55		-149.36267		60.242560		5		green		3		Resurrection Bay		Grouse Creek		Seward Hwy.				DOT		State																Constructed this summer.  Channel makes about a 90 degree bend going in and out of culverts.

		EKN1		056		56		-149.40208		60.166480		8		gray		2		Resurrection Bay		unnamed		Seward Hwy		5		DOT		State																Channel makes a 90 degree angle at outlet pool.  Culverts not depressed, resting on channel bottom.

		EKN1		057		57		-149.53314		60.610700		8		gray		2		Kenai River		Slate Creek		Seward Hwy.		43		DOT		State																No outlet pool - only riffle at outlet

		EKN1		058		58		-149.49545		60.643840		8		gray		2		Six Mile Creek		Colorado Creek		Seward Hwy.		46		DOT		State																Agradation in left culvert has diverted flow to far right bank causing inlet erosion.  No water in left culvert.

		NKN1		060		60		-150.31564		60.442440		5		red		1		Kenai River		Lower Ohmer Creek		Upper Skilak Lake Campground				DOT		State		NE		16		4		N		6		W		S.M.		Shallow water in outlet and through culvert.  Outlet perch (8 inches)) occasional very high flows in spring (B. Glick pers observ.). Check weather instrument 3 is needed.

		NKN1		061		61		-150.31798		60.440250		1		green		3		Kenai River		Lower Ohmer Creek		Upper Skilak Campground Rd.				DOT		State		NE		16		4		N		6		W		S.M.

		NKN1		062		62		-150.30798		60.456190		6		red		1		Kenai River				Upper Skilak Campground Rd.				DOT		State		NW		10		4		N		6		W		S.M.

		NKN1		063		63		-150.67616		60.725440		8		gray		2		Swanson River		Sucker Creek		Swan Lake Road				DOT		State																Right pipe is abandoned.  Creek known to be used by andromonous fish for spawning but none were observed.  Inlet pipe near outlet to lake.

		NKN1		064		64		-150.73932		60.732050		6		gray		2		Swanson River		unnamed		Swan Lake				DOT		State																Current culvert is adjacent to old squashed non-functional one.  Newer one is bowed in middle but still functional.  Wetland above crossing, channel below feeding Swanson River.

		SKN1		065		65		-151.27340		60.296950		8		gray		2		Kasilof River		Crooked Creek		Fish Hatchery				DOT		State		NE		1		2		N		12		W		S.M.		Fill slope erosion on both sides.

		NKN1		066		66		-149.60808		60.525570		4		red		1		Kenai River		Daves Creek		Sterling Hwy.				DOT		State

		EKN1		067		67		-149.46826		60.514170		6		gray		2		Resurrection Bay		Moose Creek		Seward Hwy.				DOT		State

		EKN1		068		68		-149.41231		60.144310		8		gray		2		Resurrection Bay		unnamed		Salmon Creek Road				DOT		State																Tributary of Salmon Creek. Marshy on both sides of creek.  Lots of course grvel accum. Above Salmon Creek Rd. culvert.  Left culvert highly aggraded - very little flow in it.  Many pink Samon observed in spawning area above Salmon Creek Rd.

		EKN1		069		69		-149.36758		60.123090		8		gray		2		Resurrection Bay		unnamed		Nash Road				DOT		State																Creek next to Afognak Logging.  Adult Coho spawning up and downstream.  Observed small fish in vicinity of traps downstream.  None caught.  Moved traps to different location but still none caught.

		EKN1		070		70		-149.36758		60.183331		8		gray		2		Resurrection Bay		Bear Creek		Bear Lake				DOT		State																There is a weir upstream at about 35 feet.

		EKN1		071		71		-149.53886		60.600020		8		gray		2		Kenai River		Summit Creek		Seward Hwy		42.5		DOT		State																Channel one makes a 90 degree turn at inlet.  Nice adult Dolly Varden observed.

		EKN1		072		72		-149.58160		60.558620		4		red		1		Kenai River		John's Creek		Seward Hwy.		39		DOT		State		NW		2		5		N		2		W		S.M.		Very steep channel, perch at outlet.  Bedrock falls above cascading boulder caused pools below.

		EKN1		073		73		-149.47667		60.670840		4		red		1		Sixmile Creek		Fresno Creek		Seward Hwy				DOT		State		NE		25		7		N		1		W		S.M.		High perch at outlet

		EKN1		074		74		-149.54541		60.595260		8		gray		2		Kenai River		Quartz Creek		Seward Hwy.		42		DOT		State		NE		24		5		N		2		W		S.M.		right culvert has no flow due to aggradation.  Channel has diverted all flow to left culvert.  Island has formed above inlet.Cobble deposited covering endls of mitered cluvert.

		EKN1		075		75		-149.61951		60.919300		4		red		1		Turnagain Arm		Bear Creek		Hope Hwy FH14		16		DOT		State		NW		10		8		N		1		E		S.M.		Goes subsurface in winter.  Landowner has right to divert water - diverting 1/2 channel (10%).  DOT put in rip-rap below to prevent outlet pool scouring and out channel degradation. Need to depress pipe to promote aggradation in culvert.

		EKN1		076		76		-149.43570		60.801970		8		gray		2		Sixmile Creek		Beaver Dam Creek		Hope Hwy FH14		1.5		DOT		State		NW		3		8		N		1		W		S.M.		Terraced beacer ponds bleow site.  Small woody debris accumulations has produced broad braided outchannel.  No defined outchennel.

		EKN1		077		77		-149.42970		60.817950		1		green		3		Sixmile Creek		Alder Creek		Hope Hwy FH 14				DOT		State		NE		3		8		N		1		W		S.M.		Riffle through culvert - no outlet pool

		EKN1		078		78		-149.35733		60.740670		1		gray		2		Sixmile Creek		Silvertip Creek		Seward Hwy.				DOT		State		NE		36		6		N		1		E		S.M.		Downstream outlet - flow directed outward and eroding bank - needs repair.

		NKN1		079		79		-151.20906		60.535870		5		red		1		Kenai River		unnamed		Bridge Access Rd				DOT		State		SE		9		5		N		11		W		S.M.		200 M. north of viewing platform.  Inlet pipe seperated at flare, eroding around pipe.  Flares have rusted and falling apart at outlet, Inlet OK.  Retorfit outlet ext. & apron inlet apron rusted through and separted CMP.  Observed dead coho fry 100' US.

		NKN1		080		80		-151.20959		60.544850		5		gray		2		Kenai River		Beaver Loop Creek		Bridge Access				DOT		State		NE		9		5		N		11		W		S.M.		Heavy siltation aquatic veg. Growth.  Flow very slow.  Many salmon smolt below.  Channel was pooled about 95 feet above culveert before natural channel resumed.

		NKN1		081		81		-150.86696		60.704630		6		red		1		Swanson River		Mink Creek		off of Swanson River Road				USFWS		Federal		SE		9		7		N		9		W		S.M.		Damaged inlet pipe but still functional.  Outlet pipe invert about two inches above substrate.

		NKN1		082		82		-150.85968		60.706340		5		gray		2		Swanson River		Mink Creek		off of Swanson River Road				USFWS		Federal																Both banks D/S(but particularly LB) are undercut.

		NKN1		083		83		-150.82326		60.704670		5		gray		2		Swanson River		Breeze Lake Creek		off of Swanson River Road				USFWS		Federal		NE		15		7		N		9		W		S.M.		new culvert, no outlet pool.  No rustline, hard to find OHW work at outlet.  Pipe is set hight at both ends.  Substrate 9 inches below inlet invert.

		NKN1		084		84		-150.83717		60.703720		6		red		1		Swanson River		Breeze Lake Creek		off Swanson River Road				USFWS		Federal		NW		15		7		N		9		W		S.M.		Road grader pushing material into stream.  Pipe inlet jacked up.

		NKN1		085		85		-150.85414		60.507890		5		red		1		Kenai River		unnamed		Stephens Rd.				DOT		State		NW		24		5		N		9		W		S.M.		About a two inch perch at outlet.  Inlet peeled open about 2 feet on top 1/2 of pipe.  Eight inch overflow pipe about 4 feet higher than main pipe.

		NKN1		086		86		-150.85739		60.513670		8		gray		2		Kenai River		unnamed		Scout Lake Rd.				DOT		State		NE		14		5		N		9		W		S.M.		Culvert is bowed and has large grassy build up on upstream side.

		NKN1		087		87		-150.79225		60.518710		5		red		1		Kenai River		unnamed		Scout Lake Loop Rd.				DOT		State		SE		14		5		N		9		W		S.M.		Marsh below and above Inlet control (inlet pool tailcrest just above inlet opening).

		NKN1		088		88		-149.37349		60.749950		3		gray		2		Sixmile Creek		unnamed		Seward Hwy.				DOT		State																Very high gradient about 25% upstream.  Flared inlet high encroach ratio.

		EKN1		089		89		-149.36197		60.743870		5		green		3		Sixmile Creek		unnamed		Seward Hwy.				DOT		State																Riprap used to narrow and direct outchannel.  A second pool below outlet pool made with rebar and wood.  Outlet pool backwater extends about 3/8 of way up culvert.

		EKN1		090		90		-149.36374		60.745470		5		red		1		Sixmile Creek		unnamed		Seward Hwy		60.5		DOT		State																Outlet side is beaver meadow with defined "E" channel.

		EKN1		091		91		-149.27774		60.728340		5		red		1		Sixmile Creek		Ditch Creek		Seward Hwy.				DOT		State																Creek is almost just a ditch along road.  Riprap in outlet pool.  Creek follows ditch.

		EKN1		092		92		-149.26765		60.732480		1		gray		2		Canyon Creek		Pete's Creek		Seward Hwy				DOT		State		NW		3		7		N		1		W		S.M.		baffles throughout culvert.  Direct current/substrate in zig zag pattern.  Rip rap in outlet channel below tailcrest.

		EKN1		093		93		-149.25774		60.742070		8		gray		2		Sixmile Creek		Spokane Creek		Seward Hwy.				DOT		State		NE		34		7		N		1		W		S.M.		Right outlet filled with gravel about halfway up width.  Concrete headwall & steel brush guards at inlet.  Baffles in left culv. that form 2 large pools - hinder barrel vel. Measurement.

		EKN1		094		94		-149.24898		60.751460		8		gray		2		Sixmile Creek		Bertha Creek		Seward Hwy.		66		DOT		State		SE		27		7		N		1		W		S.M.		Riprap in banks 50 - 60 feet upstream.  Debris rack in need of repair.

		EKN1		095		95		-149.21901		60.779420		8		gray		2		Sixmile Creek		Lyon Creek		Seward Hwy.				DOT		State		SE		14		8		N		1		W		S.M.		large accumulation of woody debris on debris rack at inlet, particuarly on left culvert has caused much aggredation.  Area around crossing is rip-rapped heavily.

		EKN1		096		96		-149.33328		60.731490		5		red		1		Granite Creek		unnamed		Seward Hwy.		62		DOT		State																Observed adult coho 130 feet downstream.  Scoured outlet pool.  Material from inlet fill slope scoured during high flow event and deposited in large bar midchannel below outlet pool.

		EKN1		097		97		-149.20749		60.790280		5		red		1		Granite Creek		unnamed		Seward Hwy				DOT		State																Headwall separated 1-2 feet from outlet.

		EKN1		098		98		-149.13025		60.824190		5		red		1		Quartz Creek		unnamed		Seward Hwy.				DOT		State

		EKN1		099		99		-149.58630		60.551630		5		gray		2		Quartz Creek		Jerome Lake		Jerome lake FS Rd.				USFS		Federal		NW		2		5		N		2		W		S.M.		Meadow stream with many large bolders in channel.  Culvert heavily rip-rapped.
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ANC

		WSHEDCODE		CROSSID		SUBBASIN		QUADNAME		ITMCODE		STRMNO		STRMNOSTAT		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		HILLSLOPEPOS		LAT_DEG		LON_DEG		FIELDNOTES		CULVSEQ		CULVVISIT		STRUCTCAT		STRUCTCLS		ENCRRATIO		CULVGRAD		PHTFLOWIND		PHTFLOWDEP		CRSTRTYP		INLSUBTYP		OUTLSUBTYP		OUTSUBDEP		OUTHEIGHT		CORRWIDTH		CORRDEPTH		ENCHRINWIDTH		ENCHROHWWIDTH100		ENCHROHWWIDTH50

		ANC1		001		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Rabbit Creek/Old Seward Hwy				MOA		Municipality		VB		61.08387		149.82417		Gabion baskets from 20 feet to 100 feet below outlet. (straight line distance)  Observed many adult coho above and below culverts		A		1						0.2758620679								AR		CG		LC						6		2		8.8000001907		39.5		24.2999992371

		ANC1		002		Rabbit creek		Anchorage		A-8		247-60-10318				Little Rabbit  Creek		Old Seward Hwy.				DOT		State		VB		61.07788		149.81149		Inlet blocked by concrete riprap.  Outlet partially blocked by gravel.  Adult coho observed DS of outlet and in cluvert but not above.  Inchannel split by island for first 50'.  2 flat baffles at 54.5' from inlet and .5 23 ft in. forming 2.5' & 1'  falls.		A		1		5		red		0.2878048718		0.0317880996						CP		NO		NO						2.75		0.5		5.9000000954		14.6999998093		26.2999992371

		ANC1		003		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Porcupine Trail						Private		VB		61.08749		149.82024		Center culvert has grvel and small boulders at inlet.  Left culvert is concrete.  Adult coho above and below culvert observed.  Special Site Cond. - entire concrete facing is degraded.   Observed resident fish in outlet pool.  (DV)		A		1		8		gray										OT		NO		NO		0		4.3499999046						4		17.7999992371		16.6000003815

		ANC1		004		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Mally Road				MOA		Municipality		VB		61.12368		149.77606		Outlet flare crooked/not level - high on right side.  Only 2 traps set downstream.  Observed DV downstream.		A		1		5		red		0.7445255518		0.0401388258		0.890007019		0.5800018311		CP		LC		NO		0		3.3800001144		3		0.5		5.0999999046		7.1999998093		6.5

		ANC1		005		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Malley Rd, (Jr. Academy)				MOA		Municipality		VB		61.12406		149.77769		Driveway of Jr. Academy.  DV oberved upstream.  Culvert ring seperated LWR third.		A		1		6		red		0.4293193519		0.0244582351		2.1200027466		1.5200042725		CP		NO		NO		0		4.2100000381		3		0.5		4.0999999046		9.5		9.6000003815

		ANC1		006		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (S. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.13817		149.81862		DV observed upstream.		A		1		6		red		0.5660377145		0.0230620615		0.9400024414		0.4199981689		CP		NO		NO		0		3		2.5		0.5		3		5.3000001907		5.3000001907

		ANC1		007		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (N. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.15065		149.80199		ATV trail running across upstream.		A		1		6		red		0.6019417644		0.0098876953		0.5399932861		0.2099990845		CP		SC		NO				3		3		0.5		3.0999999046		4.6999998093		5.5999999046

		ANC1		008		Chester Creek		Anchorage		A-8		247-50-10050				Chester Creek (S. Fork)		Muldoon Rd.				MOA		Municipality		VB		61.21008		149.73154		Surveyed in June with total stn.  Outlets nearly submerged.  OT - RT outlet almost  completely blocked but has substantial flow.		A		1		8		gray										CP		LC		CG						3		0.6000000238		7.0999999046		8.6000003815		11.5

		ANC1		009		Cook Inlet		Anchorage		A-8		247-50-10050				Chester Creek		Mallard Drive				MOA		Municipality		VB		61.19315		149.82736		Deep channel above crossing.  Downstream 2-3 foot higher grade.  Riffle below boulder concrete rip-rap at culvert.  High graident in culvert.		A		1		4		red		0.4290909171		0.0220500417		-0.25		-1.2099990845		PA		NO		NO		0		4.3099999428		3		0.5		5.9000000954		10.1999998093		17.2999992371

		ANC1		011		Spring Creek		Anchorage								Fire Creek		Glenn Hwy				DOT		State		VB		61.34453		149.55812		Can't see light through culvert.  Water level at or slightly  above rustline. Velocities taken three days later than elevations.		A		1		6		red		0.4591836631				-0.5199966431		-1.0399932861		CP		NO		NO		0		4		3		0.5		4.5		13.8000001907		5.8000001907





Figures

		Bins		Number		Freq						Category		Red		Gray		Green		STRUCTCAT		gray		green		red		Grand Total										Red		Gray		Green				Structure Category						Red - Assumed not adequate for fish passage		Green - Assumed adequate for fish passage		Gray -Insufficient data								Structure Category		Red		Gray		Green				Red		Gray		Green		overall						STRUCTCAT		gray		green		red		Grand Total				Red by stream type

		1		3		3						1		0		0.67		0.33		1		1		2		0		3										0		33		67				1				number		76		9		12		97						1		0		1		2		3		0		33		67		red		gray		green		1		1		2		0		3				Anadromous		69.7

		3		2		2						3		0.33		0.33		0.33		3		0		1		1		2										50		0		50				3				percent		78.4		9.3		12.4								2		0		0		0		0		50		0		50		49		39		9		3		0		1		1		2				Resident		30.3

		4		17		18						4		0.06		0.25		0.69		4		0		0		17		17										100		0		0				4																		3		1		0		1		2		65		35		0		50.5		40.2		9.3		4		6		0		11		17

		5		27		28						5		0.74		0.19		0.07		5		1		2		24		27										89		4		7				5																		4		11		6		0		17		67		26		7								5		7		2		18		27

		6		14		14						6		0.50		0.21		0.29		6		0		2		12		14										86		0		14				6																		5		18		8		1		27		86		0		14								6		0		2		12		14

		8		34		35						8		0.00		1.00		0.00		8		10		2		22		34										65		29		6				8																		6		12		0		2		14		21		74		6								8		25		2		7		34

		Total		97																Grand Total		12		9		76		97																																				8		0		0		0		0														Grand Total		39		9		49		97

																				Overall		12.4		9.3		78.4																																								0		33		1		34

																																																																		42		48		7		97

																						above based on level 1 and level 2 results
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Sheet4

		Site		Juvenile		Adult		Resident		J-V		J-EB		J-Leap		Depth		J-Sum		Velocity		Exhausted at Burst Speed		Excessive Leap		Insufficient Depth		A-sum		R-V		R-EB		R-Leap		R-Depth		R-Sum

		3		V		none		EB		1		0		0		0		1												0		1		0		0		1

		7		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		8		V		none		V		1		0		0		0		1												1		0		0		0		1

		12		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		14A		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		14B		V		EB		V

		18		V		EB		V		1				0		0		1		0		1		0		0		0		1		0		0		0		1

		19A7		EB		EB		EB		0		1		0		0		1												0		1		0		0		1

		19B7		EB		none		EB

		20A7		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		20B7		V		EB		V												0		1		0		0		1

		21A		Leap; V		Depth		Leap, Depth, EB												0		0		0		1		1

		21B		V		Depth		Depth, EB		1		0		0		0		1												0		1		0		1		2

		28		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		30		V		none		V		1		0		0		0		1												1		0		0		0		1

		37A		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		37B		V		EB		V

		48		V		none		EB		1		0		0		0		1												0		1		0		0		1

		50A		Leap; V		EB		Leap; V		1		0		1		0		2		0		1		0		0		1		1		0		1		0		2

		50B		Leap; V		EB		Leap; V

		51A		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		51B		EB		none		EB

		52A		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		52B		V		none		V

		56A		V		none		V		1		0		0		0		1												1		0		0		0		1

		56B		V		none		V

		69A		V		none		V		1		0		0		0		1												1		0		0		0		1

		69B		V		none		V

		71A		V		none		V		1		0		0		0		1												1		0		0		0		1

		71B		V		none		V

		74A		V		none		V		1		0		0		0		1												1		0		0		0		1

		82		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		86		EB		depth		EB		0		1		0		0		1		0		0		0		1		1		0		1		0		0		1

		89		EB		depth		EB		0		1		0		0		1		0		0		0		1		1		0		1		0		0		1

		96		V		none		EB		1		0		0		0		1												0		1		0		0		1

		99		V		none		EB		1		0		0		0		1												0		1		0		0		1

										18		7		1		0				0		8		0		3				13		12		1		1

								25		72		28		4		0				0		73		0		27				52		48		4		4

																				Total		11
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		Count of STRUCTCLSALL		STRUCTCLSALL

		STRUCTCAT		gray		green		red		Grand Total

		1		1		2				3

		3				1		1		2

		4						17		17

		5		1		2		24		27

		6				2		12		14

		8		10		2		22		34

		Grand Total		12		9		76		97





		

		Count of STRUCTCAT

		STRUCTCAT		Total

		1		3

		3		2

		4		17

		5		27

		6		14

		8		34

		Grand Total		97





		

		Count of STRUCTCAT

		STRUCTCAT		Total

		1		3

		3		2

		4		17

		5		27

		6		14

		8		34

		Grand Total		97





		WSHEDCODE		CROSSID		STRUCTCAT		AR		STRUCTCLS		CULVGRAD%		PHTFLOWIND		ENCRRATIO		CRSTRTYP		CULVGRAD		STRUCTCLSALL		RED		G		C		O		number				Gradient

		NKN1		003		4		A		gray		-0.23		-0.83		0.74		PA		-0.0023		red																Green		Gray		Red		All Data

		NKN1		006		1		A		gray		1.95		-1.64		0.64		CO		0.0195		gray														Median		0.15		0.74		2.09		1.64

		NKN1		007		4		A		gray		1.36		-0.36		0.58		AR		0.0136		red														Q1		-0.59		0.35		1.34		0.61

		NKN1		008		4		A		gray		-0.63				0.57		PA		-0.0063		red														Min		-0.95		-0.63		-2.38		-2.38

		NKN1		012		4		A		gray		0.32		-0.54		0.60		AR		0.0032		red														Max		0.15		0.74		2.09		1.64

		NKN1		014		8		A		gray								AR				red														Q3		0.25		0.75		2.14		1.69

		NKN1		018		4		R		gray		0.74		0.23		0.73		AR		0.0074		red

		NKN1		019		8		A		gray								AR				red														Stream Constriction

		NKN1		020		8		A		gray								CP				red																Green		Gray		Red		All Data

		NKN1		021		8		R		gray								CP				red														Median		1.01		0.74		0.63		0.68

		NKN1		023		8		A		gray								AR				gray														Q1		0.93		0.61		0.47		0.52

		SKN1		028		4		R		gray		1.95		-0.63		0.53		AO		0.0195		red														Min		0.88		0.53		0.08		0.08

		SKN1		030		5		A		gray		0.39		0.13		0.65		CP		0.0039		red														Max		1.01		0.74		0.63		0.68

		NKN1		037		8		A		gray								CP				red														Q3		1.06		0.74		0.63		0.71

		NKN1		038		8		A		gray								AR				gray

		NKN1		041		5		A		gray		-0.42						CP		-0.0042		gray														Outfall Height

		NKN1		045		8		A		gray								CP				gray																Green		Gray		Red		All Data

		EKN1		048		5		A		gray		0.83		-0.98		0.93		CP		0.0083		red														Median		-0.41		-0.54		0.56		0.21

		EKN1		050		8		A		gray								PA				red														Q1		-0.69		-0.77		-0.02		-0.13

		EKN1		051		8		A		gray								AR				red														Min		-0.83		-1.64		-0.98		-1.64

		EKN1		052		8		A		gray								AR				red														Max		-0.41		-0.54		0.56		0.21

		EKN1		054		8		A		gray								AR				gray														Q3		-0.35		-0.47		0.58		0.22

		EKN1		056		8		A		gray								CP				red

		EKN1		058		8		R		gray								AR				gray

		SKN1		065		8		A		gray								CP				gray

		EKN1		068		8		A		gray								CP				gray

		EKN1		069		8		A		gray								CP				red

		EKN1		070		8		A		gray								CP				red

		EKN1		071		8		A		gray								AR				red

		EKN1		074		8		A		gray								AO				red

		EKN1		078		8		A		gray								AO				gray

		NKN1		082		5		A		gray		1.89		-0.68		0.86		CP		0.0189		red

		NKN1		083		5		A		gray		0.60		0.00		0.88		CP		0.0060		red

		NKN1		086		8		A		gray								CP				red

		EKN1		089		8		R		gray		0.76		-0.77		1.14		CP		0.0076		red

		EKN1		092		8		R		gray								CO				gray

		EKN1		093		8		A		gray								AR				gray

		EKN1		096		5		A		gray		0.60		0.21		0.87		CP		0.0060		red

		EKN1		099		5		R		gray		0.91		-0.40		1.37		CP		0.0091		red		0.73		-0.48		0.79

		NKN1		013		8		A		green								CP				green		0.81		0.54		0.24

		NKN1		035		6		A		green		0.15		-0.47				CP		0.0015		green

		EKN1		047		3		A		green		-0.94				1.06		CP		-0.0094		green

		EKN1		049		6		R		green		0.35		-0.77		0.97		CP		0.0035		green

		EKN1		055		5		A		green		-0.24		-0.83		1.26		CP		-0.0024		green

		EKN1		057		8		R		green								AO				green

		NKN1		061		1		A		green		0.90		0.30		1.32		AO		0.0090		green

		EKN1		077		1		R		green		5.33		-0.35		0.88		AO		0.0533		green

		NKN1		080		5		A		green		-0.95		0.08		0.92		CP		-0.0095		green		0.66		-0.34		1.07

		NKN1		001		5		A		red		2.44		-0.13		0.40		CP		0.0244		red		G, C		1		1		0		2

		NKN1		002		6		A		red				0.83		0.51		CP				red		O		0		0		1		1

		NKN1		004		4		A		red		0.46		2.02		0.59		AR		0.0046		red		O		0		0		1		1

		NKN1		005		4		A		red		1.60		3.18		0.53		AR		0.0160		red		O		0		0		1		1

		NKN1		009		6		A		red		4.26		-0.38				CP		0.0426		red		G		1		0		0		1

		NKN1		010		6		A		red		0.11		1.29		0.46		CP		0.0011		red		C, O		0		1		1		2

		NKN1		011		6		A		red		1.56		0.98		0.48		CP		0.0156		red		C, O		0		1		1		2

		NKN1		015		4		A		red		1.38		1.64		0.86		AR		0.0138		red		O		0		0		1		1

		NKN1		016		4		R		red		1.04		0.53		1.33		AR		0.0104		red		O		0		0		1		1

		NKN1		017		5		R		red		2.45				1.03		CP		0.0245		red		G		1		0		0		1

		NKN1		022		6		A		red		2.55		0.04		0.51		CP		0.0255		red		G		1		0		0		1

		NKN1		024		4		A		red		3.80		0.41		0.60		AR		0.0380		red		G, O		1		0		1		2

		NKN1		025		5		A		red		0.02		0.82		0.08		CP		0.0002		red		C, O		0		1		1		2

		SKN1		026		4		R		red		3.40		1.14		0.75		AR		0.0340		red		G, O		1		0		1		2

		SKN1		027		8		R		red		4.12				0.94		CP				red		G, O		1		0		1		2

		SKN1		029		5		R		red		8.89		3.73		0.68		CP		0.0889		red		G, O		1		0		1		2

		SKN1		031		8		R		red		7.34						CP				red		G		1		0		0		1

		SKN1		032		6		R		red		1.58		0.96		0.48		CP		0.0158		red		G, C, O		1		1		1		3

		SKN1		033		5		A		red		1.69		-0.12		0.42		CP		0.0169		red		C		0		1		0		1

		SKN1		034		5		R		red		2.62		-0.63		1.01		CP		0.0262		red		G		1		0		0		1

		NKN1		036		6		A		red		8.93		-0.40				CP		0.0893		red		G		1		0		0		1

		NKN1		040		4		A		red		0.61		0.78		0.63		AR		0.0061		red		O		0		0		1		1

		NKN1		042		5		A		red		2.90						CP		0.0290		red		G		1		0		0		1

		NKN1		043		5		A		red		-2.38		0.67		0.31		CP		-0.0238		red		G, C, O		1		1		1		3

		NKN1		044		8		R		red		1.97				0.66		CP				red		O		0		0		1		1

		EKN1		046		5		A		red		17.10				0.77		CP		0.1710		red		G		1		0		0		1

		EKN1		053		5		A		red		2.94		-0.02		0.47		CP		0.0294		red		G, C		1		1		0		2

		NKN1		060		5		R		red		5.46				0.97		CP		0.0546		red		G		1		0		0		1

		NKN1		062		6		A		red		2.04		-0.06		0.44		CP		0.0204		red		G, C		1		1		0		2

		NKN1		063		8		A		red		1.88				3.10		CP				red		G. O		1		0		1		2

		NKN1		064		6		R		red		2.04		0.29				CP		0.0204		red		G		1		0		0		1

		NKN1		066		4		A		red		0.69		0.50		0.64		AR		0.0069		red		O		0		0		1		1

		EKN1		067		6		R		red		1.98		-0.08				CP		0.0198		red		G		1		0		0		1

		EKN1		072		4		R		red		6.47		1.04		0.52		AR		0.0647		red		G, O		1		0		1		2

		EKN1		073		4		R		red		4.38		1.71		0.60		AR		0.0438		red		G, O		1		0		1		2

		EKN1		075		4		A		red		3.28		0.58		0.82		PA		0.0328		red		G, O		1		0		1		2

		EKN1		076		8		R		red								CP				red		G, O		1		0		1		2

		NKN1		079		5		A		red		0.74		0.60		1.27		CP		0.0074		red		O		0		0		1		1

		NKN1		081		6		A		red		0.97		0.67		0.47		CP		0.0097		red		C, O		0		1		1		2

		NKN1		084		6		A		red		2.14				0.76		CP		0.0214		red		G		1		0		0		1

		NKN1		085		5		A		red		4.75		0.46		0.96		CP		0.0475		red		G, O		1		0		1		2

		NKN1		087		5		A		red		2.03						CP		0.0203		red		G		1		0		0		1

		NKN1		088		3		R		red		4.08		-0.98		0.65		CP		0.0408		red		G		1		0		0		1

		EKN1		090		5		R		red		0.42		0.34		1.13		CP		0.0042		red		O		0		0		1		1

		EKN1		091		5		A		red		0.72		0.35		1.18		CP		0.0072		red		O		0		0		1		1

		EKN1		094		8		A		red		3.60						CP				red		G		1		0		0		0

		EKN1		095		8		A		red								AR				red

		EKN1		097		5		A		red		1.33		-0.02		0.32		CP		0.0133		red		C		0		1		0		1

		EKN1		098		5		R		red		3.59		1.00		0.41		CP		0.0359		red		G, C, O		1		1		1		3
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		WSHEDCODE		CROSSID		ID		X		Y		STRUCTCAT		STRUCTCLS		Category		SUBBASIN		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		LEGQSEC		LEGSEC		LEGTOWN		LEGNS		LEGRANGE		LEGEW		LEGMER		FIELDNOTES

		NKN1		001		1		-151.13712		60.476980		5		red		1		Kenai River		Slikok Creek		College Loop Road				DOT		State		SW		36		5		N		10		W		S.M.		Outlets are perched and have eroded a large pool ; channel turns 90 degrees, and follows left side of valley.  Bank stabilization measures at outlet pool have been badly trampled. Evidence of fish cleaning (halibut carcasses) in outlet pool.

		NKN1		002		2		-150.88326		60.470540		6		red		1		Kenai River		Bear Creek		Funny River Road				DOT		State		SW		12		4		N		10		W		S.M.		Outlet is perched about 10 inches; FWS plans to raise the level of oullet pool b

		NKN1		003		3		-151.11990		60.434010		4		gray		2		Kenai River		Slikok Creek		Arc Loop Road				DOT		State		SW		13		4		N		11		W		S.M.		Short pipe; erosion at inlet and fill slope erosion runoff from road causing gullying.  DOT plans to replace culvert in 2002.

		NKN1		004		4		-151.12163		60.437190		4		red		1		Kenai River		Slikok Creek		Sterling Highway				DOT		State		SW		13		4		N		11		W		S.M.

		NKN1		005		5		-151.21492		60.351390		4		red		1		Kasilof River		Coal Creek		Sterling Highway				DOT		State		SE		17		3		N		10		W		S.M.

		NKN1		006		6		-151.13797		60.473840		1		gray		2		Kenai River		Slikok Creek		Kalifornski Beach Road				DOT		State		NW		18		3		N		10		W		S.M.		root wad revetment erosion control at inlet and outlet - full head walls.  No deep habitat upstream except under culvert (>2 feet deep most N 1 foot)  some deeper areas downstream.

		NKN1		007		7		-151.11798		60.563840		4		gray		2		Kenai River		Beaver Creek		Kenai Spur Highway				DOT		State		SW		36		6		N		11		W		S.M.

		NKN1		008		8		-151.08194		60.538030		4		gray		2		Kenai River		Unnamed		Kenai Spur Highway				DOT		State		SW		8		5		N		10		W		S.M.		This culvert was abandoned when the Kenai SH was improved and should be removed and old roadbed rehabbed in a channel.  The culvert was full of slack water at the inlet, the outlet is about 15 ft from the inlet of site 9.

		NKN1		009		9		-151.08344		60.537980		6		green		3		Kenai River		unnamed		Kenai Spur Hwy.				DOT		State		SW		8		5		N		10		W		S.M.		Lower culvert uner Kenai Spur Hwy.  Portion of data on site 8 data sheets.

		NKN1		010		10		-151.26390		60.558090		3		red		1		Kenai River		unnamed		Kenai Spur Hwy				DOT		State		NE		6		5		N		11		W		S.M.		Pipe has dropped N 10 feet from outlet.  Major headwall erosion DOT replacing culvert.  No tailcrest data as culvert was replaced before we returned to resurvey.  Active construction site - silt barrier functional.

		NKN1		011		11		-151.27110		60.560230		6		red		1		Kenai River		unnamed		Kenai Spur Road				DOT		State		SE		31		6		N		11		W		S.M.		Inlet headwall damaged - seperated from main pipe.  To be repaired in 2 weeks.  They plan to raise outlet pool to eliminate perch also.  Wetland above inlet in narrow valley.  Upstream - wetland. Entire culvert replaced before tailcrest was redone.

		NKN1		012		12		-151.09644		60.775640		6		gray		2		Cook Inlet		Bishop Creek		North Kenai Hwy				DOT		State		NE		19		8		N		10		W		S.M.		In good shape.  Lots of material in culvert.

		NKN1		013		13		-151.14452		60.567860		8		gray		2		Kenai River		unnamed		Kenai Spur Hwy				DOT		State		SW		6		6		N		10		W		S.M.		Beaver ponded up/down channel.  Makes 90 degree turn into inlet.  Beaver lodge just above inlet.  Blownout beaver dam below outlet pool - no apparent recent activity.

		NKN1		014		14		-151.26906		60.302630		8		gray		2		Kasilof River		Crooked Creek		Sterling Hwy				DOT		State		SW		31		3		N		11		W		S.M.		Severe embankment erosion at outlet.  Large outlet pool > 8 feet deep.  Perched outlet invert 6-8".  Unstable upstream embankment slope.

		NKN1		015		15		-151.26262		60.355750		4		red		1		Cook Inlet		Coal Creek		Kalifornski Beach Rd.				DOT		State		NW		18		3		N		11		W		S.M.		Short headwall with erosion behind.  Perched at outlet - 1 foot.  Large outlet scour hole > 8 feet deep.

		NKN1		016		16		-151.42743		60.191170		4		red		1		Cook Inlet		Falls Creek		Sterling Hwy.				DOT		State		NE		7		1		N		12		W		S.M.		Likely has barrier near mouth.  CG?SC above influence of inlet.  Headwall separating upstream and dowstream from culvert and leaning.

		NKN1		017		17		-151.44377		60.172290		5		red		1		Cook Inlet		Corea		Sterling Hwy				DOT		State		SE		13		1		N		13		W		S.M.		Culvert in good shape - appears to pass fish.  First 1/3 of culvert high grad, second 2/3rd pooled.

		NKN1		018		18		-151.73537		59.937530		4		gray		2		Cook Inlet		Happy Creek		Sterling Hwy				DOT		State		NW		8		3		S		14		W		S.M.		Upstream thalweg aims to left side at headwll.  Very steep embankment on upstream side but well vegetated with alder.  Falls near mouth create migratory barrier near mouth to anadromous fish - no salmon.

		NKN1		019		19		-151.78839		59.852050		8		gray		2		Cook Inlet		Stariski Creek		Sterling Hwy				DOT		State		NW		12		4		S		15		W		S.M.		Eroding embankment gully above outlet.  At inlet river and  pipe eroding deeply on each side - should be a bridge here!  Right culvert only functions at high water. Inlet erosion codes - FIBO

		NKN1		020		20		-151.63435		59.801060		8		gray		2		Anchor Point		North Fork Anchor River		Nikolaeusk Rd.				DOT		State		SW		29		4		S		14		W		S.M.		CP damage at inlet.  Overly steep embankment.  Fill eroding above pipes at outlet.  Jeep trail along outchannel and crosses 300 feet below culvert.  Boulders in culverts for good resting places for fish.

		NKN1		021		21		-151.62451		59.766990		8		gray		2		Anchor River		unnamed		North Fork Road				DOT		State		SW		2		5		S		14		W		S.M.		Left pipe (smaller one) perched 150 mm.  Right pipe perched 20 mm.  Resurvey on 7/24/01.

		NKN1		022		22		-151.67807		59.712870		6		red		1		Anchor River		unnamed		North Fork Anchor Road				DOT		State		SW		28		5		S		14		W		S.M.		neet to return to do discharge.  Multiple channels meeting at inlet (must do seperatly and add?). Steep embankment but well vegetated on outlet.  Some erosion and damage at inlet but still functional.

		NKN1		023		23		-151.82896		59.774350		8		gray		2		Anchor River		North Fork Anchor River		Sterling Hwy				DOT		State		NE		4		5		S		15		W		S.M.		Large (2.5 ft above water level) 30' wide by 50' long mid-channel bar 6ft above culverts.  4 culverts in headwall. Some reosion on ends at outlet.  Raw embankment on outlet with a few willows.  Should be a bridge on this river.

		NKN1		024		24		-151.78055		59.757250		4		red		1		Anchor River		unnamed		Serling Hwy.				DOT		State		SE		11		5		S		15		W		S.M.		Very steep embankments gullying undermining road gfc above inlet.

		NKN1		025		25		-151.70049		59.714470		5		red		1		Anchor River		unnamed		Sterling Hwy.				DOT		State		NW		29		5		S		14		W		S.M.		Outlet perched 6 inches.  Beaver meadow - stream.

		SKN1		026		26		-151.66776		59.669760		4		red		1		Anchor River		Diamond Creek		Sterling Hwy				DOT		State		SE		9		6		S		14		W		S.M.		Evidence of past erosion around right side of inlet headwall.  Six inch perch at outlet, flexed down.

		SKN1		027		27		-151.46747		59.664470		8		gray		2		Kachemak Bay		Palmer Creek or Coal Creek		East End Road				DOT		State		NE		15		6		S		13		W		S.M.		20 inch perch at outlet on right (main) culvert. Both too short and misaligned.  Active channel widening upstream of culvert.  Right inlet smashed and  perched from  debris.  Rt. aligned with inchannel, offset 25 feet to outchannel. L is offset 8 ft.

		SKN1		028		28		-151.34305		59.709170		1		gray		2		Kachemak Bay		Fritz Creek		East End Road				DOT		State		SW		28		5		S		12		W		S.M.		Water pooled in culvert except for uppermost section 3-4 m.  Very steep embankment.

		SKN1		029		29		-151.25420		59.745250		5		red		1		Kachemak Bay		McNeil Creek		East End Road				DOT		State		NW		13		5		S		12		W		S.M.		2 foot perch at outlet from apron.  Thaw heat pipe broken.  Heavy willow growth.  High grad. Plunge pools < 1 ft. deep - maybe too steep for fish.

		SKN1		030		30		-151.30783		59.738880		5		gray		2		Anchor River		Beaver Creek		Hutler Road/Beaver Creek Road				DOT		State		SW		15		5		S		12		W		S.M.		Damage at inlet and outlet 5%

		SKN1		031		31		-151.60452		59.819060		8		gray		2		Anchor River		unnamed		Nikolaevsk				DOT		State		NE		24		4		S		14		W		S.M.		2 culverts, large one sits higher, has one foot perch with large boulder at outlet; small culvert is countersunk.

		SKN1		032		32		-151.66293		59.801600		6		red		1		North Fork Anchor River		unnamed		North Fork Road				DOT		State		NE		27		4		S		14		W		S.M.		Ten inch perch at outlet.  Very small creek width = or < 3 feet no pool developed.  Channel flows thought hummocky wetland, diffficult to locate channel.  Channel steps off sphagnum and goes through substrate.

		SKN1		033		33		-151.52312		60.011260		5		red		1		Deep Creek		Silver Salmon		Oilwell Road				DOT		State		NW		16		2		S		13		W		S.M.		Pipe damage at inlet.  Erosion on both sides squashed gabions falling apart.

		SKN1		034		34		-151.38377		60.234100		5		red		1		Cook Inlet		unnamed		Sterling Hwy				DOT		State		SW		5		1		S		13		W		S.M.		Marsh upstream with poorly defined channel.  Damaged 4 foot section detached at left overflow.

		NKN1		035		35		-151.20167		60.517220		6		green		3		Kenai River		unnamed		SBS Road				DOT		State		SE		16		5		N		11		W		S.M.		Chain-link fence across inlet causing an inlet control due to vegetation build-up.  No defined tailcrest at outlet - very marshy.  Upstream level profile, and stream width measurements data missing due to mashy conditions.

		NKN1		036		36		-151.20370		60.518180		6		green		3		Kenai River		unnamed		Sterling Hwy.				DOT		State		SE		16		5		N		11		W		S.M.		Apron is jacked up at inlet.  May help a lot to remove apron.  Ponded above.  Artifical channel just up stream of culvert.

		NKN1		037		37		-151.04462		60.488330		8		gray		2		Kenai River		Soldotna Creek		E. Redoubt Street				DOT		State		SW		28		5		N		10		W		S.M.		Inlet control on both culverts. Headwall at outlet is eroded between culverts.  Left culvert outlet perched slightly, very high velocity at outlet.  Boulders placed in outlet pool to reduce outlet perch but was not effective. Had broad tailcrest < 5% of f

		NKN1		038		38		-151.01984		60.498550		4		green		3		Kenai River		Soldotna Creek		Sterling Hwy.				DOT		State		NW		27		5		N		10		W		S.M.		Baffles installed in culvert.  V-notch wier at about 3 m. upstream of culvert.  Riprap riffle below outlet.

		NKN1		040		40		-150.45998		60.531300		4		red		1		Moose River		East Fork Moose River		Sterling Hwy.				DOT		State		NW		14		5		N		7		W		S.M.		Some erosion at outlet caused by road drainage structure.

		NKN1		041		41		-150.11455		60.484040		5						Kenai River		Jean Creek		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		Riffle with natural substrate throughout the culvert.  No outlet pool; riffle below outlet.  Beaver dam above culvert about 8 feet upstream.

		NKN1		042		42		-150.11443		60.484200		5		red		1		Kenai River		unnamed		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		this culvert serves as an overflow for beaver pond (on Jean Creek) above.  Woody debris damming inlet.  Flared outlet clogged with debris.

		NKN1		043		43		-150.20159		60.45959		5		red		1		Kenai River		Hidden Creek		Skilak lake Road				DOT		State		NW		8		4		N		5		W		S.M.		Structural plate crushed at outlet.

		NKN1		044		44		-149.78354		60.488460		8		gray		2		Kenai Lake		Shackleford Creek		Snug Harbor Road				DOT		State		NE		34		5		N		3		W		S.M.		Very steep stream.  Most of flow through right culvert.  Substrate in left culvert but has an inlet control drop.  According to adjacent landowner of 20 yrs. stream does not flow in winter.

		NKN1		045		45		-149.64395		60.524790		8		gray		2		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Trib of Daves Creek. Braided channels up and downstream from culverts.  Two inlet channels bend sharpley before flowing opposite directions into culverts.  Inlet jacked on left culvert.  Inlet velocities difficult to measure, 2 flows converging at pipes.

		EKN1		046		46		-149.84178		60.493710		5		red		1		Kenai River		Bean Creek		Ptarmigan Place				DOT		State		SE		29		5		N		3		W		S.M.		Two adjacent culverts - 148.5 feet between culverts.  Riprap upstream.  No outlet pool thus no tailcrest data.

		EKN1		047		47		-149.84262		60.493620		3		green		3		Kenai River		Bean Creek		Bean Creek				DOT		State		SE		29		5		N		3		W		S.M.		Culvert less than one year old.  148 feet US of site 46.  Estimated height of culvert based on average height of pipe at site 46.

		EKN1		048		48		-149.64211		60.524700		5		red		1		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		about three years old.  In channel is channelized abou 20 feet upstream and degrading channel - produced lots of salmon spawning habitat downstream.  No tailcrest distance.

		EKN1		049		49		-149.64110		60.524770		6		green		3		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Very small channel drainingseepage.  Large pool above culvert.

		EKN1		050		50		-149.43753		60.505460		8		gray		2		Kenai River		Moose Creek		Seward Hwy.				DOT		State		SW		22		5		N		1		W		S.M.		Two 5.5 ft squash pipes perched about 1 foot at outlet and jacked up at inlet.  Aggradation above inlet control.

		EKN1		051		51		-149.42070		60.502200		8		gray		2		Kenai River		Moose Creek		Seward Hwy.				DOT		State		NE		27		5		N		1		W		S.M.		Outlet pool ponded by Trail Lake.  We removed beaver debris blocking right pipe and part of left pipe.

		EKN1		052		52		-149.35806		60.311010		8		gray		2		Kenai River		unnamed		Seward Hwy.				DOT		State																Channel 80 ft. above to 50 ft. below culvert.  Flat bottom riffle from construction activities.  New culverts with 2 overflow culverts above.  Riffle below right culvert, shallow pool below left.

		EKN1		053		53		-149.35013		60.090190		5		red		1		Resurrection  Bay		Spring Creek		Nash Road				DOT		State

		EKN1		054		54		-149.36989		60.204910		8		gray		2		Resurrection  Bay		Grouse Creek		Seward Hwy.				DOT		State																Recent construction activities have altered flow patterns and levels.  Difficult to determine OHW indicators.  No invert measurements at inlet due to substrate.  No tailcrest  - large pool at outlet.

		EKN1		055		55		-149.36267		60.242560		5		green		3		Resurrection Bay		Grouse Creek		Seward Hwy.				DOT		State																Constructed this summer.  Channel makes about a 90 degree bend going in and out of culverts.

		EKN1		056		56		-149.40208		60.166480		8		gray		2		Resurrection Bay		unnamed		Seward Hwy		5		DOT		State																Channel makes a 90 degree angle at outlet pool.  Culverts not depressed, resting on channel bottom.

		EKN1		057		57		-149.53314		60.610700		8		gray		2		Kenai River		Slate Creek		Seward Hwy.		43		DOT		State																No outlet pool - only riffle at outlet

		EKN1		058		58		-149.49545		60.643840		8		gray		2		Six Mile Creek		Colorado Creek		Seward Hwy.		46		DOT		State																Agradation in left culvert has diverted flow to far right bank causing inlet erosion.  No water in left culvert.

		NKN1		060		60		-150.31564		60.442440		5		red		1		Kenai River		Lower Ohmer Creek		Upper Skilak Lake Campground				DOT		State		NE		16		4		N		6		W		S.M.		Shallow water in outlet and through culvert.  Outlet perch (8 inches)) occasional very high flows in spring (B. Glick pers observ.). Check weather instrument 3 is needed.

		NKN1		061		61		-150.31798		60.440250		1		green		3		Kenai River		Lower Ohmer Creek		Upper Skilak Campground Rd.				DOT		State		NE		16		4		N		6		W		S.M.

		NKN1		062		62		-150.30798		60.456190		6		red		1		Kenai River				Upper Skilak Campground Rd.				DOT		State		NW		10		4		N		6		W		S.M.

		NKN1		063		63		-150.67616		60.725440		8		gray		2		Swanson River		Sucker Creek		Swan Lake Road				DOT		State																Right pipe is abandoned.  Creek known to be used by andromonous fish for spawning but none were observed.  Inlet pipe near outlet to lake.

		NKN1		064		64		-150.73932		60.732050		6		gray		2		Swanson River		unnamed		Swan Lake				DOT		State																Current culvert is adjacent to old squashed non-functional one.  Newer one is bowed in middle but still functional.  Wetland above crossing, channel below feeding Swanson River.

		SKN1		065		65		-151.27340		60.296950		8		gray		2		Kasilof River		Crooked Creek		Fish Hatchery				DOT		State		NE		1		2		N		12		W		S.M.		Fill slope erosion on both sides.

		NKN1		066		66		-149.60808		60.525570		4		red		1		Kenai River		Daves Creek		Sterling Hwy.				DOT		State

		EKN1		067		67		-149.46826		60.514170		6		gray		2		Resurrection Bay		Moose Creek		Seward Hwy.				DOT		State

		EKN1		068		68		-149.41231		60.144310		8		gray		2		Resurrection Bay		unnamed		Salmon Creek Road				DOT		State																Tributary of Salmon Creek. Marshy on both sides of creek.  Lots of course grvel accum. Above Salmon Creek Rd. culvert.  Left culvert highly aggraded - very little flow in it.  Many pink Samon observed in spawning area above Salmon Creek Rd.

		EKN1		069		69		-149.36758		60.123090		8		gray		2		Resurrection Bay		unnamed		Nash Road				DOT		State																Creek next to Afognak Logging.  Adult Coho spawning up and downstream.  Observed small fish in vicinity of traps downstream.  None caught.  Moved traps to different location but still none caught.

		EKN1		070		70		-149.36758		60.183331		8		gray		2		Resurrection Bay		Bear Creek		Bear Lake				DOT		State																There is a weir upstream at about 35 feet.

		EKN1		071		71		-149.53886		60.600020		8		gray		2		Kenai River		Summit Creek		Seward Hwy		42.5		DOT		State																Channel one makes a 90 degree turn at inlet.  Nice adult Dolly Varden observed.

		EKN1		072		72		-149.58160		60.558620		4		red		1		Kenai River		John's Creek		Seward Hwy.		39		DOT		State		NW		2		5		N		2		W		S.M.		Very steep channel, perch at outlet.  Bedrock falls above cascading boulder caused pools below.

		EKN1		073		73		-149.47667		60.670840		4		red		1		Sixmile Creek		Fresno Creek		Seward Hwy				DOT		State		NE		25		7		N		1		W		S.M.		High perch at outlet

		EKN1		074		74		-149.54541		60.595260		8		gray		2		Kenai River		Quartz Creek		Seward Hwy.		42		DOT		State		NE		24		5		N		2		W		S.M.		right culvert has no flow due to aggradation.  Channel has diverted all flow to left culvert.  Island has formed above inlet.Cobble deposited covering endls of mitered cluvert.

		EKN1		075		75		-149.61951		60.919300		4		red		1		Turnagain Arm		Bear Creek		Hope Hwy FH14		16		DOT		State		NW		10		8		N		1		E		S.M.		Goes subsurface in winter.  Landowner has right to divert water - diverting 1/2 channel (10%).  DOT put in rip-rap below to prevent outlet pool scouring and out channel degradation. Need to depress pipe to promote aggradation in culvert.

		EKN1		076		76		-149.43570		60.801970		8		gray		2		Sixmile Creek		Beaver Dam Creek		Hope Hwy FH14		1.5		DOT		State		NW		3		8		N		1		W		S.M.		Terraced beacer ponds bleow site.  Small woody debris accumulations has produced broad braided outchannel.  No defined outchennel.

		EKN1		077		77		-149.42970		60.817950		1		green		3		Sixmile Creek		Alder Creek		Hope Hwy FH 14				DOT		State		NE		3		8		N		1		W		S.M.		Riffle through culvert - no outlet pool

		EKN1		078		78		-149.35733		60.740670		1		gray		2		Sixmile Creek		Silvertip Creek		Seward Hwy.				DOT		State		NE		36		6		N		1		E		S.M.		Downstream outlet - flow directed outward and eroding bank - needs repair.

		NKN1		079		79		-151.20906		60.535870		5		red		1		Kenai River		unnamed		Bridge Access Rd				DOT		State		SE		9		5		N		11		W		S.M.		200 M. north of viewing platform.  Inlet pipe seperated at flare, eroding around pipe.  Flares have rusted and falling apart at outlet, Inlet OK.  Retorfit outlet ext. & apron inlet apron rusted through and separted CMP.  Observed dead coho fry 100' US.

		NKN1		080		80		-151.20959		60.544850		5		gray		2		Kenai River		Beaver Loop Creek		Bridge Access				DOT		State		NE		9		5		N		11		W		S.M.		Heavy siltation aquatic veg. Growth.  Flow very slow.  Many salmon smolt below.  Channel was pooled about 95 feet above culveert before natural channel resumed.

		NKN1		081		81		-150.86696		60.704630		6		red		1		Swanson River		Mink Creek		off of Swanson River Road				USFWS		Federal		SE		9		7		N		9		W		S.M.		Damaged inlet pipe but still functional.  Outlet pipe invert about two inches above substrate.

		NKN1		082		82		-150.85968		60.706340		5		gray		2		Swanson River		Mink Creek		off of Swanson River Road				USFWS		Federal																Both banks D/S(but particularly LB) are undercut.

		NKN1		083		83		-150.82326		60.704670		5		gray		2		Swanson River		Breeze Lake Creek		off of Swanson River Road				USFWS		Federal		NE		15		7		N		9		W		S.M.		new culvert, no outlet pool.  No rustline, hard to find OHW work at outlet.  Pipe is set hight at both ends.  Substrate 9 inches below inlet invert.

		NKN1		084		84		-150.83717		60.703720		6		red		1		Swanson River		Breeze Lake Creek		off Swanson River Road				USFWS		Federal		NW		15		7		N		9		W		S.M.		Road grader pushing material into stream.  Pipe inlet jacked up.

		NKN1		085		85		-150.85414		60.507890		5		red		1		Kenai River		unnamed		Stephens Rd.				DOT		State		NW		24		5		N		9		W		S.M.		About a two inch perch at outlet.  Inlet peeled open about 2 feet on top 1/2 of pipe.  Eight inch overflow pipe about 4 feet higher than main pipe.

		NKN1		086		86		-150.85739		60.513670		8		gray		2		Kenai River		unnamed		Scout Lake Rd.				DOT		State		NE		14		5		N		9		W		S.M.		Culvert is bowed and has large grassy build up on upstream side.

		NKN1		087		87		-150.79225		60.518710		5		red		1		Kenai River		unnamed		Scout Lake Loop Rd.				DOT		State		SE		14		5		N		9		W		S.M.		Marsh below and above Inlet control (inlet pool tailcrest just above inlet opening).

		NKN1		088		88		-149.37349		60.749950		3		gray		2		Sixmile Creek		unnamed		Seward Hwy.				DOT		State																Very high gradient about 25% upstream.  Flared inlet high encroach ratio.

		EKN1		089		89		-149.36197		60.743870		5		green		3		Sixmile Creek		unnamed		Seward Hwy.				DOT		State																Riprap used to narrow and direct outchannel.  A second pool below outlet pool made with rebar and wood.  Outlet pool backwater extends about 3/8 of way up culvert.

		EKN1		090		90		-149.36374		60.745470		5		red		1		Sixmile Creek		unnamed		Seward Hwy		60.5		DOT		State																Outlet side is beaver meadow with defined "E" channel.

		EKN1		091		91		-149.27774		60.728340		5		red		1		Sixmile Creek		Ditch Creek		Seward Hwy.				DOT		State																Creek is almost just a ditch along road.  Riprap in outlet pool.  Creek follows ditch.

		EKN1		092		92		-149.26765		60.732480		1		gray		2		Canyon Creek		Pete's Creek		Seward Hwy				DOT		State		NW		3		7		N		1		W		S.M.		baffles throughout culvert.  Direct current/substrate in zig zag pattern.  Rip rap in outlet channel below tailcrest.

		EKN1		093		93		-149.25774		60.742070		8		gray		2		Sixmile Creek		Spokane Creek		Seward Hwy.				DOT		State		NE		34		7		N		1		W		S.M.		Right outlet filled with gravel about halfway up width.  Concrete headwall & steel brush guards at inlet.  Baffles in left culv. that form 2 large pools - hinder barrel vel. Measurement.

		EKN1		094		94		-149.24898		60.751460		8		gray		2		Sixmile Creek		Bertha Creek		Seward Hwy.		66		DOT		State		SE		27		7		N		1		W		S.M.		Riprap in banks 50 - 60 feet upstream.  Debris rack in need of repair.

		EKN1		095		95		-149.21901		60.779420		8		gray		2		Sixmile Creek		Lyon Creek		Seward Hwy.				DOT		State		SE		14		8		N		1		W		S.M.		large accumulation of woody debris on debris rack at inlet, particuarly on left culvert has caused much aggredation.  Area around crossing is rip-rapped heavily.

		EKN1		096		96		-149.33328		60.731490		5		red		1		Granite Creek		unnamed		Seward Hwy.		62		DOT		State																Observed adult coho 130 feet downstream.  Scoured outlet pool.  Material from inlet fill slope scoured during high flow event and deposited in large bar midchannel below outlet pool.

		EKN1		097		97		-149.20749		60.790280		5		red		1		Granite Creek		unnamed		Seward Hwy				DOT		State																Headwall separated 1-2 feet from outlet.

		EKN1		098		98		-149.13025		60.824190		5		red		1		Quartz Creek		unnamed		Seward Hwy.				DOT		State

		EKN1		099		99		-149.58630		60.551630		5		gray		2		Quartz Creek		Jerome Lake		Jerome lake FS Rd.				USFS		Federal		NW		2		5		N		2		W		S.M.		Meadow stream with many large bolders in channel.  Culvert heavily rip-rapped.
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		WSHEDCODE		CROSSID		SUBBASIN		QUADNAME		ITMCODE		STRMNO		STRMNOSTAT		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		HILLSLOPEPOS		LAT_DEG		LON_DEG		FIELDNOTES		CULVSEQ		CULVVISIT		STRUCTCAT		STRUCTCLS		ENCRRATIO		CULVGRAD		PHTFLOWIND		PHTFLOWDEP		CRSTRTYP		INLSUBTYP		OUTLSUBTYP		OUTSUBDEP		OUTHEIGHT		CORRWIDTH		CORRDEPTH		ENCHRINWIDTH		ENCHROHWWIDTH100		ENCHROHWWIDTH50

		ANC1		001		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Rabbit Creek/Old Seward Hwy				MOA		Municipality		VB		61.08387		149.82417		Gabion baskets from 20 feet to 100 feet below outlet. (straight line distance)  Observed many adult coho above and below culverts		A		1						0.2758620679								AR		CG		LC						6		2		8.8000001907		39.5		24.2999992371

		ANC1		002		Rabbit creek		Anchorage		A-8		247-60-10318				Little Rabbit  Creek		Old Seward Hwy.				DOT		State		VB		61.07788		149.81149		Inlet blocked by concrete riprap.  Outlet partially blocked by gravel.  Adult coho observed DS of outlet and in cluvert but not above.  Inchannel split by island for first 50'.  2 flat baffles at 54.5' from inlet and .5 23 ft in. forming 2.5' & 1'  falls.		A		1		5		red		0.2878048718		0.0317880996						CP		NO		NO						2.75		0.5		5.9000000954		14.6999998093		26.2999992371

		ANC1		003		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Porcupine Trail						Private		VB		61.08749		149.82024		Center culvert has grvel and small boulders at inlet.  Left culvert is concrete.  Adult coho above and below culvert observed.  Special Site Cond. - entire concrete facing is degraded.   Observed resident fish in outlet pool.  (DV)		A		1		8		gray										OT		NO		NO		0		4.3499999046						4		17.7999992371		16.6000003815

		ANC1		004		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Mally Road				MOA		Municipality		VB		61.12368		149.77606		Outlet flare crooked/not level - high on right side.  Only 2 traps set downstream.  Observed DV downstream.		A		1		5		red		0.7445255518		0.0401388258		0.890007019		0.5800018311		CP		LC		NO		0		3.3800001144		3		0.5		5.0999999046		7.1999998093		6.5

		ANC1		005		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Malley Rd, (Jr. Academy)				MOA		Municipality		VB		61.12406		149.77769		Driveway of Jr. Academy.  DV oberved upstream.  Culvert ring seperated LWR third.		A		1		6		red		0.4293193519		0.0244582351		2.1200027466		1.5200042725		CP		NO		NO		0		4.2100000381		3		0.5		4.0999999046		9.5		9.6000003815

		ANC1		006		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (S. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.13817		149.81862		DV observed upstream.		A		1		6		red		0.5660377145		0.0230620615		0.9400024414		0.4199981689		CP		NO		NO		0		3		2.5		0.5		3		5.3000001907		5.3000001907

		ANC1		007		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (N. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.15065		149.80199		ATV trail running across upstream.		A		1		6		red		0.6019417644		0.0098876953		0.5399932861		0.2099990845		CP		SC		NO				3		3		0.5		3.0999999046		4.6999998093		5.5999999046

		ANC1		008		Chester Creek		Anchorage		A-8		247-50-10050				Chester Creek (S. Fork)		Muldoon Rd.				MOA		Municipality		VB		61.21008		149.73154		Surveyed in June with total stn.  Outlets nearly submerged.  OT - RT outlet almost  completely blocked but has substantial flow.		A		1		8		gray										CP		LC		CG						3		0.6000000238		7.0999999046		8.6000003815		11.5

		ANC1		009		Cook Inlet		Anchorage		A-8		247-50-10050				Chester Creek		Mallard Drive				MOA		Municipality		VB		61.19315		149.82736		Deep channel above crossing.  Downstream 2-3 foot higher grade.  Riffle below boulder concrete rip-rap at culvert.  High graident in culvert.		A		1		4		red		0.4290909171		0.0220500417		-0.25		-1.2099990845		PA		NO		NO		0		4.3099999428		3		0.5		5.9000000954		10.1999998093		17.2999992371

		ANC1		011		Spring Creek		Anchorage								Fire Creek		Glenn Hwy				DOT		State		VB		61.34453		149.55812		Can't see light through culvert.  Water level at or slightly  above rustline. Velocities taken three days later than elevations.		A		1		6		red		0.4591836631				-0.5199966431		-1.0399932861		CP		NO		NO		0		4		3		0.5		4.5		13.8000001907		5.8000001907





Figures

		Bins		Number		Freq						Category		Red		Gray		Green		STRUCTCAT		gray		green		red		Grand Total										Red		Gray		Green				Structure Category						Red - Assumed not adequate for fish passage		Green - Assumed adequate for fish passage		Gray -Insufficient data								Structure Category		Red		Gray		Green				Red		Gray		Green		overall						STRUCTCAT		gray		green		red		Grand Total				Red by stream type

		1		3		3						1		0		0.67		0.33		1		1		2		0		3										0		33		67				1				number		76		9		12		97						1		0		1		2		3		0		33		67		red		gray		green		1		1		2		0		3				Anadromous		69.7

		3		2		2						3		0.33		0.33		0.33		3		0		1		1		2										50		0		50				3				percent		78.4		9.3		12.4								2		0		0		0		0		50		0		50		49		39		9		3		0		1		1		2				Resident		30.3

		4		17		18						4		0.06		0.25		0.69		4		0		0		17		17										100		0		0				4																		3		1		0		1		2		65		35		0		50.5		40.2		9.3		4		6		0		11		17

		5		27		28						5		0.74		0.19		0.07		5		1		2		24		27										89		4		7				5																		4		11		6		0		17		67		26		7								5		7		2		18		27

		6		14		14						6		0.50		0.21		0.29		6		0		2		12		14										86		0		14				6																		5		18		8		1		27		86		0		14								6		0		2		12		14

		8		34		35						8		0.00		1.00		0.00		8		10		2		22		34										65		29		6				8																		6		12		0		2		14		21		74		6								8		25		2		7		34

		Total		97																Grand Total		12		9		76		97																																				8		0		0		0		0														Grand Total		39		9		49		97

																				Overall		12.4		9.3		78.4																																								0		33		1		34

																																																																		42		48		7		97

																						above based on level 1 and level 2 results
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Sheet4

		Site		Juvenile		Adult		Resident		J-V		J-EB		J-Leap		Depth		J-Sum		Velocity		Exhausted at Burst Speed		Excessive Leap		Insufficient Depth		A-sum		R-V		R-EB		R-Leap		R-Depth		R-Sum

		3		V		none		EB		1		0		0		0		1												0		1		0		0		1

		7		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		8		V		none		V		1		0		0		0		1												1		0		0		0		1

		12		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		14A		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		14B		V		EB		V

		18		V		EB		V		1				0		0		1		0		1		0		0		0		1		0		0		0		1

		19A7		EB		EB		EB		0		1		0		0		1												0		1		0		0		1

		19B7		EB		none		EB

		20A7		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		20B7		V		EB		V												0		1		0		0		1

		21A		Leap; V		Depth		Leap, Depth, EB												0		0		0		1		1

		21B		V		Depth		Depth, EB		1		0		0		0		1												0		1		0		1		2

		28		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		30		V		none		V		1		0		0		0		1												1		0		0		0		1

		37A		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		37B		V		EB		V

		48		V		none		EB		1		0		0		0		1												0		1		0		0		1

		50A		Leap; V		EB		Leap; V		1		0		1		0		2		0		1		0		0		1		1		0		1		0		2

		50B		Leap; V		EB		Leap; V

		51A		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		51B		EB		none		EB

		52A		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		52B		V		none		V

		56A		V		none		V		1		0		0		0		1												1		0		0		0		1

		56B		V		none		V

		69A		V		none		V		1		0		0		0		1												1		0		0		0		1

		69B		V		none		V

		71A		V		none		V		1		0		0		0		1												1		0		0		0		1

		71B		V		none		V

		74A		V		none		V		1		0		0		0		1												1		0		0		0		1

		82		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		86		EB		depth		EB		0		1		0		0		1		0		0		0		1		1		0		1		0		0		1

		89		EB		depth		EB		0		1		0		0		1		0		0		0		1		1		0		1		0		0		1

		96		V		none		EB		1		0		0		0		1												0		1		0		0		1

		99		V		none		EB		1		0		0		0		1												0		1		0		0		1

										18		7		1		0				0		8		0		3				13		12		1		1

								25		72		28		4		0				0		73		0		27				52		48		4		4

																				Total		11
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		Count of STRUCTCLSALL		STRUCTCLSALL

		STRUCTCAT		gray		green		red		Grand Total

		1		1		2				3

		3				1		1		2

		4						17		17

		5		1		2		24		27

		6				2		12		14

		8		10		2		22		34

		Grand Total		12		9		76		97





		

		Count of STRUCTCAT

		STRUCTCAT		Total

		1		3

		3		2

		4		17

		5		27

		6		14

		8		34

		Grand Total		97





		

		Count of STRUCTCAT

		STRUCTCAT		Total

		1		3

		3		2

		4		17

		5		27

		6		14

		8		34

		Grand Total		97





		WSHEDCODE		CROSSID		STRUCTCAT		AR		STRUCTCLS		CULVGRAD%		PHTFLOWIND		ENCRRATIO		CRSTRTYP		CULVGRAD		STRUCTCLSALL		RED		G		C		O		number				Gradient

		NKN1		003		4		A		gray		-0.23		-0.83		0.74		PA		-0.0023		red																Green		Gray		Red		All Data

		NKN1		006		1		A		gray		1.95		-1.64		0.64		CO		0.0195		gray														Median		0.15		0.74		2.09		1.64

		NKN1		007		4		A		gray		1.36		-0.36		0.58		AR		0.0136		red														Q1		-0.59		0.35		1.34		0.61

		NKN1		008		4		A		gray		-0.63				0.57		PA		-0.0063		red														Min		-0.95		-0.63		-2.38		-2.38

		NKN1		012		4		A		gray		0.32		-0.54		0.60		AR		0.0032		red														Max		0.15		0.74		2.09		1.64

		NKN1		014		8		A		gray								AR				red														Q3		0.25		0.75		2.14		1.69

		NKN1		018		4		R		gray		0.74		0.23		0.73		AR		0.0074		red

		NKN1		019		8		A		gray								AR				red														Stream Constriction

		NKN1		020		8		A		gray								CP				red																Green		Gray		Red		All Data

		NKN1		021		8		R		gray								CP				red														Median		1.01		0.74		0.63		0.68

		NKN1		023		8		A		gray								AR				gray														Q1		0.93		0.61		0.47		0.52

		SKN1		028		4		R		gray		1.95		-0.63		0.53		AO		0.0195		red														Min		0.88		0.53		0.08		0.08

		SKN1		030		5		A		gray		0.39		0.13		0.65		CP		0.0039		red														Max		1.01		0.74		0.63		0.68

		NKN1		037		8		A		gray								CP				red														Q3		1.06		0.74		0.63		0.71

		NKN1		038		8		A		gray								AR				gray

		NKN1		041		5		A		gray		-0.42						CP		-0.0042		gray														Outfall Height

		NKN1		045		8		A		gray								CP				gray																Green		Gray		Red		All Data

		EKN1		048		5		A		gray		0.83		-0.98		0.93		CP		0.0083		red														Median		-0.41		-0.54		0.56		0.21

		EKN1		050		8		A		gray								PA				red														Q1		-0.69		-0.77		-0.02		-0.13

		EKN1		051		8		A		gray								AR				red														Min		-0.83		-1.64		-0.98		-1.64

		EKN1		052		8		A		gray								AR				red														Max		-0.41		-0.54		0.56		0.21

		EKN1		054		8		A		gray								AR				gray														Q3		-0.35		-0.47		0.58		0.22

		EKN1		056		8		A		gray								CP				red

		EKN1		058		8		R		gray								AR				gray

		SKN1		065		8		A		gray								CP				gray

		EKN1		068		8		A		gray								CP				gray

		EKN1		069		8		A		gray								CP				red

		EKN1		070		8		A		gray								CP				red

		EKN1		071		8		A		gray								AR				red

		EKN1		074		8		A		gray								AO				red

		EKN1		078		8		A		gray								AO				gray

		NKN1		082		5		A		gray		1.89		-0.68		0.86		CP		0.0189		red

		NKN1		083		5		A		gray		0.60		0.00		0.88		CP		0.0060		red

		NKN1		086		8		A		gray								CP				red

		EKN1		089		8		R		gray		0.76		-0.77		1.14		CP		0.0076		red

		EKN1		092		8		R		gray								CO				gray

		EKN1		093		8		A		gray								AR				gray

		EKN1		096		5		A		gray		0.60		0.21		0.87		CP		0.0060		red

		EKN1		099		5		R		gray		0.91		-0.40		1.37		CP		0.0091		red		0.73		-0.48		0.79

		NKN1		013		8		A		green								CP				green		0.81		0.54		0.24

		NKN1		035		6		A		green		0.15		-0.47				CP		0.0015		green

		EKN1		047		3		A		green		-0.94				1.06		CP		-0.0094		green

		EKN1		049		6		R		green		0.35		-0.77		0.97		CP		0.0035		green

		EKN1		055		5		A		green		-0.24		-0.83		1.26		CP		-0.0024		green

		EKN1		057		8		R		green								AO				green

		NKN1		061		1		A		green		0.90		0.30		1.32		AO		0.0090		green

		EKN1		077		1		R		green		5.33		-0.35		0.88		AO		0.0533		green

		NKN1		080		5		A		green		-0.95		0.08		0.92		CP		-0.0095		green		0.66		-0.34		1.07

		NKN1		001		5		A		red		2.44		-0.13		0.40		CP		0.0244		red		G, C		1		1		0		2

		NKN1		002		6		A		red				0.83		0.51		CP				red		O		0		0		1		1

		NKN1		004		4		A		red		0.46		2.02		0.59		AR		0.0046		red		O		0		0		1		1

		NKN1		005		4		A		red		1.60		3.18		0.53		AR		0.0160		red		O		0		0		1		1

		NKN1		009		6		A		red		4.26		-0.38				CP		0.0426		red		G		1		0		0		1

		NKN1		010		6		A		red		0.11		1.29		0.46		CP		0.0011		red		C, O		0		1		1		2

		NKN1		011		6		A		red		1.56		0.98		0.48		CP		0.0156		red		C, O		0		1		1		2

		NKN1		015		4		A		red		1.38		1.64		0.86		AR		0.0138		red		O		0		0		1		1

		NKN1		016		4		R		red		1.04		0.53		1.33		AR		0.0104		red		O		0		0		1		1

		NKN1		017		5		R		red		2.45				1.03		CP		0.0245		red		G		1		0		0		1

		NKN1		022		6		A		red		2.55		0.04		0.51		CP		0.0255		red		G		1		0		0		1

		NKN1		024		4		A		red		3.80		0.41		0.60		AR		0.0380		red		G, O		1		0		1		2

		NKN1		025		5		A		red		0.02		0.82		0.08		CP		0.0002		red		C, O		0		1		1		2

		SKN1		026		4		R		red		3.40		1.14		0.75		AR		0.0340		red		G, O		1		0		1		2

		SKN1		027		8		R		red		4.12				0.94		CP				red		G, O		1		0		1		2

		SKN1		029		5		R		red		8.89		3.73		0.68		CP		0.0889		red		G, O		1		0		1		2

		SKN1		031		8		R		red		7.34						CP				red		G		1		0		0		1

		SKN1		032		6		R		red		1.58		0.96		0.48		CP		0.0158		red		G, C, O		1		1		1		3

		SKN1		033		5		A		red		1.69		-0.12		0.42		CP		0.0169		red		C		0		1		0		1

		SKN1		034		5		R		red		2.62		-0.63		1.01		CP		0.0262		red		G		1		0		0		1

		NKN1		036		6		A		red		8.93		-0.40				CP		0.0893		red		G		1		0		0		1

		NKN1		040		4		A		red		0.61		0.78		0.63		AR		0.0061		red		O		0		0		1		1

		NKN1		042		5		A		red		2.90						CP		0.0290		red		G		1		0		0		1

		NKN1		043		5		A		red		-2.38		0.67		0.31		CP		-0.0238		red		G, C, O		1		1		1		3

		NKN1		044		8		R		red		1.97				0.66		CP				red		O		0		0		1		1

		EKN1		046		5		A		red		17.10				0.77		CP		0.1710		red		G		1		0		0		1

		EKN1		053		5		A		red		2.94		-0.02		0.47		CP		0.0294		red		G, C		1		1		0		2

		NKN1		060		5		R		red		5.46				0.97		CP		0.0546		red		G		1		0		0		1

		NKN1		062		6		A		red		2.04		-0.06		0.44		CP		0.0204		red		G, C		1		1		0		2

		NKN1		063		8		A		red		1.88				3.10		CP				red		G. O		1		0		1		2

		NKN1		064		6		R		red		2.04		0.29				CP		0.0204		red		G		1		0		0		1

		NKN1		066		4		A		red		0.69		0.50		0.64		AR		0.0069		red		O		0		0		1		1

		EKN1		067		6		R		red		1.98		-0.08				CP		0.0198		red		G		1		0		0		1

		EKN1		072		4		R		red		6.47		1.04		0.52		AR		0.0647		red		G, O		1		0		1		2

		EKN1		073		4		R		red		4.38		1.71		0.60		AR		0.0438		red		G, O		1		0		1		2

		EKN1		075		4		A		red		3.28		0.58		0.82		PA		0.0328		red		G, O		1		0		1		2

		EKN1		076		8		R		red								CP				red		G, O		1		0		1		2

		NKN1		079		5		A		red		0.74		0.60		1.27		CP		0.0074		red		O		0		0		1		1

		NKN1		081		6		A		red		0.97		0.67		0.47		CP		0.0097		red		C, O		0		1		1		2

		NKN1		084		6		A		red		2.14				0.76		CP		0.0214		red		G		1		0		0		1

		NKN1		085		5		A		red		4.75		0.46		0.96		CP		0.0475		red		G, O		1		0		1		2

		NKN1		087		5		A		red		2.03						CP		0.0203		red		G		1		0		0		1

		NKN1		088		3		R		red		4.08		-0.98		0.65		CP		0.0408		red		G		1		0		0		1

		EKN1		090		5		R		red		0.42		0.34		1.13		CP		0.0042		red		O		0		0		1		1

		EKN1		091		5		A		red		0.72		0.35		1.18		CP		0.0072		red		O		0		0		1		1

		EKN1		094		8		A		red		3.60						CP				red		G		1		0		0		0

		EKN1		095		8		A		red								AR				red

		EKN1		097		5		A		red		1.33		-0.02		0.32		CP		0.0133		red		C		0		1		0		1

		EKN1		098		5		R		red		3.59		1.00		0.41		CP		0.0359		red		G, C, O		1		1		1		3

																		2.96		0.66		0.74				Culvert Gradient		Stream Constriction		Outfall Height		Multiple Factors

																										29.7163420262		13.0991877393		27		16
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		WSHEDCODE		CROSSID		ID		X		Y		STRUCTCAT		STRUCTCLS		Category		SUBBASIN		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		LEGQSEC		LEGSEC		LEGTOWN		LEGNS		LEGRANGE		LEGEW		LEGMER		FIELDNOTES

		NKN1		001		1		-151.13712		60.476980		5		red		1		Kenai River		Slikok Creek		College Loop Road				DOT		State		SW		36		5		N		10		W		S.M.		Outlets are perched and have eroded a large pool ; channel turns 90 degrees, and follows left side of valley.  Bank stabilization measures at outlet pool have been badly trampled. Evidence of fish cleaning (halibut carcasses) in outlet pool.

		NKN1		002		2		-150.88326		60.470540		6		red		1		Kenai River		Bear Creek		Funny River Road				DOT		State		SW		12		4		N		10		W		S.M.		Outlet is perched about 10 inches; FWS plans to raise the level of oullet pool b

		NKN1		003		3		-151.11990		60.434010		4		gray		2		Kenai River		Slikok Creek		Arc Loop Road				DOT		State		SW		13		4		N		11		W		S.M.		Short pipe; erosion at inlet and fill slope erosion runoff from road causing gullying.  DOT plans to replace culvert in 2002.

		NKN1		004		4		-151.12163		60.437190		4		red		1		Kenai River		Slikok Creek		Sterling Highway				DOT		State		SW		13		4		N		11		W		S.M.

		NKN1		005		5		-151.21492		60.351390		4		red		1		Kasilof River		Coal Creek		Sterling Highway				DOT		State		SE		17		3		N		10		W		S.M.

		NKN1		006		6		-151.13797		60.473840		1		gray		2		Kenai River		Slikok Creek		Kalifornski Beach Road				DOT		State		NW		18		3		N		10		W		S.M.		root wad revetment erosion control at inlet and outlet - full head walls.  No deep habitat upstream except under culvert (>2 feet deep most N 1 foot)  some deeper areas downstream.

		NKN1		007		7		-151.11798		60.563840		4		gray		2		Kenai River		Beaver Creek		Kenai Spur Highway				DOT		State		SW		36		6		N		11		W		S.M.

		NKN1		008		8		-151.08194		60.538030		4		gray		2		Kenai River		Unnamed		Kenai Spur Highway				DOT		State		SW		8		5		N		10		W		S.M.		This culvert was abandoned when the Kenai SH was improved and should be removed and old roadbed rehabbed in a channel.  The culvert was full of slack water at the inlet, the outlet is about 15 ft from the inlet of site 9.

		NKN1		009		9		-151.08344		60.537980		6		green		3		Kenai River		unnamed		Kenai Spur Hwy.				DOT		State		SW		8		5		N		10		W		S.M.		Lower culvert uner Kenai Spur Hwy.  Portion of data on site 8 data sheets.

		NKN1		010		10		-151.26390		60.558090		3		red		1		Kenai River		unnamed		Kenai Spur Hwy				DOT		State		NE		6		5		N		11		W		S.M.		Pipe has dropped N 10 feet from outlet.  Major headwall erosion DOT replacing culvert.  No tailcrest data as culvert was replaced before we returned to resurvey.  Active construction site - silt barrier functional.

		NKN1		011		11		-151.27110		60.560230		6		red		1		Kenai River		unnamed		Kenai Spur Road				DOT		State		SE		31		6		N		11		W		S.M.		Inlet headwall damaged - seperated from main pipe.  To be repaired in 2 weeks.  They plan to raise outlet pool to eliminate perch also.  Wetland above inlet in narrow valley.  Upstream - wetland. Entire culvert replaced before tailcrest was redone.

		NKN1		012		12		-151.09644		60.775640		6		gray		2		Cook Inlet		Bishop Creek		North Kenai Hwy				DOT		State		NE		19		8		N		10		W		S.M.		In good shape.  Lots of material in culvert.

		NKN1		013		13		-151.14452		60.567860		8		gray		2		Kenai River		unnamed		Kenai Spur Hwy				DOT		State		SW		6		6		N		10		W		S.M.		Beaver ponded up/down channel.  Makes 90 degree turn into inlet.  Beaver lodge just above inlet.  Blownout beaver dam below outlet pool - no apparent recent activity.

		NKN1		014		14		-151.26906		60.302630		8		gray		2		Kasilof River		Crooked Creek		Sterling Hwy				DOT		State		SW		31		3		N		11		W		S.M.		Severe embankment erosion at outlet.  Large outlet pool > 8 feet deep.  Perched outlet invert 6-8".  Unstable upstream embankment slope.

		NKN1		015		15		-151.26262		60.355750		4		red		1		Cook Inlet		Coal Creek		Kalifornski Beach Rd.				DOT		State		NW		18		3		N		11		W		S.M.		Short headwall with erosion behind.  Perched at outlet - 1 foot.  Large outlet scour hole > 8 feet deep.

		NKN1		016		16		-151.42743		60.191170		4		red		1		Cook Inlet		Falls Creek		Sterling Hwy.				DOT		State		NE		7		1		N		12		W		S.M.		Likely has barrier near mouth.  CG?SC above influence of inlet.  Headwall separating upstream and dowstream from culvert and leaning.

		NKN1		017		17		-151.44377		60.172290		5		red		1		Cook Inlet		Corea		Sterling Hwy				DOT		State		SE		13		1		N		13		W		S.M.		Culvert in good shape - appears to pass fish.  First 1/3 of culvert high grad, second 2/3rd pooled.

		NKN1		018		18		-151.73537		59.937530		4		gray		2		Cook Inlet		Happy Creek		Sterling Hwy				DOT		State		NW		8		3		S		14		W		S.M.		Upstream thalweg aims to left side at headwll.  Very steep embankment on upstream side but well vegetated with alder.  Falls near mouth create migratory barrier near mouth to anadromous fish - no salmon.

		NKN1		019		19		-151.78839		59.852050		8		gray		2		Cook Inlet		Stariski Creek		Sterling Hwy				DOT		State		NW		12		4		S		15		W		S.M.		Eroding embankment gully above outlet.  At inlet river and  pipe eroding deeply on each side - should be a bridge here!  Right culvert only functions at high water. Inlet erosion codes - FIBO

		NKN1		020		20		-151.63435		59.801060		8		gray		2		Anchor Point		North Fork Anchor River		Nikolaeusk Rd.				DOT		State		SW		29		4		S		14		W		S.M.		CP damage at inlet.  Overly steep embankment.  Fill eroding above pipes at outlet.  Jeep trail along outchannel and crosses 300 feet below culvert.  Boulders in culverts for good resting places for fish.

		NKN1		021		21		-151.62451		59.766990		8		gray		2		Anchor River		unnamed		North Fork Road				DOT		State		SW		2		5		S		14		W		S.M.		Left pipe (smaller one) perched 150 mm.  Right pipe perched 20 mm.  Resurvey on 7/24/01.

		NKN1		022		22		-151.67807		59.712870		6		red		1		Anchor River		unnamed		North Fork Anchor Road				DOT		State		SW		28		5		S		14		W		S.M.		neet to return to do discharge.  Multiple channels meeting at inlet (must do seperatly and add?). Steep embankment but well vegetated on outlet.  Some erosion and damage at inlet but still functional.

		NKN1		023		23		-151.82896		59.774350		8		gray		2		Anchor River		North Fork Anchor River		Sterling Hwy				DOT		State		NE		4		5		S		15		W		S.M.		Large (2.5 ft above water level) 30' wide by 50' long mid-channel bar 6ft above culverts.  4 culverts in headwall. Some reosion on ends at outlet.  Raw embankment on outlet with a few willows.  Should be a bridge on this river.

		NKN1		024		24		-151.78055		59.757250		4		red		1		Anchor River		unnamed		Serling Hwy.				DOT		State		SE		11		5		S		15		W		S.M.		Very steep embankments gullying undermining road gfc above inlet.

		NKN1		025		25		-151.70049		59.714470		5		red		1		Anchor River		unnamed		Sterling Hwy.				DOT		State		NW		29		5		S		14		W		S.M.		Outlet perched 6 inches.  Beaver meadow - stream.

		SKN1		026		26		-151.66776		59.669760		4		red		1		Anchor River		Diamond Creek		Sterling Hwy				DOT		State		SE		9		6		S		14		W		S.M.		Evidence of past erosion around right side of inlet headwall.  Six inch perch at outlet, flexed down.

		SKN1		027		27		-151.46747		59.664470		8		gray		2		Kachemak Bay		Palmer Creek or Coal Creek		East End Road				DOT		State		NE		15		6		S		13		W		S.M.		20 inch perch at outlet on right (main) culvert. Both too short and misaligned.  Active channel widening upstream of culvert.  Right inlet smashed and  perched from  debris.  Rt. aligned with inchannel, offset 25 feet to outchannel. L is offset 8 ft.

		SKN1		028		28		-151.34305		59.709170		1		gray		2		Kachemak Bay		Fritz Creek		East End Road				DOT		State		SW		28		5		S		12		W		S.M.		Water pooled in culvert except for uppermost section 3-4 m.  Very steep embankment.

		SKN1		029		29		-151.25420		59.745250		5		red		1		Kachemak Bay		McNeil Creek		East End Road				DOT		State		NW		13		5		S		12		W		S.M.		2 foot perch at outlet from apron.  Thaw heat pipe broken.  Heavy willow growth.  High grad. Plunge pools < 1 ft. deep - maybe too steep for fish.

		SKN1		030		30		-151.30783		59.738880		5		gray		2		Anchor River		Beaver Creek		Hutler Road/Beaver Creek Road				DOT		State		SW		15		5		S		12		W		S.M.		Damage at inlet and outlet 5%

		SKN1		031		31		-151.60452		59.819060		8		gray		2		Anchor River		unnamed		Nikolaevsk				DOT		State		NE		24		4		S		14		W		S.M.		2 culverts, large one sits higher, has one foot perch with large boulder at outlet; small culvert is countersunk.

		SKN1		032		32		-151.66293		59.801600		6		red		1		North Fork Anchor River		unnamed		North Fork Road				DOT		State		NE		27		4		S		14		W		S.M.		Ten inch perch at outlet.  Very small creek width = or < 3 feet no pool developed.  Channel flows thought hummocky wetland, diffficult to locate channel.  Channel steps off sphagnum and goes through substrate.

		SKN1		033		33		-151.52312		60.011260		5		red		1		Deep Creek		Silver Salmon		Oilwell Road				DOT		State		NW		16		2		S		13		W		S.M.		Pipe damage at inlet.  Erosion on both sides squashed gabions falling apart.

		SKN1		034		34		-151.38377		60.234100		5		red		1		Cook Inlet		unnamed		Sterling Hwy				DOT		State		SW		5		1		S		13		W		S.M.		Marsh upstream with poorly defined channel.  Damaged 4 foot section detached at left overflow.

		NKN1		035		35		-151.20167		60.517220		6		green		3		Kenai River		unnamed		SBS Road				DOT		State		SE		16		5		N		11		W		S.M.		Chain-link fence across inlet causing an inlet control due to vegetation build-up.  No defined tailcrest at outlet - very marshy.  Upstream level profile, and stream width measurements data missing due to mashy conditions.

		NKN1		036		36		-151.20370		60.518180		6		green		3		Kenai River		unnamed		Sterling Hwy.				DOT		State		SE		16		5		N		11		W		S.M.		Apron is jacked up at inlet.  May help a lot to remove apron.  Ponded above.  Artifical channel just up stream of culvert.

		NKN1		037		37		-151.04462		60.488330		8		gray		2		Kenai River		Soldotna Creek		E. Redoubt Street				DOT		State		SW		28		5		N		10		W		S.M.		Inlet control on both culverts. Headwall at outlet is eroded between culverts.  Left culvert outlet perched slightly, very high velocity at outlet.  Boulders placed in outlet pool to reduce outlet perch but was not effective. Had broad tailcrest < 5% of f

		NKN1		038		38		-151.01984		60.498550		4		green		3		Kenai River		Soldotna Creek		Sterling Hwy.				DOT		State		NW		27		5		N		10		W		S.M.		Baffles installed in culvert.  V-notch wier at about 3 m. upstream of culvert.  Riprap riffle below outlet.

		NKN1		040		40		-150.45998		60.531300		4		red		1		Moose River		East Fork Moose River		Sterling Hwy.				DOT		State		NW		14		5		N		7		W		S.M.		Some erosion at outlet caused by road drainage structure.

		NKN1		041		41		-150.11455		60.484040		5						Kenai River		Jean Creek		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		Riffle with natural substrate throughout the culvert.  No outlet pool; riffle below outlet.  Beaver dam above culvert about 8 feet upstream.

		NKN1		042		42		-150.11443		60.484200		5		red		1		Kenai River		unnamed		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		this culvert serves as an overflow for beaver pond (on Jean Creek) above.  Woody debris damming inlet.  Flared outlet clogged with debris.

		NKN1		043		43		-150.20159		60.45959		5		red		1		Kenai River		Hidden Creek		Skilak lake Road				DOT		State		NW		8		4		N		5		W		S.M.		Structural plate crushed at outlet.

		NKN1		044		44		-149.78354		60.488460		8		gray		2		Kenai Lake		Shackleford Creek		Snug Harbor Road				DOT		State		NE		34		5		N		3		W		S.M.		Very steep stream.  Most of flow through right culvert.  Substrate in left culvert but has an inlet control drop.  According to adjacent landowner of 20 yrs. stream does not flow in winter.

		NKN1		045		45		-149.64395		60.524790		8		gray		2		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Trib of Daves Creek. Braided channels up and downstream from culverts.  Two inlet channels bend sharpley before flowing opposite directions into culverts.  Inlet jacked on left culvert.  Inlet velocities difficult to measure, 2 flows converging at pipes.

		EKN1		046		46		-149.84178		60.493710		5		red		1		Kenai River		Bean Creek		Ptarmigan Place				DOT		State		SE		29		5		N		3		W		S.M.		Two adjacent culverts - 148.5 feet between culverts.  Riprap upstream.  No outlet pool thus no tailcrest data.

		EKN1		047		47		-149.84262		60.493620		3		green		3		Kenai River		Bean Creek		Bean Creek				DOT		State		SE		29		5		N		3		W		S.M.		Culvert less than one year old.  148 feet US of site 46.  Estimated height of culvert based on average height of pipe at site 46.

		EKN1		048		48		-149.64211		60.524700		5		red		1		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		about three years old.  In channel is channelized abou 20 feet upstream and degrading channel - produced lots of salmon spawning habitat downstream.  No tailcrest distance.

		EKN1		049		49		-149.64110		60.524770		6		green		3		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Very small channel drainingseepage.  Large pool above culvert.

		EKN1		050		50		-149.43753		60.505460		8		gray		2		Kenai River		Moose Creek		Seward Hwy.				DOT		State		SW		22		5		N		1		W		S.M.		Two 5.5 ft squash pipes perched about 1 foot at outlet and jacked up at inlet.  Aggradation above inlet control.

		EKN1		051		51		-149.42070		60.502200		8		gray		2		Kenai River		Moose Creek		Seward Hwy.				DOT		State		NE		27		5		N		1		W		S.M.		Outlet pool ponded by Trail Lake.  We removed beaver debris blocking right pipe and part of left pipe.

		EKN1		052		52		-149.35806		60.311010		8		gray		2		Kenai River		unnamed		Seward Hwy.				DOT		State																Channel 80 ft. above to 50 ft. below culvert.  Flat bottom riffle from construction activities.  New culverts with 2 overflow culverts above.  Riffle below right culvert, shallow pool below left.

		EKN1		053		53		-149.35013		60.090190		5		red		1		Resurrection  Bay		Spring Creek		Nash Road				DOT		State

		EKN1		054		54		-149.36989		60.204910		8		gray		2		Resurrection  Bay		Grouse Creek		Seward Hwy.				DOT		State																Recent construction activities have altered flow patterns and levels.  Difficult to determine OHW indicators.  No invert measurements at inlet due to substrate.  No tailcrest  - large pool at outlet.

		EKN1		055		55		-149.36267		60.242560		5		green		3		Resurrection Bay		Grouse Creek		Seward Hwy.				DOT		State																Constructed this summer.  Channel makes about a 90 degree bend going in and out of culverts.

		EKN1		056		56		-149.40208		60.166480		8		gray		2		Resurrection Bay		unnamed		Seward Hwy		5		DOT		State																Channel makes a 90 degree angle at outlet pool.  Culverts not depressed, resting on channel bottom.

		EKN1		057		57		-149.53314		60.610700		8		gray		2		Kenai River		Slate Creek		Seward Hwy.		43		DOT		State																No outlet pool - only riffle at outlet

		EKN1		058		58		-149.49545		60.643840		8		gray		2		Six Mile Creek		Colorado Creek		Seward Hwy.		46		DOT		State																Agradation in left culvert has diverted flow to far right bank causing inlet erosion.  No water in left culvert.

		NKN1		060		60		-150.31564		60.442440		5		red		1		Kenai River		Lower Ohmer Creek		Upper Skilak Lake Campground				DOT		State		NE		16		4		N		6		W		S.M.		Shallow water in outlet and through culvert.  Outlet perch (8 inches)) occasional very high flows in spring (B. Glick pers observ.). Check weather instrument 3 is needed.

		NKN1		061		61		-150.31798		60.440250		1		green		3		Kenai River		Lower Ohmer Creek		Upper Skilak Campground Rd.				DOT		State		NE		16		4		N		6		W		S.M.

		NKN1		062		62		-150.30798		60.456190		6		red		1		Kenai River				Upper Skilak Campground Rd.				DOT		State		NW		10		4		N		6		W		S.M.

		NKN1		063		63		-150.67616		60.725440		8		gray		2		Swanson River		Sucker Creek		Swan Lake Road				DOT		State																Right pipe is abandoned.  Creek known to be used by andromonous fish for spawning but none were observed.  Inlet pipe near outlet to lake.

		NKN1		064		64		-150.73932		60.732050		6		gray		2		Swanson River		unnamed		Swan Lake				DOT		State																Current culvert is adjacent to old squashed non-functional one.  Newer one is bowed in middle but still functional.  Wetland above crossing, channel below feeding Swanson River.

		SKN1		065		65		-151.27340		60.296950		8		gray		2		Kasilof River		Crooked Creek		Fish Hatchery				DOT		State		NE		1		2		N		12		W		S.M.		Fill slope erosion on both sides.

		NKN1		066		66		-149.60808		60.525570		4		red		1		Kenai River		Daves Creek		Sterling Hwy.				DOT		State

		EKN1		067		67		-149.46826		60.514170		6		gray		2		Resurrection Bay		Moose Creek		Seward Hwy.				DOT		State

		EKN1		068		68		-149.41231		60.144310		8		gray		2		Resurrection Bay		unnamed		Salmon Creek Road				DOT		State																Tributary of Salmon Creek. Marshy on both sides of creek.  Lots of course grvel accum. Above Salmon Creek Rd. culvert.  Left culvert highly aggraded - very little flow in it.  Many pink Samon observed in spawning area above Salmon Creek Rd.

		EKN1		069		69		-149.36758		60.123090		8		gray		2		Resurrection Bay		unnamed		Nash Road				DOT		State																Creek next to Afognak Logging.  Adult Coho spawning up and downstream.  Observed small fish in vicinity of traps downstream.  None caught.  Moved traps to different location but still none caught.

		EKN1		070		70		-149.36758		60.183331		8		gray		2		Resurrection Bay		Bear Creek		Bear Lake				DOT		State																There is a weir upstream at about 35 feet.

		EKN1		071		71		-149.53886		60.600020		8		gray		2		Kenai River		Summit Creek		Seward Hwy		42.5		DOT		State																Channel one makes a 90 degree turn at inlet.  Nice adult Dolly Varden observed.

		EKN1		072		72		-149.58160		60.558620		4		red		1		Kenai River		John's Creek		Seward Hwy.		39		DOT		State		NW		2		5		N		2		W		S.M.		Very steep channel, perch at outlet.  Bedrock falls above cascading boulder caused pools below.

		EKN1		073		73		-149.47667		60.670840		4		red		1		Sixmile Creek		Fresno Creek		Seward Hwy				DOT		State		NE		25		7		N		1		W		S.M.		High perch at outlet

		EKN1		074		74		-149.54541		60.595260		8		gray		2		Kenai River		Quartz Creek		Seward Hwy.		42		DOT		State		NE		24		5		N		2		W		S.M.		right culvert has no flow due to aggradation.  Channel has diverted all flow to left culvert.  Island has formed above inlet.Cobble deposited covering endls of mitered cluvert.

		EKN1		075		75		-149.61951		60.919300		4		red		1		Turnagain Arm		Bear Creek		Hope Hwy FH14		16		DOT		State		NW		10		8		N		1		E		S.M.		Goes subsurface in winter.  Landowner has right to divert water - diverting 1/2 channel (10%).  DOT put in rip-rap below to prevent outlet pool scouring and out channel degradation. Need to depress pipe to promote aggradation in culvert.

		EKN1		076		76		-149.43570		60.801970		8		gray		2		Sixmile Creek		Beaver Dam Creek		Hope Hwy FH14		1.5		DOT		State		NW		3		8		N		1		W		S.M.		Terraced beacer ponds bleow site.  Small woody debris accumulations has produced broad braided outchannel.  No defined outchennel.

		EKN1		077		77		-149.42970		60.817950		1		green		3		Sixmile Creek		Alder Creek		Hope Hwy FH 14				DOT		State		NE		3		8		N		1		W		S.M.		Riffle through culvert - no outlet pool

		EKN1		078		78		-149.35733		60.740670		1		gray		2		Sixmile Creek		Silvertip Creek		Seward Hwy.				DOT		State		NE		36		6		N		1		E		S.M.		Downstream outlet - flow directed outward and eroding bank - needs repair.

		NKN1		079		79		-151.20906		60.535870		5		red		1		Kenai River		unnamed		Bridge Access Rd				DOT		State		SE		9		5		N		11		W		S.M.		200 M. north of viewing platform.  Inlet pipe seperated at flare, eroding around pipe.  Flares have rusted and falling apart at outlet, Inlet OK.  Retorfit outlet ext. & apron inlet apron rusted through and separted CMP.  Observed dead coho fry 100' US.

		NKN1		080		80		-151.20959		60.544850		5		gray		2		Kenai River		Beaver Loop Creek		Bridge Access				DOT		State		NE		9		5		N		11		W		S.M.		Heavy siltation aquatic veg. Growth.  Flow very slow.  Many salmon smolt below.  Channel was pooled about 95 feet above culveert before natural channel resumed.

		NKN1		081		81		-150.86696		60.704630		6		red		1		Swanson River		Mink Creek		off of Swanson River Road				USFWS		Federal		SE		9		7		N		9		W		S.M.		Damaged inlet pipe but still functional.  Outlet pipe invert about two inches above substrate.

		NKN1		082		82		-150.85968		60.706340		5		gray		2		Swanson River		Mink Creek		off of Swanson River Road				USFWS		Federal																Both banks D/S(but particularly LB) are undercut.

		NKN1		083		83		-150.82326		60.704670		5		gray		2		Swanson River		Breeze Lake Creek		off of Swanson River Road				USFWS		Federal		NE		15		7		N		9		W		S.M.		new culvert, no outlet pool.  No rustline, hard to find OHW work at outlet.  Pipe is set hight at both ends.  Substrate 9 inches below inlet invert.

		NKN1		084		84		-150.83717		60.703720		6		red		1		Swanson River		Breeze Lake Creek		off Swanson River Road				USFWS		Federal		NW		15		7		N		9		W		S.M.		Road grader pushing material into stream.  Pipe inlet jacked up.

		NKN1		085		85		-150.85414		60.507890		5		red		1		Kenai River		unnamed		Stephens Rd.				DOT		State		NW		24		5		N		9		W		S.M.		About a two inch perch at outlet.  Inlet peeled open about 2 feet on top 1/2 of pipe.  Eight inch overflow pipe about 4 feet higher than main pipe.

		NKN1		086		86		-150.85739		60.513670		8		gray		2		Kenai River		unnamed		Scout Lake Rd.				DOT		State		NE		14		5		N		9		W		S.M.		Culvert is bowed and has large grassy build up on upstream side.

		NKN1		087		87		-150.79225		60.518710		5		red		1		Kenai River		unnamed		Scout Lake Loop Rd.				DOT		State		SE		14		5		N		9		W		S.M.		Marsh below and above Inlet control (inlet pool tailcrest just above inlet opening).

		NKN1		088		88		-149.37349		60.749950		3		gray		2		Sixmile Creek		unnamed		Seward Hwy.				DOT		State																Very high gradient about 25% upstream.  Flared inlet high encroach ratio.

		EKN1		089		89		-149.36197		60.743870		5		green		3		Sixmile Creek		unnamed		Seward Hwy.				DOT		State																Riprap used to narrow and direct outchannel.  A second pool below outlet pool made with rebar and wood.  Outlet pool backwater extends about 3/8 of way up culvert.

		EKN1		090		90		-149.36374		60.745470		5		red		1		Sixmile Creek		unnamed		Seward Hwy		60.5		DOT		State																Outlet side is beaver meadow with defined "E" channel.

		EKN1		091		91		-149.27774		60.728340		5		red		1		Sixmile Creek		Ditch Creek		Seward Hwy.				DOT		State																Creek is almost just a ditch along road.  Riprap in outlet pool.  Creek follows ditch.

		EKN1		092		92		-149.26765		60.732480		1		gray		2		Canyon Creek		Pete's Creek		Seward Hwy				DOT		State		NW		3		7		N		1		W		S.M.		baffles throughout culvert.  Direct current/substrate in zig zag pattern.  Rip rap in outlet channel below tailcrest.

		EKN1		093		93		-149.25774		60.742070		8		gray		2		Sixmile Creek		Spokane Creek		Seward Hwy.				DOT		State		NE		34		7		N		1		W		S.M.		Right outlet filled with gravel about halfway up width.  Concrete headwall & steel brush guards at inlet.  Baffles in left culv. that form 2 large pools - hinder barrel vel. Measurement.

		EKN1		094		94		-149.24898		60.751460		8		gray		2		Sixmile Creek		Bertha Creek		Seward Hwy.		66		DOT		State		SE		27		7		N		1		W		S.M.		Riprap in banks 50 - 60 feet upstream.  Debris rack in need of repair.

		EKN1		095		95		-149.21901		60.779420		8		gray		2		Sixmile Creek		Lyon Creek		Seward Hwy.				DOT		State		SE		14		8		N		1		W		S.M.		large accumulation of woody debris on debris rack at inlet, particuarly on left culvert has caused much aggredation.  Area around crossing is rip-rapped heavily.

		EKN1		096		96		-149.33328		60.731490		5		red		1		Granite Creek		unnamed		Seward Hwy.		62		DOT		State																Observed adult coho 130 feet downstream.  Scoured outlet pool.  Material from inlet fill slope scoured during high flow event and deposited in large bar midchannel below outlet pool.

		EKN1		097		97		-149.20749		60.790280		5		red		1		Granite Creek		unnamed		Seward Hwy				DOT		State																Headwall separated 1-2 feet from outlet.

		EKN1		098		98		-149.13025		60.824190		5		red		1		Quartz Creek		unnamed		Seward Hwy.				DOT		State

		EKN1		099		99		-149.58630		60.551630		5		gray		2		Quartz Creek		Jerome Lake		Jerome lake FS Rd.				USFS		Federal		NW		2		5		N		2		W		S.M.		Meadow stream with many large bolders in channel.  Culvert heavily rip-rapped.
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		WSHEDCODE		CROSSID		SUBBASIN		QUADNAME		ITMCODE		STRMNO		STRMNOSTAT		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		HILLSLOPEPOS		LAT_DEG		LON_DEG		FIELDNOTES		CULVSEQ		CULVVISIT		STRUCTCAT		STRUCTCLS		ENCRRATIO		CULVGRAD		PHTFLOWIND		PHTFLOWDEP		CRSTRTYP		INLSUBTYP		OUTLSUBTYP		OUTSUBDEP		OUTHEIGHT		CORRWIDTH		CORRDEPTH		ENCHRINWIDTH		ENCHROHWWIDTH100		ENCHROHWWIDTH50

		ANC1		001		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Rabbit Creek/Old Seward Hwy				MOA		Municipality		VB		61.08387		149.82417		Gabion baskets from 20 feet to 100 feet below outlet. (straight line distance)  Observed many adult coho above and below culverts		A		1						0.2758620679								AR		CG		LC						6		2		8.8000001907		39.5		24.2999992371

		ANC1		002		Rabbit creek		Anchorage		A-8		247-60-10318				Little Rabbit  Creek		Old Seward Hwy.				DOT		State		VB		61.07788		149.81149		Inlet blocked by concrete riprap.  Outlet partially blocked by gravel.  Adult coho observed DS of outlet and in cluvert but not above.  Inchannel split by island for first 50'.  2 flat baffles at 54.5' from inlet and .5 23 ft in. forming 2.5' & 1'  falls.		A		1		5		red		0.2878048718		0.0317880996						CP		NO		NO						2.75		0.5		5.9000000954		14.6999998093		26.2999992371

		ANC1		003		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Porcupine Trail						Private		VB		61.08749		149.82024		Center culvert has grvel and small boulders at inlet.  Left culvert is concrete.  Adult coho above and below culvert observed.  Special Site Cond. - entire concrete facing is degraded.   Observed resident fish in outlet pool.  (DV)		A		1		8		gray										OT		NO		NO		0		4.3499999046						4		17.7999992371		16.6000003815

		ANC1		004		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Mally Road				MOA		Municipality		VB		61.12368		149.77606		Outlet flare crooked/not level - high on right side.  Only 2 traps set downstream.  Observed DV downstream.		A		1		5		red		0.7445255518		0.0401388258		0.890007019		0.5800018311		CP		LC		NO		0		3.3800001144		3		0.5		5.0999999046		7.1999998093		6.5

		ANC1		005		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Malley Rd, (Jr. Academy)				MOA		Municipality		VB		61.12406		149.77769		Driveway of Jr. Academy.  DV oberved upstream.  Culvert ring seperated LWR third.		A		1		6		red		0.4293193519		0.0244582351		2.1200027466		1.5200042725		CP		NO		NO		0		4.2100000381		3		0.5		4.0999999046		9.5		9.6000003815

		ANC1		006		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (S. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.13817		149.81862		DV observed upstream.		A		1		6		red		0.5660377145		0.0230620615		0.9400024414		0.4199981689		CP		NO		NO		0		3		2.5		0.5		3		5.3000001907		5.3000001907

		ANC1		007		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (N. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.15065		149.80199		ATV trail running across upstream.		A		1		6		red		0.6019417644		0.0098876953		0.5399932861		0.2099990845		CP		SC		NO				3		3		0.5		3.0999999046		4.6999998093		5.5999999046

		ANC1		008		Chester Creek		Anchorage		A-8		247-50-10050				Chester Creek (S. Fork)		Muldoon Rd.				MOA		Municipality		VB		61.21008		149.73154		Surveyed in June with total stn.  Outlets nearly submerged.  OT - RT outlet almost  completely blocked but has substantial flow.		A		1		8		gray										CP		LC		CG						3		0.6000000238		7.0999999046		8.6000003815		11.5

		ANC1		009		Cook Inlet		Anchorage		A-8		247-50-10050				Chester Creek		Mallard Drive				MOA		Municipality		VB		61.19315		149.82736		Deep channel above crossing.  Downstream 2-3 foot higher grade.  Riffle below boulder concrete rip-rap at culvert.  High graident in culvert.		A		1		4		red		0.4290909171		0.0220500417		-0.25		-1.2099990845		PA		NO		NO		0		4.3099999428		3		0.5		5.9000000954		10.1999998093		17.2999992371

		ANC1		011		Spring Creek		Anchorage								Fire Creek		Glenn Hwy				DOT		State		VB		61.34453		149.55812		Can't see light through culvert.  Water level at or slightly  above rustline. Velocities taken three days later than elevations.		A		1		6		red		0.4591836631				-0.5199966431		-1.0399932861		CP		NO		NO		0		4		3		0.5		4.5		13.8000001907		5.8000001907





Figures

		Bin		Frequency		Proportion																Bins										Category		Red		Gray		Green		Structure Category		red		Gray		Green		Number of structures										Red		Gray		Green		Frequency of structures		Structure Category						Red - Assumed not adequate for fish passage		Green - Assumed adequate for fish passage		Insufficient data								Structure Category		Red		Gray		Green				Red		Gray		Green		overall						gray		green		red		Grand Total

		Red		39		0.41																1		4								1		0		0.67		0.33		1		0		1		2		4										0		25		50		3		1				number		65		7		25		97						1		0		1		2		3		0		33		67		red		gray		green		2		2		0		4

		Gray		47		0.49																2		0								3		0.33		0.33		0.33		3		1		0		1		2										50		0		50		2		3				percent		67.0		7.2		25.8								2		0		0		0		0		50		0		50		42		48		7		0		0		0

		Green		10		0.10																3		2								4		0.06		0.25		0.69		4		17		0		0		16										106		0		0		17		4																		3		1		0		1		2		65		35		0		43.3		49.5		7.2		0		1		1		2

		More		0																		4		16								5		0.74		0.19		0.07		5		24		2		1		26										92		8		4		27		5																		4		11		6		0		17		67		30		4								5		0		11		16

																						5		28								6		0.50		0.21		0.29		6		12		0		2		13										92		0		15		14		6																		5		18		8		1		27		86		0		14								7		1		19		27

																						6		14								8		0.00		1.00		0.00		8		11		22		1		33										33		67		3		34		8																		6		12		0		2		14		0		97		3								0		2		12		14

																						7		0																(blank)		65.000		25.000		7.000		97.00																97																				8		0		0		0		0														0		0		0		34

																						8		35																Grand Total		65		25		7		97.00																																						0		33		1		34														33		1		0		97

																								100																																																														42		48		7		97														47		7		43

																																										above based on level 1 and level 2 results
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		Site'		Juvenile		Adult		Resident		J-V		J-EB		J-Leap		Depth		J-Sum		Velocity		Exhausted at Burst Speed		Excessive Leap		Insufficient Depth		A-sum		R-V		R-EB		R-Leap		R-Depth		R-Sum

		3		V		none		V		1		0		0				1										0		1		0		0		0		1

		7		V		EB		V		1		0		0				1		0		1		0		0		1		1		0		0		0		1

		8		V		none		V		1		0		0				1										0		1		0		0		0		1

		12		V		none		V		1		0		0				1										0		1		0		0		0		1

		18		V		EB		V		1		0		0				1		0		1		0		0		1		1		0		0		0		1

		19A7		EB		EB		EB		0		1		0				1												0		1		0		0		1

		19B7		EB		none		EB										0										0										0

		20A7		V		EB		V		1		0		0				1		0		1		0		0		1		1		0		0		0		1

		20B7		V		EB		V										0										0										0

		21A		Leap; V		Depth		Leap, Depth, EB										0		0		0		0		1		1

		21B		V		Depth		Depth, EB		1		0		0				1										0		0		1		0		1		2

		28		V		EB		V		1		0		0				1		0		1		0		0		1		1		0		0		0		1

		30		V		none		V		1		0		0				1										0		1		0		0		0		1

		37A		V		EB		V		1		0		0				1		0		1		0		0		1		1		0		0		0		1

		37B		V		EB		V										0										0										0

		48		V		none		EB		1		0		0				1										0		0		1		0		0		1

		50A		Leap; V		EB		Leap; V		1		0		1				2		0		1		0		0		1		0		0		1		0		1

		50B		Leap; V		EB		Leap; V										0										0										0

		51A		EB		none		EB		0		1		0				1										0		0		1		0		0		1

		51B		EB		none		EB										0										0										0

		52A		EB		none		EB		0		1		0				1										0		0		1		0		0		1

		52B		V		none		V										0										0										0

		56A		V		none		V		1		0		0				1										0		1		0		0		0		1

		56B		V		none		V										0										0										0

		71A		V		none		V		1		0		0				1										0		1		0		0		0		1

		71B		V		none		V										0										0										0

		74A		V		none		V		1		0		0				1										0		1		0		0		0		1

		82		EB		depth		EB		0		1		0				1		0		0		0		1		1		0		1		0		0		1

		89		V		depth		V		1		0		0				1		0		0		0		1		1		1		0		0		0		1

		96		V		EB		none		1		0		0				1		0		1		0		0		1										0

		99		V		none		EB		1		0		0				1										0		0		1		0		0		1

										18		4		1						0		7		0		3				13		7		1		1

				number red		22		reason for red		82		18		5		0				0		70		0		30				62		33		5		5
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21.1538461538
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		WSHEDCODE		CROSSID		STRUCTCAT		AR		STRUCTCLS		CULVGRAD%		PHTFLOWIND		ENCRRATIO		CRSTRTYP		CULVGRAD		STRUCTCLSALL		RED		G		C		O

		NKN1		006		1		A		gray		1.95		-1.64		0.64		CO		0.0195		gray

		NKN1		061		1		A		green		0.90		2.59		1.32		AO		0.0090		green

		EKN1		077		1		R		green		5.33		-0.35		0.88		AO		0.0533		green

		EKN1		047		3		A		green		-0.94				1.06		CP		-0.0094		green

		NKN1		088		3		R		red		4.08		-0.98		0.65		CP		0.0408		red		G

		NKN1		003		4		A		gray		-0.23		-0.83		0.74		PA		-0.0023		red

		NKN1		004		4		A		red		0.46		2.02		0.59		AR		0.0046		red		O		0		0		1

		NKN1		005		4		A		red		1.60		3.18		0.53		AR		0.0160		red		O		0		0		1

		NKN1		007		4		A		gray		1.36		-0.36		0.58		AR		0.0136		red

		NKN1		008		4		A		gray		-0.63				0.57		PA		-0.0063		red

		NKN1		012		4		A		gray		0.32		-0.54		0.60		AR		0.0032		red

		NKN1		015		4		A		red		1.38		1.64		0.86		AR		0.0138		red		O		0		0		1

		NKN1		016		4		R		red		1.04		0.53		1.33		AR		0.0104		red		O		0		0		1

		NKN1		018		4		R		gray		0.74		0.23		0.73		AR		0.0074		red

		NKN1		024		4		A		red		3.80		0.41		0.60		AR		0.0380		red		G, O		1		0		1

		SKN1		026		4		R		red		3.40		1.14		0.75		AR		0.0340		red		G, O		1		0		1

		SKN1		028		4		R		gray		1.95		-0.63		0.53		AO		0.0195		red

		NKN1		040		4		A		red		0.61		0.78		0.63		AR		0.0061		red		O		0		0		1

		NKN1		066		4		A		red		0.69		0.50		0.64		AR		0.0069		red		O		0		0		1

		EKN1		072		4		R		red		6.47		1.04		0.52		AR		0.0647		red		G, O		1		0		1

		EKN1		073		4		R		red		4.38		1.71		0.60		AR		0.0438		red		G, O		1		0		1

		EKN1		075		4		A		red		3.28		0.58		0.82		PA		0.0328		red		G, O		1		0		1

		NKN1		001		5		A		red		2.44		-0.13		0.40		CP		0.0244		red		G, C		1		1		0

		NKN1		017		5		R		red		2.45				1.03		CP		0.0245		red		G		1		0		0

		NKN1		025		5		A		red		0.02		0.82		0.08		CP		0.0002		red		C, O		0		1		1

		SKN1		029		5		R		red		8.89		3.73		0.68		CP		0.0889		red		G, O		1		0		1

		SKN1		030		5		A		gray		0.39		0.13		0.65		CP		0.0039		red

		SKN1		033		5		A		red		1.69		-0.12		0.42		CP		0.0169		red		C		0		1		0

		SKN1		034		5		R		red		2.62		-0.63		1.01		CP		0.0262		red		G		1		0		0

		NKN1		041		5		A		gray		-0.42						CP		-0.0042		gray

		NKN1		042		5		A		red		2.90						CP		0.0290		red		G		1		0		0

		NKN1		043		5		A		red		-2.38		0.67		0.31		CP		-0.0238		red		G, C, O		1		1		1

		EKN1		046		5		A		red		17.10				0.77		CP		0.1710		red		G		1		0		0

		EKN1		048		5		A		gray		0.83		-0.98		0.93		CP		0.0083		gray

		EKN1		053		5		A		red		2.94		-0.02		0.47		CP		0.0294		red		G, C		1		1		0

		EKN1		055		5		A		green		-0.24		-0.83		1.26		CP		-0.0024		green

		NKN1		060		5		R		red		5.46				0.97		CP		0.0546		red		G		1		0		0

		NKN1		079		5		A		red		0.74		0.60		1.27		CP		0.0074		red		O		0		0		1

		NKN1		080		5		A		gray		-0.95		0.08		0.92		CP		-0.0095		gray

		NKN1		082		5		A		gray		1.89		-0.68		0.86		CP		0.0189		red

		NKN1		083		5		A		gray		0.60		0.00		0.88		CP		0.0060		red

		NKN1		085		5		A		red		4.75		0.46		0.96		CP		0.0475		red		G, O		1		0		1

		NKN1		087		5		A		red		2.03						CP		0.0203		red		G		1		0		0

		EKN1		090		5		R		red		0.42		0.34		1.13		CP		0.0042		red		O		0		0		1

		EKN1		091		5		A		red		0.72		0.35		1.18		CP		0.0072		red		O		0		0		1

		EKN1		096		5		A		gray		0.60		0.21		0.87		CP		0.0060		red

		EKN1		097		5		A		red		1.33		-0.02		0.32		CP		0.0133		red		C		0		1		0

		EKN1		098		5		R		red		3.59		1.00		0.41		CP		0.0359		red		G, C, O		1		1		1

		EKN1		099		5		R		gray		0.91		-0.40		1.37		CP		0.0091		red

		NKN1		002		6		A		red				0.83		0.51		CP				red		O		0		0		1

		NKN1		009		6		A		red		4.26		-0.38				CP		0.0426		red		G		1		0		0

		NKN1		010		6		A		red		0.11		1.29		0.46		CP		0.0011		red		C, O		0		1		1

		NKN1		011		6		A		red		1.56		0.98		0.48		CP		0.0156		red		C, O		0		1		1

		NKN1		022		6		A		red		2.55		0.04		0.51		CP		0.0255		red		G		1		0		0

		SKN1		032		6		R		red		1.58		0.96		0.48		CP		0.0158		red		G, C, O		1		1		1

		NKN1		035		6		A		green		0.15		-0.47				CP		0.0015		green

		NKN1		036		6		A		red		8.93		-0.40				CP		0.0893		red		G		1		0		0

		EKN1		049		6		R		green		0.35		-0.77		0.97		CP		0.0035		green

		NKN1		062		6		A		red		2.04		-0.06		0.44		CP		0.0204		red		G, C

		NKN1		064		6		R		red		2.04		0.29				CP		0.0204		red		G		1		0		0

		EKN1		067		6		R		red		1.98		-0.08				CP		0.0198		red		G		1		0		0

		NKN1		081		6		A		red		0.97		0.67		0.47		CP		0.0097		red		C, O		0		1		1

		NKN1		084		6		A		red		2.14				0.76		CP		0.0214		red		G		1		0		0

		NKN1		013		8		A		green								CP				green

		NKN1		014		8		A		gray								AR				gray

		NKN1		019		8		A		gray								AR				red

		NKN1		020		8		A		gray								CP				red

		NKN1		021		8		R		gray								CP				red

		NKN1		023		8		A		gray								AR				gray

		SKN1		027		8		R		gray								CP				gray

		SKN1		031		8		R		gray								CP				gray

		NKN1		037		8		A		gray								CP				red

		NKN1		038		8		A		gray								AR				gray

		NKN1		044		8		R		gray								CP				gray

		NKN1		045		8		A		gray								CP				gray

		EKN1		050		8		A		gray								PA				red

		EKN1		051		8		A		gray								AR				red

		EKN1		052		8		A		gray								AR				red

		EKN1		054		8		A		gray								AR				gray

		EKN1		056		8		A		gray								CP				red

		EKN1		057		8		R		gray								AO				gray

		EKN1		058		8		R		gray								AR				gray

		NKN1		063		8		A		gray								CP				gray

		SKN1		065		8		A		gray								CP				gray

		EKN1		068		8		A		gray								CP				gray

		EKN1		069		8		A		gray								CP				gray

		EKN1		070		8		A		gray								CP				gray

		EKN1		071		8		A		gray								AR				red

		EKN1		074		8		A		gray								AO				red

		EKN1		076		8		R		gray								CP				gray

		EKN1		078		8		A		gray								AO				gray

		NKN1		086		8		A		gray								CP				gray

		EKN1		089		8		R		gray		0.76		-0.77		1.14		CP		0.0076		red

		EKN1		092		8		R		gray								CO				gray

		EKN1		093		8		A		gray								AR				gray

		EKN1		094		8		A		gray								CP				gray

		EKN1		095		8		A		gray								AR				gray
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		WSHEDCODE		CROSSID		ID		X		Y		STRUCTCAT		STRUCTCLS		Category		SUBBASIN		QUADNAME		ITMCODE		STRMNO		G		C		O		CULVMAINTBY		OWNERTYP		LEGQSEC		LEGSEC		LEGTOWN		LEGNS		LEGRANGE		LEGEW		LEGMER		FIELDNOTES

		NKN1		003		3		-151.11990		60.434010		4		gray		2		Kenai River		Kenai		B-4		244-30-10010-2030-3060		1		1		0		DOT		State		SW		13		4		N		11		W		S.M.		Short pipe; erosion at inlet and fill slope erosion runoff from road causing gullying.  DOT plans to replace culvert in 2002.

		NKN1		006		6		-151.13797		60.473840		1		gray		2		Kenai River		Kenai		B-4		244-30-10010-2030-3060		0		0		1		DOT		State		NW		18		3		N		10		W		S.M.		root wad revetment erosion control at inlet and outlet - full head walls.  No deep habitat upstream except under culvert (>2 feet deep most N 1 foot)  some deeper areas downstream.

		NKN1		007		7		-151.11798		60.563840		4		gray		2		Kenai River		Kenai		C-3		244-30-10010-2025-3011		Beaver Creek		Kenai Spur Highway				DOT		State		SW		36		6		N		11		W		S.M.

		NKN1		008		8		-151.08194		60.538030		4		gray		2		Kenai River		Kenai		C-3		244-30-10010-2031		0		0		1		DOT		State		SW		8		5		N		10		W		S.M.		This culvert was abandoned when the Kenai SH was improved and should be removed and old roadbed rehabbed in a channel.  The culvert was full of slack water at the inlet, the outlet is about 15 ft from the inlet of site 9.

		NKN1		012		12		-151.09644		60.775640		6		gray		2		Cook Inlet		Kenai		D-3		247-90-10030		0		0		1		DOT		State		NE		19		8		N		10		W		S.M.		In good shape.  Lots of material in culvert.

		NKN1		013		13		-151.14452		60.567860		8		gray		2		Kenai River		Kenai		C-3		0		unnamed		Kenai Spur Hwy				DOT		State		SW		6		6		N		10		W		S.M.		Beaver ponded up/down channel.  Makes 90 degree turn into inlet.  Beaver lodge just above inlet.  Blownout beaver dam below outlet pool - no apparent recent activity.

		NKN1		014		14		-151.26906		60.302630		8		gray		2		Kasilof River		Kenai		B-4		244-30-10050-2024		Crooked Creek		Sterling Hwy				DOT		State		SW		31		3		N		11		W		S.M.		Severe embankment erosion at outlet.  Large outlet pool > 8 feet deep.  Perched outlet invert 6-8".  Unstable upstream embankment slope.

		NKN1		018		18		-151.73537		59.937530		4		gray		2		Cook Inlet		Seldovia		C-5		0		Happy Creek		Sterling Hwy				DOT		State		NW		8		3		S		14		W		S.M.		Upstream thalweg aims to left side at headwll.  Very steep embankment on upstream side but well vegetated with alder.  Falls near mouth create migratory barrier near mouth to anadromous fish - no salmon.

		NKN1		019		19		-151.78839		59.852050		8		gray		2		Cook Inlet		Seldovia		D-5		244-10-10050		1		0		0		DOT		State		NW		12		4		S		15		W		S.M.		Eroding embankment gully above outlet.  At inlet river and  pipe eroding deeply on each side - should be a bridge here!  Right culvert only functions at high water. Inlet erosion codes - FIBO

		NKN1		020		20		-151.63435		59.801060		8		gray		2		Anchor Point		Seldovia		D-5		244-10-10010-2011		0		1		1		DOT		State		SW		29		4		S		14		W		S.M.		CP damage at inlet.  Overly steep embankment.  Fill eroding above pipes at outlet.  Jeep trail along outchannel and crosses 300 feet below culvert.  Boulders in culverts for good resting places for fish.

		NKN1		021		21		-151.62451		59.766990		8		gray		2		Anchor River		Seldovia		D-5		244-10-10010-2021		0		1		1		DOT		State		SW		2		5		S		14		W		S.M.		Left pipe (smaller one) perched 150 mm.  Right pipe perched 20 mm.  Resurvey on 7/24/01.

		NKN1		023		23		-151.82896		59.774350		8		gray		2		Anchor River		Seldovia		D-5		244-10-10010-2011		North Fork Anchor River		Sterling Hwy				DOT		State		NE		4		5		S		15		W		S.M.		Large (2.5 ft above water level) 30' wide by 50' long mid-channel bar 6ft above culverts.  4 culverts in headwall. Some reosion on ends at outlet.  Raw embankment on outlet with a few willows.  Should be a bridge on this river.

		SKN1		027		27		-151.46747		59.664470		8		gray		2		Kachemak Bay		Seldovia		C-4		0		Palmer Creek or Coal Creek		East End Road				DOT		State		NE		15		6		S		13		W		S.M.		20 inch perch at outlet on right (main) culvert. Both too short and misaligned.  Active channel widening upstream of culvert.  Right inlet smashed and  perched from  debris.  Rt. aligned with inchannel, offset 25 feet to outchannel. L is offset 8 ft.

		SKN1		028		28		-151.34305		59.709170		1		gray		2		Kachemak Bay		Seldovia		C-4		241-13-10760		Fritz Creek		East End Road				DOT		State		SW		28		5		S		12		W		S.M.		Water pooled in culvert except for uppermost section 3-4 m.  Very steep embankment.

		SKN1		030		30		-151.30783		59.738880		5		gray		2		Anchor River		Seldovia		C-4		244-10-10010-2150		0		0		1		DOT		State		SW		15		5		S		12		W		S.M.		Damage at inlet and outlet 5%

		SKN1		031		31		-151.60452		59.819060		8		gray		2		Anchor River		Seldovia		D-5		244-10-10010-2011-3031-4022		0		0		1		DOT		State		NE		24		4		S		14		W		S.M.		2 culverts, large one sits higher, has one foot perch with large boulder at outlet; small culvert is countersunk.

		NKN1		037		37		-151.04462		60.488330		8		gray		2		Kenai River		Kenai		B-3		244-30-10010-2039		1		0		0		DOT		State		SW		28		5		N		10		W		S.M.		Inlet control on both culverts. Headwall at outlet is eroded between culverts.  Left culvert outlet perched slightly, very high velocity at outlet.  Boulders placed in outlet pool to reduce outlet perch but was not effective. Had broad tailcrest < 5% of f

		NKN1		044		44		-149.78354		60.488460		8		gray		2		Kenai Lake		Seward		B-8		0		Shackleford Creek		Snug Harbor Road				DOT		State		NE		34		5		N		3		W		S.M.		Very steep stream.  Most of flow through right culvert.  Substrate in left culvert but has an inlet control drop.  According to adjacent landowner of 20 yrs. stream does not flow in winter.

		NKN1		045		45		-149.64395		60.524790		8		gray		2		Kenai River		Seward		C-8		244-30-10010-2177-3020-4015		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Trib of Daves Creek. Braided channels up and downstream from culverts.  Two inlet channels bend sharpley before flowing opposite directions into culverts.  Inlet jacked on left culvert.  Inlet velocities difficult to measure, 2 flows converging at pipes.

		EKN1		050		50		-149.43753		60.505460		8		gray		2		Kenai River		Seward		C-7		244-30-10010-2225-3013		Moose Creek		Seward Hwy.				DOT		State		SW		22		5		N		1		W		S.M.		Two 5.5 ft squash pipes perched about 1 foot at outlet and jacked up at inlet.  Aggradation above inlet control.

		EKN1		051		51		-149.42070		60.502200		8		gray		2		Kenai River		Seward		C-7		244-30-10010-2225-3013		Moose Creek		Seward Hwy.				DOT		State		NE		27		5		N		1		W		S.M.		Outlet pool ponded by Trail Lake.  We removed beaver debris blocking right pipe and part of left pipe.

		EKN1		052		52		-149.35806		60.311010		8		gray		2		Kenai River		Seward		B-7		0		1		0		0		DOT		State																Channel 80 ft. above to 50 ft. below culvert.  Flat bottom riffle from construction activities.  New culverts with 2 overflow culverts above.  Riffle below right culvert, shallow pool below left.

		EKN1		054		54		-149.36989		60.204910		8		gray		2		Resurrection  Bay		Seward		A-7		231-30-10080-2010-3065		Grouse Creek		Seward Hwy.				DOT		State																Recent construction activities have altered flow patterns and levels.  Difficult to determine OHW indicators.  No invert measurements at inlet due to substrate.  No tailcrest  - large pool at outlet.

		EKN1		056		56		-149.40208		60.166480		8		gray		2		Resurrection Bay		Seward		A-8		0		1		0		1		DOT		State																Channel makes a 90 degree angle at outlet pool.  Culverts not depressed, resting on channel bottom.

		EKN1		057		57		-149.53314		60.610700		8		gray		2		Kenai River						0		0		1		1		DOT		State																No outlet pool - only riffle at outlet

		EKN1		058		58		-149.49545		60.643840		8		gray		2		Six Mile Creek		Seward				0		1		0		1		DOT		State																Agradation in left culvert has diverted flow to far right bank causing inlet erosion.  No water in left culvert.

		NKN1		063		63		-150.67616		60.725440		8		gray		2		Swanson River						0		Sucker Creek		Swan Lake Road				DOT		State																Right pipe is abandoned.  Creek known to be used by andromonous fish for spawning but none were observed.  Inlet pipe near outlet to lake.

		NKN1		064		64		-150.73932		60.732050		6		gray		2		Swanson River						0		unnamed		Swan Lake				DOT		State																Current culvert is adjacent to old squashed non-functional one.  Newer one is bowed in middle but still functional.  Wetland above crossing, channel below feeding Swanson River.

		SKN1		065		65		-151.27340		60.296950		8		gray		2		Kasilof River		Kenai		B-4		244-30-10050-2024		1		0		1		DOT		State		NE		1		2		N		12		W		S.M.		Fill slope erosion on both sides.

		EKN1		067		67		-149.46826		60.514170		6		gray		2		Resurrection Bay		Seward				0		Moose Creek		Seward Hwy.				DOT		State

		EKN1		068		68		-149.41231		60.144310		8		gray		2		Resurrection Bay		Seward		A-7		231-30-10080-2010		unnamed		Salmon Creek Road				DOT		State																Tributary of Salmon Creek. Marshy on both sides of creek.  Lots of course grvel accum. Above Salmon Creek Rd. culvert.  Left culvert highly aggraded - very little flow in it.  Many pink Samon observed in spawning area above Salmon Creek Rd.

		EKN1		069		69		-149.36758		60.123090		8		gray		2		Resurrection Bay						0		1		1		1		DOT		State																Creek next to Afognak Logging.  Adult Coho spawning up and downstream.  Observed small fish in vicinity of traps downstream.  None caught.  Moved traps to different location but still none caught.

		EKN1		070		70		-149.36758		60.183331		8		gray		2		Resurrection Bay		Seward		B-7		0		0		1		0		DOT		State																There is a weir upstream at about 35 feet.

		EKN1		071		71		-149.53886		60.600020		8		gray		2		Kenai River		Seward		C-7		0		1		0		0		DOT		State																Channel one makes a 90 degree turn at inlet.  Nice adult Dolly Varden observed.

		EKN1		074		74		-149.54541		60.595260		8		gray		2		Kenai River		Seward		C-7		0		Quartz Creek		Seward Hwy.		42		DOT		State		NE		24		5		N		2		W		S.M.		right culvert has no flow due to aggradation.  Channel has diverted all flow to left culvert.  Island has formed above inlet.Cobble deposited covering endls of mitered cluvert.

		EKN1		076		76		-149.43570		60.801970		8		gray		2		Sixmile Creek		Seward		D-7		0		1		0		0		DOT		State		NW		3		8		N		1		W		S.M.		Terraced beacer ponds bleow site.  Small woody debris accumulations has produced broad braided outchannel.  No defined outchennel.

		EKN1		078		78		-149.35733		60.740670		1		gray		2		Sixmile Creek		Seward		C-7		0		Silvertip Creek		Seward Hwy.				DOT		State		NE		36		6		N		1		E		S.M.		Downstream outlet - flow directed outward and eroding bank - needs repair.

		NKN1		080		80		-151.20959		60.544850		5		gray		2		Kenai River		Kenai		C-4		0		Beaver Loop Creek		Bridge Access				DOT		State		NE		9		5		N		11		W		S.M.		Heavy siltation aquatic veg. Growth.  Flow very slow.  Many salmon smolt below.  Channel was pooled about 95 feet above culveert before natural channel resumed.

		NKN1		082		82		-150.85968		60.706340		5		gray		2		Swanson River		Kenai		C-3		247-90-10020-2036		0		0		1		USFWS		Federal																Both banks D/S(but particularly LB) are undercut.

		NKN1		083		83		-150.82326		60.704670		5		gray		2		Swanson River		Kenai		C-3		247-90-10020-2040		Breeze Lake Creek		off of Swanson River Road				USFWS		Federal		NE		15		7		N		9		W		S.M.		new culvert, no outlet pool.  No rustline, hard to find OHW work at outlet.  Pipe is set hight at both ends.  Substrate 9 inches below inlet invert.

		NKN1		086		86		-150.85739		60.513670		8		gray		2		Kenai River		Kenai		C-3		244-30-10010-2057		1		0		0		DOT		State		NE		14		5		N		9		W		S.M.		Culvert is bowed and has large grassy build up on upstream side.

		NKN1		088		88		-149.37349		60.749950		3		gray		2		Sixmile Creek		Seward		D-7		0		1		1		1		DOT		State																Very high gradient about 25% upstream.  Flared inlet high encroach ratio.

		EKN1		092		92		-149.26765		60.732480		1		gray		2		Canyon Creek		Seward		C-7		0		Pete's Creek		Seward Hwy				DOT		State		NW		3		7		N		1		W		S.M.		baffles throughout culvert.  Direct current/substrate in zig zag pattern.  Rip rap in outlet channel below tailcrest.

		EKN1		093		93		-149.25774		60.742070		8		gray		2		Sixmile Creek		Seward		C-7		0		Spokane Creek		Seward Hwy.				DOT		State		NE		34		7		N		1		W		S.M.		Right outlet filled with gravel about halfway up width.  Concrete headwall & steel brush guards at inlet.  Baffles in left culv. that form 2 large pools - hinder barrel vel. Measurement.

		EKN1		094		94		-149.24898		60.751460		8		gray		2		Sixmile Creek		Seward		D-6		0		1		0		0		DOT		State		SE		27		7		N		1		W		S.M.		Riprap in banks 50 - 60 feet upstream.  Debris rack in need of repair.

		EKN1		095		95		-149.21901		60.779420		8		gray		2		Sixmile Creek		Seward		D-6		0		Lyon Creek		Seward Hwy.				DOT		State		SE		14		8		N		1		W		S.M.		large accumulation of woody debris on debris rack at inlet, particuarly on left culvert has caused much aggredation.  Area around crossing is rip-rapped heavily.

		EKN1		099		99		-149.58630		60.551630		5		gray		2		Quartz Creek		Seward		C-7		0		Jerome Lake		Jerome lake FS Rd.				USFS		Federal		NW		2		5		N		2		W		S.M.		Meadow stream with many large bolders in channel.  Culvert heavily rip-rapped.

		NKN1		009		9		-151.08344		60.537980		6		green		3		Kenai River		Kenai		C-3		0		unnamed		Kenai Spur Hwy.				DOT		State		SW		8		5		N		10		W		S.M.		Lower culvert uner Kenai Spur Hwy.  Portion of data on site 8 data sheets.

		NKN1		035		35		-151.20167		60.517220		6		green		3		Kenai River		Kenai		C-4		244-30-10010-2010		unnamed		SBS Road				DOT		State		SE		16		5		N		11		W		S.M.		Chain-link fence across inlet causing an inlet control due to vegetation build-up.  No defined tailcrest at outlet - very marshy.  Upstream level profile, and stream width measurements data missing due to mashy conditions.

		NKN1		036		36		-151.20370		60.518180		6		green		3		Kenai River		Kenai		C-4		244-30-10010-2010		unnamed		Sterling Hwy.				DOT		State		SE		16		5		N		11		W		S.M.		Apron is jacked up at inlet.  May help a lot to remove apron.  Ponded above.  Artifical channel just up stream of culvert.

		NKN1		038		38		-151.01984		60.498550		4		green		3		Kenai River		Kenai		B-3		244-30-10010-2039		Soldotna Creek		Sterling Hwy.				DOT		State		NW		27		5		N		10		W		S.M.		Baffles installed in culvert.  V-notch wier at about 3 m. upstream of culvert.  Riprap riffle below outlet.

		EKN1		047		47		-149.84262		60.493620		3		green		3		Kenai River		Seward		C-8		244-30-10010-2169		1		1		0		DOT		State		SE		29		5		N		3		W		S.M.		Culvert less than one year old.  148 feet US of site 46.  Estimated height of culvert based on average height of pipe at site 46.

		EKN1		049		49		-149.64110		60.524770		6		green		3		Kenai River		Seward		C-8		244-30-10010-2177-3020-4015		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Very small channel drainingseepage.  Large pool above culvert.

		EKN1		055		55		-149.36267		60.242560		5		green		3		Resurrection Bay		Seward		A-7		231-30-10080-2010-3065		Grouse Creek		Seward Hwy.				DOT		State																Constructed this summer.  Channel makes about a 90 degree bend going in and out of culverts.

		NKN1		061		61		-150.31798		60.440250		1		green		3		Kenai River		Kenai		B-1		0		Lower Ohmer Creek		Upper Skilak Campground Rd.				DOT		State		NE		16		4		N		6		W		S.M.

		EKN1		077		77		-149.42970		60.817950		1		green		3		Sixmile Creek		Seward		D-7		0		Alder Creek		Hope Hwy FH 14				DOT		State		NE		3		8		N		1		W		S.M.		Riffle through culvert - no outlet pool

		EKN1		089		89		-149.36197		60.743870		5		green		3		Sixmile Creek		Seward				0		unnamed		Seward Hwy.				DOT		State																Riprap used to narrow and direct outchannel.  A second pool below outlet pool made with rebar and wood.  Outlet pool backwater extends about 3/8 of way up culvert.

		NKN1		001		1		-151.13712		60.476980		5		red		1		Kenai River		Kenai		B-4		244-30-10010-2030-3060		1		0		0		DOT		State		SW		36		5		N		10		W		S.M.		Outlets are perched and have eroded a large pool ; channel turns 90 degrees, and follows left side of valley.  Bank stabilization measures at outlet pool have been badly trampled. Evidence of fish cleaning (halibut carcasses) in outlet pool.

		NKN1		002		2		-150.88326		60.470540		6		red		1		Kenai River		Kenai		B-3		0		Bear Creek		Funny River Road				DOT		State		SW		12		4		N		10		W		S.M.		Outlet is perched about 10 inches; FWS plans to raise the level of oullet pool b

		NKN1		004		4		-151.12163		60.437190		4		red		1		Kenai River		Kenai		B-4		244-30-10010-2030-3060		Slikok Creek		Sterling Highway				DOT		State		SW		13		4		N		11		W		S.M.

		NKN1		005		5		-151.21492		60.351390		4		red		1		Kasilof River		Kenai		B-4		244-30-10050-2015		Coal Creek		Sterling Highway				DOT		State		SE		17		3		N		10		W		S.M.

		NKN1		010		10		-151.26390		60.558090		3		red		1		Kenai River		Kenai		B-4		0		1		0		0		DOT		State		NE		6		5		N		11		W		S.M.		Pipe has dropped N 10 feet from outlet.  Major headwall erosion DOT replacing culvert.  No tailcrest data as culvert was replaced before we returned to resurvey.  Active construction site - silt barrier functional.

		NKN1		011		11		-151.27110		60.560230		6		red		1		Kenai River		Kenai		B-4		0		unnamed		Kenai Spur Road				DOT		State		SE		31		6		N		11		W		S.M.		Inlet headwall damaged - seperated from main pipe.  To be repaired in 2 weeks.  They plan to raise outlet pool to eliminate perch also.  Wetland above inlet in narrow valley.  Upstream - wetland. Entire culvert replaced before tailcrest was redone.

		NKN1		015		15		-151.26262		60.355750		4		red		1		Cook Inlet		Kenai		B-4		244-30-10050-2015		0		0		1		DOT		State		NW		18		3		N		11		W		S.M.		Short headwall with erosion behind.  Perched at outlet - 1 foot.  Large outlet scour hole > 8 feet deep.

		NKN1		016		16		-151.42743		60.191170		4		red		1		Cook Inlet		Kenai		A-4		0		1		0		0		DOT		State		NE		7		1		N		12		W		S.M.		Likely has barrier near mouth.  CG?SC above influence of inlet.  Headwall separating upstream and dowstream from culvert and leaning.

		NKN1		017		17		-151.44377		60.172290		5		red		1		Cook Inlet		Kenai		A-4		0		Corea		Sterling Hwy				DOT		State		SE		13		1		N		13		W		S.M.		Culvert in good shape - appears to pass fish.  First 1/3 of culvert high grad, second 2/3rd pooled.

		NKN1		022		22		-151.67807		59.712870		6		red		1		Anchor River		Seldovia		C-5		244-10-10010-2090		unnamed		North Fork Anchor Road				DOT		State		SW		28		5		S		14		W		S.M.		neet to return to do discharge.  Multiple channels meeting at inlet (must do seperatly and add?). Steep embankment but well vegetated on outlet.  Some erosion and damage at inlet but still functional.

		NKN1		024		24		-151.78055		59.757250		4		red		1		Anchor River		Seldovia		D-5		0		unnamed		Serling Hwy.				DOT		State		SE		11		5		S		15		W		S.M.		Very steep embankments gullying undermining road gfc above inlet.

		NKN1		025		25		-151.70049		59.714470		5		red		1		Anchor River		Seldovia		C-5		244-10-10010-2088		unnamed		Sterling Hwy.				DOT		State		NW		29		5		S		14		W		S.M.		Outlet perched 6 inches.  Beaver meadow - stream.

		SKN1		026		26		-151.66776		59.669760		4		red		1		Anchor River		Seldovia		C-5		0		1		0		1		DOT		State		SE		9		6		S		14		W		S.M.		Evidence of past erosion around right side of inlet headwall.  Six inch perch at outlet, flexed down.

		SKN1		029		29		-151.25420		59.745250		5		red		1		Kachemak Bay		Seldovia		C-4		0		1		0		1		DOT		State		NW		13		5		S		12		W		S.M.		2 foot perch at outlet from apron.  Thaw heat pipe broken.  Heavy willow growth.  High grad. Plunge pools < 1 ft. deep - maybe too steep for fish.

		SKN1		032		32		-151.66293		59.801600		6		red		1		North Fork Anchor River		Seldovia		D-5		0		unnamed		North Fork Road				DOT		State		NE		27		4		S		14		W		S.M.		Ten inch perch at outlet.  Very small creek width = or < 3 feet no pool developed.  Channel flows thought hummocky wetland, diffficult to locate channel.  Channel steps off sphagnum and goes through substrate.

		SKN1		033		33		-151.52312		60.011260		5		red		1		Deep Creek		Kenai		A-5		244-20-10100-2019		1		0		1		DOT		State		NW		16		2		S		13		W		S.M.		Pipe damage at inlet.  Erosion on both sides squashed gabions falling apart.

		SKN1		034		34		-151.38377		60.234100		5		red		1		Cook Inlet		Kenai		A-5		0		unnamed		Sterling Hwy				DOT		State		SW		5		1		S		13		W		S.M.		Marsh upstream with poorly defined channel.  Damaged 4 foot section detached at left overflow.

		NKN1		040		40		-150.45998		60.531300		4		red		1		Moose River		Kenai		C-2		244-30-10010-2063-3036		East Fork Moose River		Sterling Hwy.				DOT		State		NW		14		5		N		7		W		S.M.		Some erosion at outlet caused by road drainage structure.

		NKN1		042		42		-150.11443		60.484200		5		red		1		Kenai River		Kenai		B-1		0		unnamed		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		this culvert serves as an overflow for beaver pond (on Jean Creek) above.  Woody debris damming inlet.  Flared outlet clogged with debris.

		NKN1		043		43		-150.20159		60.45959		5		red		1		Kenai River		Kenai		B-1		244-30-10010-2137		0		0		1		DOT		State		NW		8		4		N		5		W		S.M.		Structural plate crushed at outlet.

		EKN1		046		46		-149.84178		60.493710		5		red		1		Kenai River		Seward		C-8		244-30-10010-2169		Bean Creek		Ptarmigan Place				DOT		State		SE		29		5		N		3		W		S.M.		Two adjacent culverts - 148.5 feet between culverts.  Riprap upstream.  No outlet pool thus no tailcrest data.

		EKN1		048		48		-149.64211		60.524700		5		red		1		Kenai River		Seward		C-8		244-30-10010-2177-3020-4015		0		1		1		DOT		State		NW		16		5		N		2		W		S.M.		about three years old.  In channel is channelized abou 20 feet upstream and degrading channel - produced lots of salmon spawning habitat downstream.  No tailcrest distance.

		EKN1		053		53		-149.35013		60.090190		5		red		1		Resurrection  Bay		Seward		A-7		0		Spring Creek		Nash Road				DOT		State

		NKN1		060		60		-150.31564		60.442440		5		red		1		Kenai River		Kenai		B-1		0		Lower Ohmer Creek		Upper Skilak Lake Campground				DOT		State		NE		16		4		N		6		W		S.M.		Shallow water in outlet and through culvert.  Outlet perch (8 inches)) occasional very high flows in spring (B. Glick pers observ.). Check weather instrument 3 is needed.

		NKN1		062		62		-150.30798		60.456190		6		red		1		Kenai River		Kenai		B-1		0		1		0		0		DOT		State		NW		10		4		N		6		W		S.M.

		NKN1		066		66		-149.60808		60.525570		4		red		1		Kenai River						0		1		0		1		DOT		State

		EKN1		072		72		-149.58160		60.558620		4		red		1		Kenai River		Seward		C-7		0		John's Creek		Seward Hwy.		39		DOT		State		NW		2		5		N		2		W		S.M.		Very steep channel, perch at outlet.  Bedrock falls above cascading boulder caused pools below.

		EKN1		073		73		-149.47667		60.670840		4		red		1		Sixmile Creek		Seward		C-7		0		1		0		0		DOT		State		NE		25		7		N		1		W		S.M.		High perch at outlet

		EKN1		075		75		-149.61951		60.919300		4		red		1		Turnagain Arm		Seward		D-7		0		Bear Creek		Hope Hwy FH14		16		DOT		State		NW		10		8		N		1		E		S.M.		Goes subsurface in winter.  Landowner has right to divert water - diverting 1/2 channel (10%).  DOT put in rip-rap below to prevent outlet pool scouring and out channel degradation. Need to depress pipe to promote aggradation in culvert.

		NKN1		079		79		-151.20906		60.535870		5		red		1		Kenai River		Kenai		C-4		0		unnamed		Bridge Access Rd				DOT		State		SE		9		5		N		11		W		S.M.		200 M. north of viewing platform.  Inlet pipe seperated at flare, eroding around pipe.  Flares have rusted and falling apart at outlet, Inlet OK.  Retorfit outlet ext. & apron inlet apron rusted through and separted CMP.  Observed dead coho fry 100' US.

		NKN1		081		81		-150.86696		60.704630		6		red		1		Swanson River		Kenai		C-3		247-90-10020-2036		0		0		1		USFWS		Federal		SE		9		7		N		9		W		S.M.		Damaged inlet pipe but still functional.  Outlet pipe invert about two inches above substrate.

		NKN1		084		84		-150.83717		60.703720		6		red		1		Swanson River		Kenai		C-3		247-90-10020-2040		0		0		1		USFWS		Federal		NW		15		7		N		9		W		S.M.		Road grader pushing material into stream.  Pipe inlet jacked up.

		NKN1		085		85		-150.85414		60.507890		5		red		1		Kenai River		Kenai		C-3		244-30-10010-2057		unnamed		Stephens Rd.				DOT		State		NW		24		5		N		9		W		S.M.		About a two inch perch at outlet.  Inlet peeled open about 2 feet on top 1/2 of pipe.  Eight inch overflow pipe about 4 feet higher than main pipe.

		NKN1		087		87		-150.79225		60.518710		5		red		1		Kenai River		Kenai		C-3		244-30-10010-2057		unnamed		Scout Lake Loop Rd.				DOT		State		SE		14		5		N		9		W		S.M.		Marsh below and above Inlet control (inlet pool tailcrest just above inlet opening).

		EKN1		090		90		-149.36374		60.745470		5		red		1		Sixmile Creek		Seward		C-6		0		unnamed		Seward Hwy		60.5		DOT		State																Outlet side is beaver meadow with defined "E" channel.

		EKN1		091		91		-149.27774		60.728340		5		red		1		Sixmile Creek		Seward		C-7		0		Ditch Creek		Seward Hwy.				DOT		State																Creek is almost just a ditch along road.  Riprap in outlet pool.  Creek follows ditch.

		EKN1		096		96		-149.33328		60.731490		5		red		1		Granite Creek		Seward		D-6		0		unnamed		Seward Hwy.		62		DOT		State																Observed adult coho 130 feet downstream.  Scoured outlet pool.  Material from inlet fill slope scoured during high flow event and deposited in large bar midchannel below outlet pool.

		EKN1		097		97		-149.20749		60.790280		5		red		1		Granite Creek		Seward		D-6		0		0		1		0		DOT		State																Headwall separated 1-2 feet from outlet.

		EKN1		098		98		-149.13025		60.824190		5		red		1		Quartz Creek		Seward		C-7		0		1		1		1		DOT		State

		NKN1		041		41		-150.11455		60.484040		5						Kenai River		Kenai		B-1		244-30-10010-2145		Jean Creek		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		Riffle with natural substrate throughout the culvert.  No outlet pool; riffle below outlet.  Beaver dam above culvert about 8 feet upstream.

																										24		11		243.5
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		WSHEDCODE		CROSSID		SUBBASIN		QUADNAME		ITMCODE		STRMNO		STRMNOSTAT		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		HILLSLOPEPOS		LAT_DEG		LON_DEG		FIELDNOTES		CULVSEQ		CULVVISIT		STRUCTCAT		STRUCTCLS		ENCRRATIO		CULVGRAD		PHTFLOWIND		PHTFLOWDEP		CRSTRTYP		INLSUBTYP		OUTLSUBTYP		OUTSUBDEP		OUTHEIGHT		CORRWIDTH		CORRDEPTH		ENCHRINWIDTH		ENCHROHWWIDTH100		ENCHROHWWIDTH50

		ANC1		001		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Rabbit Creek/Old Seward Hwy				MOA		Municipality		VB		61.08387		149.82417		Gabion baskets from 20 feet to 100 feet below outlet. (straight line distance)  Observed many adult coho above and below culverts		A		1						0.2758620679								AR		CG		LC						6		2		8.8000001907		39.5		24.2999992371

		ANC1		002		Rabbit creek		Anchorage		A-8		247-60-10318				Little Rabbit  Creek		Old Seward Hwy.				DOT		State		VB		61.07788		149.81149		Inlet blocked by concrete riprap.  Outlet partially blocked by gravel.  Adult coho observed DS of outlet and in cluvert but not above.  Inchannel split by island for first 50'.  2 flat baffles at 54.5' from inlet and .5 23 ft in. forming 2.5' & 1'  falls.		A		1		5		red		0.2878048718		0.0317880996						CP		NO		NO						2.75		0.5		5.9000000954		14.6999998093		26.2999992371

		ANC1		003		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Porcupine Trail						Private		VB		61.08749		149.82024		Center culvert has grvel and small boulders at inlet.  Left culvert is concrete.  Adult coho above and below culvert observed.  Special Site Cond. - entire concrete facing is degraded.   Observed resident fish in outlet pool.  (DV)		A		1		8		gray										OT		NO		NO		0		4.3499999046						4		17.7999992371		16.6000003815

		ANC1		004		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Mally Road				MOA		Municipality		VB		61.12368		149.77606		Outlet flare crooked/not level - high on right side.  Only 2 traps set downstream.  Observed DV downstream.		A		1		5		red		0.7445255518		0.0401388258		0.890007019		0.5800018311		CP		LC		NO		0		3.3800001144		3		0.5		5.0999999046		7.1999998093		6.5

		ANC1		005		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Malley Rd, (Jr. Academy)				MOA		Municipality		VB		61.12406		149.77769		Driveway of Jr. Academy.  DV oberved upstream.  Culvert ring seperated LWR third.		A		1		6		red		0.4293193519		0.0244582351		2.1200027466		1.5200042725		CP		NO		NO		0		4.2100000381		3		0.5		4.0999999046		9.5		9.6000003815

		ANC1		006		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (S. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.13817		149.81862		DV observed upstream.		A		1		6		red		0.5660377145		0.0230620615		0.9400024414		0.4199981689		CP		NO		NO		0		3		2.5		0.5		3		5.3000001907		5.3000001907

		ANC1		007		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (N. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.15065		149.80199		ATV trail running across upstream.		A		1		6		red		0.6019417644		0.0098876953		0.5399932861		0.2099990845		CP		SC		NO				3		3		0.5		3.0999999046		4.6999998093		5.5999999046

		ANC1		008		Chester Creek		Anchorage		A-8		247-50-10050				Chester Creek (S. Fork)		Muldoon Rd.				MOA		Municipality		VB		61.21008		149.73154		Surveyed in June with total stn.  Outlets nearly submerged.  OT - RT outlet almost  completely blocked but has substantial flow.		A		1		8		gray										CP		LC		CG						3		0.6000000238		7.0999999046		8.6000003815		11.5

		ANC1		009		Cook Inlet		Anchorage		A-8		247-50-10050				Chester Creek		Mallard Drive				MOA		Municipality		VB		61.19315		149.82736		Deep channel above crossing.  Downstream 2-3 foot higher grade.  Riffle below boulder concrete rip-rap at culvert.  High graident in culvert.		A		1		4		red		0.4290909171		0.0220500417		-0.25		-1.2099990845		PA		NO		NO		0		4.3099999428		3		0.5		5.9000000954		10.1999998093		17.2999992371

		ANC1		011		Spring Creek		Anchorage								Fire Creek		Glenn Hwy				DOT		State		VB		61.34453		149.55812		Can't see light through culvert.  Water level at or slightly  above rustline. Velocities taken three days later than elevations.		A		1		6		red		0.4591836631				-0.5199966431		-1.0399932861		CP		NO		NO		0		4		3		0.5		4.5		13.8000001907		5.8000001907





Figures

		Bins		Number		Freq						Category		Red		Gray		Green		STRUCTCAT		gray		green		red		Grand Total										Red		Gray		Green				Structure Category						Red - Assumed not adequate for fish passage		Green - Assumed adequate for fish passage		Gray -Insufficient data								Structure Category		Red		Gray		Green				Red		Gray		Green		overall						STRUCTCAT		gray		green		red		Grand Total

		1		3		3						1		0		0.67		0.33		1		1		2		0		3										0		33		67				1				number		76		9		12		97						1		0		1		2		3		0		33		67		red		gray		green		1		1		2		0		3

		3		2		2						3		0.33		0.33		0.33		3		0		1		1		2										50		0		50				3				percent		78.4		9.3		12.4								2		0		0		0		0		50		0		50		49		39		9		3		0		1		1		2

		4		17		18						4		0.06		0.25		0.69		4		0		0		17		17										100		0		0				4																		3		1		0		1		2		65		35		0		50.5		40.2		9.3		4		6		0		11		17

		5		27		28						5		0.74		0.19		0.07		5		1		2		24		27										89		4		7				5																		4		11		6		0		17		67		26		7								5		7		2		18		27

		6		14		14						6		0.50		0.21		0.29		6		0		2		12		14										86		0		14				6																		5		18		8		1		27		86		0		14								6		0		2		12		14

		8		34		35						8		0.00		1.00		0.00		8		10		2		22		34										65		29		6				8																		6		12		0		2		14		21		74		6								8		25		2		7		34

		Total		97																Grand Total		12		9		76		97																																				8		0		0		0		0														Grand Total		39		9		49		97

																				Overall		12.4		9.3		78.4																																								0		33		1		34

																																																																		42		48		7		97

																						above based on level 1 and level 2 results
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Sheet3

		Site		Juvenile		Adult		Resident		J-V		J-EB		J-Leap		Depth		J-Sum		Velocity		Exhausted at Burst Speed		Excessive Leap		Insufficient Depth		A-sum		R-V		R-EB		R-Leap		R-Depth		R-Sum

		3		V		none		EB		1		0		0		0		1												0		1		0		0		1

		7		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		8		V		none		V		1		0		0		0		1												1		0		0		0		1

		12		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		14A		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		14B		V		EB		V

		18		V		EB		V		1				0		0		1		0		1		0		0		0		1		0		0		0		1

		19A7		EB		EB		EB		0		1		0		0		1												0		1		0		0		1

		19B7		EB		none		EB

		20A7		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		20B7		V		EB		V												0		1		0		0		1

		21A		Leap; V		Depth		Leap, Depth, EB												0		0		0		1		1

		21B		V		Depth		Depth, EB		1		0		0		0		1												0		1		0		1		2

		28		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		30		V		none		V		1		0		0		0		1												1		0		0		0		1

		37A		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		37B		V		EB		V

		48		V		none		EB		1		0		0		0		1												0		1		0		0		1

		50A		Leap; V		EB		Leap; V		1		0		1		0		2		0		1		0		0		1		1		0		1		0		2

		50B		Leap; V		EB		Leap; V

		51A		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		51B		EB		none		EB

		52A		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		52B		V		none		V

		56A		V		none		V		1		0		0		0		1												1		0		0		0		1

		56B		V		none		V

		69A		V		none		V		1		0		0		0		1												1		0		0		0		1

		69B		V		none		V

		71A		V		none		V		1		0		0		0		1												1		0		0		0		1

		71B		V		none		V

		74A		V		none		V		1		0		0		0		1												1		0		0		0		1

		82		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		86		EB		depth		EB		0		1		0		0		1		0		0		0		1		1		0		1		0		0		1

		89		EB		depth		EB		0		1		0		0		1		0		0		0		1		1		0		1		0		0		1

		96		V		none		EB		1		0		0		0		1												0		1		0		0		1

		99		V		none		EB		1		0		0		0		1												0		1		0		0		1

										18		7		1		0				0		8		0		3				13		12		1		1

								25		72		28		4		0				0		73		0		27				52		48		4		4

																				Total		11
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		Count of STRUCTCLSALL		STRUCTCLSALL

		STRUCTCAT		gray		green		red		Grand Total

		1		1		2				3

		3				1		1		2

		4						17		17

		5		1		2		24		27

		6				2		12		14

		8		10		2		22		34

		Grand Total		12		9		76		97





		

		Count of STRUCTCAT

		STRUCTCAT		Total

		1		3

		3		2

		4		17

		5		27

		6		14

		8		34

		Grand Total		97





		WSHEDCODE		CROSSID		STRUCTCAT		AR		STRUCTCLS		CULVGRAD%		PHTFLOWIND		ENCRRATIO		CRSTRTYP		CULVGRAD		STRUCTCLSALL		RED		G		C		O		number

		NKN1		003		4		A		gray		-0.23		-0.83		0.74		PA		-0.0023		red

		NKN1		006		1		A		gray		1.95		-1.64		0.64		CO		0.0195		gray

		NKN1		007		4		A		gray		1.36		-0.36		0.58		AR		0.0136		red

		NKN1		008		4		A		gray		-0.63				0.57		PA		-0.0063		red

		NKN1		012		4		A		gray		0.32		-0.54		0.60		AR		0.0032		red

		NKN1		014		8		A		gray								AR				red

		NKN1		018		4		R		gray		0.74		0.23		0.73		AR		0.0074		red

		NKN1		019		8		A		gray								AR				red

		NKN1		020		8		A		gray								CP				red

		NKN1		021		8		R		gray								CP				red

		NKN1		023		8		A		gray								AR				gray

		SKN1		028		4		R		gray		1.95		-0.63		0.53		AO		0.0195		red

		SKN1		030		5		A		gray		0.39		0.13		0.65		CP		0.0039		red

		NKN1		037		8		A		gray								CP				red

		NKN1		038		8		A		gray								AR				gray

		NKN1		041		5		A		gray		-0.42						CP		-0.0042		gray

		NKN1		045		8		A		gray								CP				gray

		EKN1		048		5		A		gray		0.83		-0.98		0.93		CP		0.0083		red

		EKN1		050		8		A		gray								PA				red

		EKN1		051		8		A		gray								AR				red

		EKN1		052		8		A		gray								AR				red

		EKN1		054		8		A		gray								AR				gray

		EKN1		056		8		A		gray								CP				red

		EKN1		058		8		R		gray								AR				gray

		SKN1		065		8		A		gray								CP				gray

		EKN1		068		8		A		gray								CP				gray

		EKN1		069		8		A		gray								CP				red

		EKN1		070		8		A		gray								CP				red

		EKN1		071		8		A		gray								AR				red

		EKN1		074		8		A		gray								AO				red

		EKN1		078		8		A		gray								AO				gray

		NKN1		082		5		A		gray		1.89		-0.68		0.86		CP		0.0189		red

		NKN1		083		5		A		gray		0.60		0.00		0.88		CP		0.0060		red

		NKN1		086		8		A		gray								CP				red

		EKN1		089		8		R		gray		0.76		-0.77		1.14		CP		0.0076		red

		EKN1		092		8		R		gray								CO				gray

		EKN1		093		8		A		gray								AR				gray

		EKN1		096		5		A		gray		0.60		0.21		0.87		CP		0.0060		red

		EKN1		099		5		R		gray		0.91		-0.40		1.37		CP		0.0091		red

		NKN1		013		8		A		green								CP				green

		NKN1		035		6		A		green		0.15		-0.47				CP		0.0015		green

		EKN1		047		3		A		green		-0.94				1.06		CP		-0.0094		green

		EKN1		049		6		R		green		0.35		-0.77		0.97		CP		0.0035		green

		EKN1		055		5		A		green		-0.24		-0.83		1.26		CP		-0.0024		green

		EKN1		057		8		R		green								AO				green

		NKN1		061		1		A		green		0.90		2.59		1.32		AO		0.0090		green

		EKN1		077		1		R		green		5.33		-0.35		0.88		AO		0.0533		green

		NKN1		080		5		A		green		-0.95		0.08		0.92		CP		-0.0095		green

		NKN1		001		5		A		red		2.44		-0.13		0.40		CP		0.0244		red		G, C		1		1		0		2

		NKN1		002		6		A		red				0.83		0.51		CP				red		O		0		0		1		1

		NKN1		004		4		A		red		0.46		2.02		0.59		AR		0.0046		red		O		0		0		1		1

		NKN1		005		4		A		red		1.60		3.18		0.53		AR		0.0160		red		O		0		0		1		1

		NKN1		009		6		A		red		4.26		-0.38				CP		0.0426		red		G		1		0		0		1

		NKN1		010		6		A		red		0.11		1.29		0.46		CP		0.0011		red		C, O		0		1		1		2

		NKN1		011		6		A		red		1.56		0.98		0.48		CP		0.0156		red		C, O		0		1		1		2

		NKN1		015		4		A		red		1.38		1.64		0.86		AR		0.0138		red		O		0		0		1		1

		NKN1		016		4		R		red		1.04		0.53		1.33		AR		0.0104		red		O		0		0		1		1

		NKN1		017		5		R		red		2.45				1.03		CP		0.0245		red		G		1		0		0		1

		NKN1		022		6		A		red		2.55		0.04		0.51		CP		0.0255		red		G		1		0		0		1

		NKN1		024		4		A		red		3.80		0.41		0.60		AR		0.0380		red		G, O		1		0		1		2

		NKN1		025		5		A		red		0.02		0.82		0.08		CP		0.0002		red		C, O		0		1		1		2

		SKN1		026		4		R		red		3.40		1.14		0.75		AR		0.0340		red		G, O		1		0		1		2

		SKN1		027		8		R		red		4.12				0.94		CP				red		G, O		1		0		1		2

		SKN1		029		5		R		red		8.89		3.73		0.68		CP		0.0889		red		G, O		1		0		1		2

		SKN1		031		8		R		red		7.34						CP				red		G		1		0		0		1

		SKN1		032		6		R		red		1.58		0.96		0.48		CP		0.0158		red		G, C, O		1		1		1		3

		SKN1		033		5		A		red		1.69		-0.12		0.42		CP		0.0169		red		C		0		1		0		1

		SKN1		034		5		R		red		2.62		-0.63		1.01		CP		0.0262		red		G		1		0		0		1

		NKN1		036		6		A		red		8.93		-0.40				CP		0.0893		red		G		1		0		0		1

		NKN1		040		4		A		red		0.61		0.78		0.63		AR		0.0061		red		O		0		0		1		1

		NKN1		042		5		A		red		2.90						CP		0.0290		red		G		1		0		0		1

		NKN1		043		5		A		red		-2.38		0.67		0.31		CP		-0.0238		red		G, C, O		1		1		1		3

		NKN1		044		8		R		red		1.97				0.66		CP				red		O		0		0		1		1

		EKN1		046		5		A		red		17.10				0.77		CP		0.1710		red		G		1		0		0		1

		EKN1		053		5		A		red		2.94		-0.02		0.47		CP		0.0294		red		G, C		1		1		0		2

		NKN1		060		5		R		red		5.46				0.97		CP		0.0546		red		G		1		0		0		1

		NKN1		062		6		A		red		2.04		-0.06		0.44		CP		0.0204		red		G, C		1		1		0		2

		NKN1		063		8		A		red		1.88				3.10		CP				red		G. O		1		0		1		2

		NKN1		064		6		R		red		2.04		0.29				CP		0.0204		red		G		1		0		0		1

		NKN1		066		4		A		red		0.69		0.50		0.64		AR		0.0069		red		O		0		0		1		1

		EKN1		067		6		R		red		1.98		-0.08				CP		0.0198		red		G		1		0		0		1

		EKN1		072		4		R		red		6.47		1.04		0.52		AR		0.0647		red		G, O		1		0		1		2

		EKN1		073		4		R		red		4.38		1.71		0.60		AR		0.0438		red		G, O		1		0		1		2

		EKN1		075		4		A		red		3.28		0.58		0.82		PA		0.0328		red		G, O		1		0		1		2

		EKN1		076		8		R		red								CP				red		G, O		1		0		1		2

		NKN1		079		5		A		red		0.74		0.60		1.27		CP		0.0074		red		O		0		0		1		1

		NKN1		081		6		A		red		0.97		0.67		0.47		CP		0.0097		red		C, O		0		1		1		2

		NKN1		084		6		A		red		2.14				0.76		CP		0.0214		red		G		1		0		0		1

		NKN1		085		5		A		red		4.75		0.46		0.96		CP		0.0475		red		G, O		1		0		1		2

		NKN1		087		5		A		red		2.03						CP		0.0203		red		G		1		0		0		1

		NKN1		088		3		R		red		4.08		-0.98		0.65		CP		0.0408		red		G		1		0		0		1

		EKN1		090		5		R		red		0.42		0.34		1.13		CP		0.0042		red		O		0		0		1		1

		EKN1		091		5		A		red		0.72		0.35		1.18		CP		0.0072		red		O		0		0		1		1

		EKN1		094		8		A		red		3.60						CP				red		G		1		0		0		0

		EKN1		095		8		A		red								AR				red

		EKN1		097		5		A		red		1.33		-0.02		0.32		CP		0.0133		red		C		0		1		0		1

		EKN1		098		5		R		red		3.59		1.00		0.41		CP		0.0359		red		G, C, O		1		1		1		3
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		WSHEDCODE		CROSSID		ID		X		Y		STRUCTCAT		STRUCTCLS		Category		SUBBASIN		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		LEGQSEC		LEGSEC		LEGTOWN		LEGNS		LEGRANGE		LEGEW		LEGMER		FIELDNOTES

		NKN1		001		1		-151.13712		60.476980		5		red		1		Kenai River		Slikok Creek		College Loop Road				DOT		State		SW		36		5		N		10		W		S.M.		Outlets are perched and have eroded a large pool ; channel turns 90 degrees, and follows left side of valley.  Bank stabilization measures at outlet pool have been badly trampled. Evidence of fish cleaning (halibut carcasses) in outlet pool.

		NKN1		002		2		-150.88326		60.470540		6		red		1		Kenai River		Bear Creek		Funny River Road				DOT		State		SW		12		4		N		10		W		S.M.		Outlet is perched about 10 inches; FWS plans to raise the level of oullet pool b

		NKN1		003		3		-151.11990		60.434010		4		gray		2		Kenai River		Slikok Creek		Arc Loop Road				DOT		State		SW		13		4		N		11		W		S.M.		Short pipe; erosion at inlet and fill slope erosion runoff from road causing gullying.  DOT plans to replace culvert in 2002.

		NKN1		004		4		-151.12163		60.437190		4		red		1		Kenai River		Slikok Creek		Sterling Highway				DOT		State		SW		13		4		N		11		W		S.M.

		NKN1		005		5		-151.21492		60.351390		4		red		1		Kasilof River		Coal Creek		Sterling Highway				DOT		State		SE		17		3		N		10		W		S.M.

		NKN1		006		6		-151.13797		60.473840		1		gray		2		Kenai River		Slikok Creek		Kalifornski Beach Road				DOT		State		NW		18		3		N		10		W		S.M.		root wad revetment erosion control at inlet and outlet - full head walls.  No deep habitat upstream except under culvert (>2 feet deep most N 1 foot)  some deeper areas downstream.

		NKN1		007		7		-151.11798		60.563840		4		gray		2		Kenai River		Beaver Creek		Kenai Spur Highway				DOT		State		SW		36		6		N		11		W		S.M.

		NKN1		008		8		-151.08194		60.538030		4		gray		2		Kenai River		Unnamed		Kenai Spur Highway				DOT		State		SW		8		5		N		10		W		S.M.		This culvert was abandoned when the Kenai SH was improved and should be removed and old roadbed rehabbed in a channel.  The culvert was full of slack water at the inlet, the outlet is about 15 ft from the inlet of site 9.

		NKN1		009		9		-151.08344		60.537980		6		green		3		Kenai River		unnamed		Kenai Spur Hwy.				DOT		State		SW		8		5		N		10		W		S.M.		Lower culvert uner Kenai Spur Hwy.  Portion of data on site 8 data sheets.

		NKN1		010		10		-151.26390		60.558090		3		red		1		Kenai River		unnamed		Kenai Spur Hwy				DOT		State		NE		6		5		N		11		W		S.M.		Pipe has dropped N 10 feet from outlet.  Major headwall erosion DOT replacing culvert.  No tailcrest data as culvert was replaced before we returned to resurvey.  Active construction site - silt barrier functional.

		NKN1		011		11		-151.27110		60.560230		6		red		1		Kenai River		unnamed		Kenai Spur Road				DOT		State		SE		31		6		N		11		W		S.M.		Inlet headwall damaged - seperated from main pipe.  To be repaired in 2 weeks.  They plan to raise outlet pool to eliminate perch also.  Wetland above inlet in narrow valley.  Upstream - wetland. Entire culvert replaced before tailcrest was redone.

		NKN1		012		12		-151.09644		60.775640		6		gray		2		Cook Inlet		Bishop Creek		North Kenai Hwy				DOT		State		NE		19		8		N		10		W		S.M.		In good shape.  Lots of material in culvert.

		NKN1		013		13		-151.14452		60.567860		8		gray		2		Kenai River		unnamed		Kenai Spur Hwy				DOT		State		SW		6		6		N		10		W		S.M.		Beaver ponded up/down channel.  Makes 90 degree turn into inlet.  Beaver lodge just above inlet.  Blownout beaver dam below outlet pool - no apparent recent activity.

		NKN1		014		14		-151.26906		60.302630		8		gray		2		Kasilof River		Crooked Creek		Sterling Hwy				DOT		State		SW		31		3		N		11		W		S.M.		Severe embankment erosion at outlet.  Large outlet pool > 8 feet deep.  Perched outlet invert 6-8".  Unstable upstream embankment slope.

		NKN1		015		15		-151.26262		60.355750		4		red		1		Cook Inlet		Coal Creek		Kalifornski Beach Rd.				DOT		State		NW		18		3		N		11		W		S.M.		Short headwall with erosion behind.  Perched at outlet - 1 foot.  Large outlet scour hole > 8 feet deep.

		NKN1		016		16		-151.42743		60.191170		4		red		1		Cook Inlet		Falls Creek		Sterling Hwy.				DOT		State		NE		7		1		N		12		W		S.M.		Likely has barrier near mouth.  CG?SC above influence of inlet.  Headwall separating upstream and dowstream from culvert and leaning.

		NKN1		017		17		-151.44377		60.172290		5		red		1		Cook Inlet		Corea		Sterling Hwy				DOT		State		SE		13		1		N		13		W		S.M.		Culvert in good shape - appears to pass fish.  First 1/3 of culvert high grad, second 2/3rd pooled.

		NKN1		018		18		-151.73537		59.937530		4		gray		2		Cook Inlet		Happy Creek		Sterling Hwy				DOT		State		NW		8		3		S		14		W		S.M.		Upstream thalweg aims to left side at headwll.  Very steep embankment on upstream side but well vegetated with alder.  Falls near mouth create migratory barrier near mouth to anadromous fish - no salmon.

		NKN1		019		19		-151.78839		59.852050		8		gray		2		Cook Inlet		Stariski Creek		Sterling Hwy				DOT		State		NW		12		4		S		15		W		S.M.		Eroding embankment gully above outlet.  At inlet river and  pipe eroding deeply on each side - should be a bridge here!  Right culvert only functions at high water. Inlet erosion codes - FIBO

		NKN1		020		20		-151.63435		59.801060		8		gray		2		Anchor Point		North Fork Anchor River		Nikolaeusk Rd.				DOT		State		SW		29		4		S		14		W		S.M.		CP damage at inlet.  Overly steep embankment.  Fill eroding above pipes at outlet.  Jeep trail along outchannel and crosses 300 feet below culvert.  Boulders in culverts for good resting places for fish.

		NKN1		021		21		-151.62451		59.766990		8		gray		2		Anchor River		unnamed		North Fork Road				DOT		State		SW		2		5		S		14		W		S.M.		Left pipe (smaller one) perched 150 mm.  Right pipe perched 20 mm.  Resurvey on 7/24/01.

		NKN1		022		22		-151.67807		59.712870		6		red		1		Anchor River		unnamed		North Fork Anchor Road				DOT		State		SW		28		5		S		14		W		S.M.		neet to return to do discharge.  Multiple channels meeting at inlet (must do seperatly and add?). Steep embankment but well vegetated on outlet.  Some erosion and damage at inlet but still functional.

		NKN1		023		23		-151.82896		59.774350		8		gray		2		Anchor River		North Fork Anchor River		Sterling Hwy				DOT		State		NE		4		5		S		15		W		S.M.		Large (2.5 ft above water level) 30' wide by 50' long mid-channel bar 6ft above culverts.  4 culverts in headwall. Some reosion on ends at outlet.  Raw embankment on outlet with a few willows.  Should be a bridge on this river.

		NKN1		024		24		-151.78055		59.757250		4		red		1		Anchor River		unnamed		Serling Hwy.				DOT		State		SE		11		5		S		15		W		S.M.		Very steep embankments gullying undermining road gfc above inlet.

		NKN1		025		25		-151.70049		59.714470		5		red		1		Anchor River		unnamed		Sterling Hwy.				DOT		State		NW		29		5		S		14		W		S.M.		Outlet perched 6 inches.  Beaver meadow - stream.

		SKN1		026		26		-151.66776		59.669760		4		red		1		Anchor River		Diamond Creek		Sterling Hwy				DOT		State		SE		9		6		S		14		W		S.M.		Evidence of past erosion around right side of inlet headwall.  Six inch perch at outlet, flexed down.

		SKN1		027		27		-151.46747		59.664470		8		gray		2		Kachemak Bay		Palmer Creek or Coal Creek		East End Road				DOT		State		NE		15		6		S		13		W		S.M.		20 inch perch at outlet on right (main) culvert. Both too short and misaligned.  Active channel widening upstream of culvert.  Right inlet smashed and  perched from  debris.  Rt. aligned with inchannel, offset 25 feet to outchannel. L is offset 8 ft.

		SKN1		028		28		-151.34305		59.709170		1		gray		2		Kachemak Bay		Fritz Creek		East End Road				DOT		State		SW		28		5		S		12		W		S.M.		Water pooled in culvert except for uppermost section 3-4 m.  Very steep embankment.

		SKN1		029		29		-151.25420		59.745250		5		red		1		Kachemak Bay		McNeil Creek		East End Road				DOT		State		NW		13		5		S		12		W		S.M.		2 foot perch at outlet from apron.  Thaw heat pipe broken.  Heavy willow growth.  High grad. Plunge pools < 1 ft. deep - maybe too steep for fish.

		SKN1		030		30		-151.30783		59.738880		5		gray		2		Anchor River		Beaver Creek		Hutler Road/Beaver Creek Road				DOT		State		SW		15		5		S		12		W		S.M.		Damage at inlet and outlet 5%

		SKN1		031		31		-151.60452		59.819060		8		gray		2		Anchor River		unnamed		Nikolaevsk				DOT		State		NE		24		4		S		14		W		S.M.		2 culverts, large one sits higher, has one foot perch with large boulder at outlet; small culvert is countersunk.

		SKN1		032		32		-151.66293		59.801600		6		red		1		North Fork Anchor River		unnamed		North Fork Road				DOT		State		NE		27		4		S		14		W		S.M.		Ten inch perch at outlet.  Very small creek width = or < 3 feet no pool developed.  Channel flows thought hummocky wetland, diffficult to locate channel.  Channel steps off sphagnum and goes through substrate.

		SKN1		033		33		-151.52312		60.011260		5		red		1		Deep Creek		Silver Salmon		Oilwell Road				DOT		State		NW		16		2		S		13		W		S.M.		Pipe damage at inlet.  Erosion on both sides squashed gabions falling apart.

		SKN1		034		34		-151.38377		60.234100		5		red		1		Cook Inlet		unnamed		Sterling Hwy				DOT		State		SW		5		1		S		13		W		S.M.		Marsh upstream with poorly defined channel.  Damaged 4 foot section detached at left overflow.

		NKN1		035		35		-151.20167		60.517220		6		green		3		Kenai River		unnamed		SBS Road				DOT		State		SE		16		5		N		11		W		S.M.		Chain-link fence across inlet causing an inlet control due to vegetation build-up.  No defined tailcrest at outlet - very marshy.  Upstream level profile, and stream width measurements data missing due to mashy conditions.

		NKN1		036		36		-151.20370		60.518180		6		green		3		Kenai River		unnamed		Sterling Hwy.				DOT		State		SE		16		5		N		11		W		S.M.		Apron is jacked up at inlet.  May help a lot to remove apron.  Ponded above.  Artifical channel just up stream of culvert.

		NKN1		037		37		-151.04462		60.488330		8		gray		2		Kenai River		Soldotna Creek		E. Redoubt Street				DOT		State		SW		28		5		N		10		W		S.M.		Inlet control on both culverts. Headwall at outlet is eroded between culverts.  Left culvert outlet perched slightly, very high velocity at outlet.  Boulders placed in outlet pool to reduce outlet perch but was not effective. Had broad tailcrest < 5% of f

		NKN1		038		38		-151.01984		60.498550		4		green		3		Kenai River		Soldotna Creek		Sterling Hwy.				DOT		State		NW		27		5		N		10		W		S.M.		Baffles installed in culvert.  V-notch wier at about 3 m. upstream of culvert.  Riprap riffle below outlet.

		NKN1		040		40		-150.45998		60.531300		4		red		1		Moose River		East Fork Moose River		Sterling Hwy.				DOT		State		NW		14		5		N		7		W		S.M.		Some erosion at outlet caused by road drainage structure.

		NKN1		041		41		-150.11455		60.484040		5						Kenai River		Jean Creek		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		Riffle with natural substrate throughout the culvert.  No outlet pool; riffle below outlet.  Beaver dam above culvert about 8 feet upstream.

		NKN1		042		42		-150.11443		60.484200		5		red		1		Kenai River		unnamed		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		this culvert serves as an overflow for beaver pond (on Jean Creek) above.  Woody debris damming inlet.  Flared outlet clogged with debris.

		NKN1		043		43		-150.20159		60.45959		5		red		1		Kenai River		Hidden Creek		Skilak lake Road				DOT		State		NW		8		4		N		5		W		S.M.		Structural plate crushed at outlet.

		NKN1		044		44		-149.78354		60.488460		8		gray		2		Kenai Lake		Shackleford Creek		Snug Harbor Road				DOT		State		NE		34		5		N		3		W		S.M.		Very steep stream.  Most of flow through right culvert.  Substrate in left culvert but has an inlet control drop.  According to adjacent landowner of 20 yrs. stream does not flow in winter.

		NKN1		045		45		-149.64395		60.524790		8		gray		2		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Trib of Daves Creek. Braided channels up and downstream from culverts.  Two inlet channels bend sharpley before flowing opposite directions into culverts.  Inlet jacked on left culvert.  Inlet velocities difficult to measure, 2 flows converging at pipes.

		EKN1		046		46		-149.84178		60.493710		5		red		1		Kenai River		Bean Creek		Ptarmigan Place				DOT		State		SE		29		5		N		3		W		S.M.		Two adjacent culverts - 148.5 feet between culverts.  Riprap upstream.  No outlet pool thus no tailcrest data.

		EKN1		047		47		-149.84262		60.493620		3		green		3		Kenai River		Bean Creek		Bean Creek				DOT		State		SE		29		5		N		3		W		S.M.		Culvert less than one year old.  148 feet US of site 46.  Estimated height of culvert based on average height of pipe at site 46.

		EKN1		048		48		-149.64211		60.524700		5		red		1		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		about three years old.  In channel is channelized abou 20 feet upstream and degrading channel - produced lots of salmon spawning habitat downstream.  No tailcrest distance.

		EKN1		049		49		-149.64110		60.524770		6		green		3		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Very small channel drainingseepage.  Large pool above culvert.

		EKN1		050		50		-149.43753		60.505460		8		gray		2		Kenai River		Moose Creek		Seward Hwy.				DOT		State		SW		22		5		N		1		W		S.M.		Two 5.5 ft squash pipes perched about 1 foot at outlet and jacked up at inlet.  Aggradation above inlet control.

		EKN1		051		51		-149.42070		60.502200		8		gray		2		Kenai River		Moose Creek		Seward Hwy.				DOT		State		NE		27		5		N		1		W		S.M.		Outlet pool ponded by Trail Lake.  We removed beaver debris blocking right pipe and part of left pipe.

		EKN1		052		52		-149.35806		60.311010		8		gray		2		Kenai River		unnamed		Seward Hwy.				DOT		State																Channel 80 ft. above to 50 ft. below culvert.  Flat bottom riffle from construction activities.  New culverts with 2 overflow culverts above.  Riffle below right culvert, shallow pool below left.

		EKN1		053		53		-149.35013		60.090190		5		red		1		Resurrection  Bay		Spring Creek		Nash Road				DOT		State

		EKN1		054		54		-149.36989		60.204910		8		gray		2		Resurrection  Bay		Grouse Creek		Seward Hwy.				DOT		State																Recent construction activities have altered flow patterns and levels.  Difficult to determine OHW indicators.  No invert measurements at inlet due to substrate.  No tailcrest  - large pool at outlet.

		EKN1		055		55		-149.36267		60.242560		5		green		3		Resurrection Bay		Grouse Creek		Seward Hwy.				DOT		State																Constructed this summer.  Channel makes about a 90 degree bend going in and out of culverts.

		EKN1		056		56		-149.40208		60.166480		8		gray		2		Resurrection Bay		unnamed		Seward Hwy		5		DOT		State																Channel makes a 90 degree angle at outlet pool.  Culverts not depressed, resting on channel bottom.

		EKN1		057		57		-149.53314		60.610700		8		gray		2		Kenai River		Slate Creek		Seward Hwy.		43		DOT		State																No outlet pool - only riffle at outlet

		EKN1		058		58		-149.49545		60.643840		8		gray		2		Six Mile Creek		Colorado Creek		Seward Hwy.		46		DOT		State																Agradation in left culvert has diverted flow to far right bank causing inlet erosion.  No water in left culvert.

		NKN1		060		60		-150.31564		60.442440		5		red		1		Kenai River		Lower Ohmer Creek		Upper Skilak Lake Campground				DOT		State		NE		16		4		N		6		W		S.M.		Shallow water in outlet and through culvert.  Outlet perch (8 inches)) occasional very high flows in spring (B. Glick pers observ.). Check weather instrument 3 is needed.

		NKN1		061		61		-150.31798		60.440250		1		green		3		Kenai River		Lower Ohmer Creek		Upper Skilak Campground Rd.				DOT		State		NE		16		4		N		6		W		S.M.

		NKN1		062		62		-150.30798		60.456190		6		red		1		Kenai River				Upper Skilak Campground Rd.				DOT		State		NW		10		4		N		6		W		S.M.

		NKN1		063		63		-150.67616		60.725440		8		gray		2		Swanson River		Sucker Creek		Swan Lake Road				DOT		State																Right pipe is abandoned.  Creek known to be used by andromonous fish for spawning but none were observed.  Inlet pipe near outlet to lake.

		NKN1		064		64		-150.73932		60.732050		6		gray		2		Swanson River		unnamed		Swan Lake				DOT		State																Current culvert is adjacent to old squashed non-functional one.  Newer one is bowed in middle but still functional.  Wetland above crossing, channel below feeding Swanson River.

		SKN1		065		65		-151.27340		60.296950		8		gray		2		Kasilof River		Crooked Creek		Fish Hatchery				DOT		State		NE		1		2		N		12		W		S.M.		Fill slope erosion on both sides.

		NKN1		066		66		-149.60808		60.525570		4		red		1		Kenai River		Daves Creek		Sterling Hwy.				DOT		State

		EKN1		067		67		-149.46826		60.514170		6		gray		2		Resurrection Bay		Moose Creek		Seward Hwy.				DOT		State

		EKN1		068		68		-149.41231		60.144310		8		gray		2		Resurrection Bay		unnamed		Salmon Creek Road				DOT		State																Tributary of Salmon Creek. Marshy on both sides of creek.  Lots of course grvel accum. Above Salmon Creek Rd. culvert.  Left culvert highly aggraded - very little flow in it.  Many pink Samon observed in spawning area above Salmon Creek Rd.

		EKN1		069		69		-149.36758		60.123090		8		gray		2		Resurrection Bay		unnamed		Nash Road				DOT		State																Creek next to Afognak Logging.  Adult Coho spawning up and downstream.  Observed small fish in vicinity of traps downstream.  None caught.  Moved traps to different location but still none caught.

		EKN1		070		70		-149.36758		60.183331		8		gray		2		Resurrection Bay		Bear Creek		Bear Lake				DOT		State																There is a weir upstream at about 35 feet.

		EKN1		071		71		-149.53886		60.600020		8		gray		2		Kenai River		Summit Creek		Seward Hwy		42.5		DOT		State																Channel one makes a 90 degree turn at inlet.  Nice adult Dolly Varden observed.

		EKN1		072		72		-149.58160		60.558620		4		red		1		Kenai River		John's Creek		Seward Hwy.		39		DOT		State		NW		2		5		N		2		W		S.M.		Very steep channel, perch at outlet.  Bedrock falls above cascading boulder caused pools below.

		EKN1		073		73		-149.47667		60.670840		4		red		1		Sixmile Creek		Fresno Creek		Seward Hwy				DOT		State		NE		25		7		N		1		W		S.M.		High perch at outlet

		EKN1		074		74		-149.54541		60.595260		8		gray		2		Kenai River		Quartz Creek		Seward Hwy.		42		DOT		State		NE		24		5		N		2		W		S.M.		right culvert has no flow due to aggradation.  Channel has diverted all flow to left culvert.  Island has formed above inlet.Cobble deposited covering endls of mitered cluvert.

		EKN1		075		75		-149.61951		60.919300		4		red		1		Turnagain Arm		Bear Creek		Hope Hwy FH14		16		DOT		State		NW		10		8		N		1		E		S.M.		Goes subsurface in winter.  Landowner has right to divert water - diverting 1/2 channel (10%).  DOT put in rip-rap below to prevent outlet pool scouring and out channel degradation. Need to depress pipe to promote aggradation in culvert.

		EKN1		076		76		-149.43570		60.801970		8		gray		2		Sixmile Creek		Beaver Dam Creek		Hope Hwy FH14		1.5		DOT		State		NW		3		8		N		1		W		S.M.		Terraced beacer ponds bleow site.  Small woody debris accumulations has produced broad braided outchannel.  No defined outchennel.

		EKN1		077		77		-149.42970		60.817950		1		green		3		Sixmile Creek		Alder Creek		Hope Hwy FH 14				DOT		State		NE		3		8		N		1		W		S.M.		Riffle through culvert - no outlet pool

		EKN1		078		78		-149.35733		60.740670		1		gray		2		Sixmile Creek		Silvertip Creek		Seward Hwy.				DOT		State		NE		36		6		N		1		E		S.M.		Downstream outlet - flow directed outward and eroding bank - needs repair.

		NKN1		079		79		-151.20906		60.535870		5		red		1		Kenai River		unnamed		Bridge Access Rd				DOT		State		SE		9		5		N		11		W		S.M.		200 M. north of viewing platform.  Inlet pipe seperated at flare, eroding around pipe.  Flares have rusted and falling apart at outlet, Inlet OK.  Retorfit outlet ext. & apron inlet apron rusted through and separted CMP.  Observed dead coho fry 100' US.

		NKN1		080		80		-151.20959		60.544850		5		gray		2		Kenai River		Beaver Loop Creek		Bridge Access				DOT		State		NE		9		5		N		11		W		S.M.		Heavy siltation aquatic veg. Growth.  Flow very slow.  Many salmon smolt below.  Channel was pooled about 95 feet above culveert before natural channel resumed.

		NKN1		081		81		-150.86696		60.704630		6		red		1		Swanson River		Mink Creek		off of Swanson River Road				USFWS		Federal		SE		9		7		N		9		W		S.M.		Damaged inlet pipe but still functional.  Outlet pipe invert about two inches above substrate.

		NKN1		082		82		-150.85968		60.706340		5		gray		2		Swanson River		Mink Creek		off of Swanson River Road				USFWS		Federal																Both banks D/S(but particularly LB) are undercut.

		NKN1		083		83		-150.82326		60.704670		5		gray		2		Swanson River		Breeze Lake Creek		off of Swanson River Road				USFWS		Federal		NE		15		7		N		9		W		S.M.		new culvert, no outlet pool.  No rustline, hard to find OHW work at outlet.  Pipe is set hight at both ends.  Substrate 9 inches below inlet invert.

		NKN1		084		84		-150.83717		60.703720		6		red		1		Swanson River		Breeze Lake Creek		off Swanson River Road				USFWS		Federal		NW		15		7		N		9		W		S.M.		Road grader pushing material into stream.  Pipe inlet jacked up.

		NKN1		085		85		-150.85414		60.507890		5		red		1		Kenai River		unnamed		Stephens Rd.				DOT		State		NW		24		5		N		9		W		S.M.		About a two inch perch at outlet.  Inlet peeled open about 2 feet on top 1/2 of pipe.  Eight inch overflow pipe about 4 feet higher than main pipe.

		NKN1		086		86		-150.85739		60.513670		8		gray		2		Kenai River		unnamed		Scout Lake Rd.				DOT		State		NE		14		5		N		9		W		S.M.		Culvert is bowed and has large grassy build up on upstream side.

		NKN1		087		87		-150.79225		60.518710		5		red		1		Kenai River		unnamed		Scout Lake Loop Rd.				DOT		State		SE		14		5		N		9		W		S.M.		Marsh below and above Inlet control (inlet pool tailcrest just above inlet opening).

		NKN1		088		88		-149.37349		60.749950		3		gray		2		Sixmile Creek		unnamed		Seward Hwy.				DOT		State																Very high gradient about 25% upstream.  Flared inlet high encroach ratio.

		EKN1		089		89		-149.36197		60.743870		5		green		3		Sixmile Creek		unnamed		Seward Hwy.				DOT		State																Riprap used to narrow and direct outchannel.  A second pool below outlet pool made with rebar and wood.  Outlet pool backwater extends about 3/8 of way up culvert.

		EKN1		090		90		-149.36374		60.745470		5		red		1		Sixmile Creek		unnamed		Seward Hwy		60.5		DOT		State																Outlet side is beaver meadow with defined "E" channel.

		EKN1		091		91		-149.27774		60.728340		5		red		1		Sixmile Creek		Ditch Creek		Seward Hwy.				DOT		State																Creek is almost just a ditch along road.  Riprap in outlet pool.  Creek follows ditch.

		EKN1		092		92		-149.26765		60.732480		1		gray		2		Canyon Creek		Pete's Creek		Seward Hwy				DOT		State		NW		3		7		N		1		W		S.M.		baffles throughout culvert.  Direct current/substrate in zig zag pattern.  Rip rap in outlet channel below tailcrest.

		EKN1		093		93		-149.25774		60.742070		8		gray		2		Sixmile Creek		Spokane Creek		Seward Hwy.				DOT		State		NE		34		7		N		1		W		S.M.		Right outlet filled with gravel about halfway up width.  Concrete headwall & steel brush guards at inlet.  Baffles in left culv. that form 2 large pools - hinder barrel vel. Measurement.

		EKN1		094		94		-149.24898		60.751460		8		gray		2		Sixmile Creek		Bertha Creek		Seward Hwy.		66		DOT		State		SE		27		7		N		1		W		S.M.		Riprap in banks 50 - 60 feet upstream.  Debris rack in need of repair.

		EKN1		095		95		-149.21901		60.779420		8		gray		2		Sixmile Creek		Lyon Creek		Seward Hwy.				DOT		State		SE		14		8		N		1		W		S.M.		large accumulation of woody debris on debris rack at inlet, particuarly on left culvert has caused much aggredation.  Area around crossing is rip-rapped heavily.

		EKN1		096		96		-149.33328		60.731490		5		red		1		Granite Creek		unnamed		Seward Hwy.		62		DOT		State																Observed adult coho 130 feet downstream.  Scoured outlet pool.  Material from inlet fill slope scoured during high flow event and deposited in large bar midchannel below outlet pool.

		EKN1		097		97		-149.20749		60.790280		5		red		1		Granite Creek		unnamed		Seward Hwy				DOT		State																Headwall separated 1-2 feet from outlet.

		EKN1		098		98		-149.13025		60.824190		5		red		1		Quartz Creek		unnamed		Seward Hwy.				DOT		State

		EKN1		099		99		-149.58630		60.551630		5		gray		2		Quartz Creek		Jerome Lake		Jerome lake FS Rd.				USFS		Federal		NW		2		5		N		2		W		S.M.		Meadow stream with many large bolders in channel.  Culvert heavily rip-rapped.
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		Height						ft
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																										pull

		set																								time

		pull																										Downstream

		time						14																		Catch		Species		Length				Species		Length

				Upstream				15																		1						16

		Catch		Species		Length		16																		2						17
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		2						18																		4						19

		3						19																		5						20

		4						20																		6						21

		5						21																		7						22

		6						22																		8						23

		7						23																		9						24

		8						24																		10						25

		9						25																		11						26

		10						26																		12						27

		11						27																		13						28

		12						28																		14						29

		13						29																		15						30

		14						30
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		LB Bank/Bed slope break																		Upstream OHW Line (5.0')

		streambed																		UpstreamThalweg Elev (2 CMP widths)

		streambed																		Upstream Thalweg (50')

		streambed																		Upstream Water Elevation (50')

		streambed																		Upstream OHW Line (50')

		streambed																		Upstream Thalweg (100')

		streambed																		Upstream Water Elevation (100')

		streambed																		Upstream OHW Line (100')
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		streambed																		Culvert Outlet Top
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		RB Bank/Bed slope break																		Downstream Thalweg (50')

		RB Wetted Perimeter																		Downstream Water Elev (50')

		RB OHW																		Downstream OHW Line (50')

		RB Bank terrace																		Downstream Thalweg (100')

																				Downstream Water Elev (100')

																				Downstream OHW Line (100')
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level profiles

		

		Discharge Estimate Cross-section Data

												OHW Width																Site No.

												# cells																Stream

												rev		time		Meter		Meter										Date

		Station						distance		dpth		(count)		(sec)		std/pyg		Velocity										Time

								(ft.)		(ft.)																		Initials

		LB bottom slope break

		streambed																				Streamflow Velocity

		streambed																				Station						distance		dpth		rev		time		meter

		streambed																										(ft.)		(ft.)		(count)		(sec)		std/pyg

		streambed																				Upstream

		streambed																				Upstream

		streambed																				Downstream

		streambed																				Downstream

		streambed

		streambed																				Culvert end velocity:

		streambed																				Station								dpth		rev		time		meter

		streambed																												(ft.)		(count)		(sec)		std/pyg

		streambed																				left culvert inlet

		streambed																				left culvert outlet

		streambed																				right culvert inlet

		streambed																				right culvert outlet

		streambed

		streambed

		streambed

		streambed																				Tailcrest Water Velocity

		streambed																										distance		dpth		rev		time		velocity

		streambed																				Tailcrest Thalwag Water Velocity

		streambed

		streambed																												left				right

		streambed																				Culvert Data:								In		Out		In		Out		In		Out

		RB bottom slope break																				Corrugation Depth						in

																						Corrugation Width						count/ft
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stream velocity

		AutoTemplateWizardDONTMESSWITHIT

		Database Type:		Excel 5.0

		Database Location:		I:\KpStrX\data\STRXDT Database.xls

		Reserved

		Number of Tables:		5

		1		Table Name:		Site		Number of Fields:		15				0

		Field Name:		Site No.		FEAT		ROAD#		MP		LAT_N		LONG_W		HILL_P		YRCON		YRCLO		RPR_T		RDA_G		RDE_G		FAIL		CNSQ		NOTES

		Refers To:		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Reserved

		2		Table Name:		Stream		Number of Fields:		31				0

		Field Name:		Site No.		WATSHD		FEAT		DATE		TIME		H2O_STG		U_GD		U_VEL		US_SBSTR		US_CNTRL		UOHW		U_BFW		U_BFD		D_GD		D_VEL		DS_SBSTR		DS_CNTRL		DOHW		D_BFW		D_BFD		HAB		SMP_MTHD		KS		SS		RS		PS		CS		CT		DV		SH		RES

		Refers To:		0		0		0		0		0:00		0		0		0		0		0		=		0		0		0		0		0		0		=		0		0		0		0		0		0		0		0		0		0		0		0		0

		Reserved

		3		Table Name:		Culvert		Number of Fields:		31				0

		Field Name:		Site No.		FEAT		CULLENG		CULWIDTH		CULHT		CULAREA		CUL_G		VELOCITY		VEL_IN		VEL_OUT		SKEW °		EN_T		CORR_D		CORR_W		%_SD		L_SD		%_BLK		%_BDLD		BDLD_T		IBDLD_D		IH2O_D		I_EM		PRCH_IN		IE		OBDLD_D		OH2O_D		O_EM		PRCH_OUT		OP_MD		OP_TC		OE

		Refers To:		0		0		0		0		0		0.00		0		0		0		0		0		0		0		0.00		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Reserved

		4		Table Name:		Bridge		Number of Fields:		11				0

		Field Name:		Site No.		SPANLEN		SPANWID		CLEAR		NB		DECK		FABRIC		CURB		BRSBCOMP		BH20_D		VEL_BRG

		Refers To:		0		0		0		0		0		0		0		0		0		0		0

		Reserved

		5		Table Name:		Notes-Photos		Number of Fields:		19				0

		Field Name:		Site No.		CREW		ROLL		FR_1		FR_2		FR_3		FR_4		FR_5		FR_6		FR_7		FR_8		FR_9		FR_10		FR_11		FR_12		FR_13		FR_14		FR_15		NOTES

		Refers To:		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Reserved
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AutoOpen Stub Data

		Fish Habitat / Presence:																				Date

																						Time

		Sample method						codes:     MT  VS  DN														Visit Number

		Habitat						code

																Site:						Site No.

		Presence Verified:														Sampling Crew										initials

		Chinook						codes:								Road Name

		Coho														Stream Name

		Sockeye						N								Watershed

		Pink						US								CDS Milepost Number

		Chum						DS								CDS Route

		Rainbow						BT								Latitude

		Dolly Varden														Longitude

		Other Resident Fish														GPS Time

																Hillslope Position

		skew:						Skew°		left		right				Culvert:

		Bearing of roadway														Crossing Structure Type										code

		Bearing of culvert														Entrance Type										code

		Bearing of in-channel														Substrate Type										code

		Bearing of out-channel														Inlet Erosion										code

																Outlet Erosion										code

																Structure Failure Mechanism										code

																Special Site Condition										code

																Road Prism type										code

																Stream:

																Upstream Dom/Sub Substrate Type										code

																Upstream Bank Composition										code

																Downstream Dom/Sub Substrate Type										code

																Downstream Bank Composition										code

																Notes:
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fish presence-site

										left				right												Site No.

		Culvert Data:								In		Out		In		Out		In		Out						Date

		Length						ft																		Time

		Width/Diameter						ft																		Initials

		Height						ft

		Manufactured diameter						ft																		Stream Width Measurements:

		H2O Depth						ft																		Upstream OHW Width (100')

		Substrate Depth						ft																		Upstream OHW Width (50')

		Structural Damage						%																		Upstream OHW Width (5')

		Blockage						%

		Corrugation Depth						in																		Outlet Pool OHW Line  (MaxWidth)

		Corrugation Width						count/ft																		Downstream Tailcrest Width

																										Downstream OHW Width (50')

		Barrel Velocity 1						sec																		Downstream OHW Width (100')

		Barrel Velocity 2						sec

		Barrel Velocity 3						sec

		Barrel Velocity 4						sec

		Barrel Velocity 5						sec

		Three velocity trials minimum for estimating average

								Minnow Trap																		set

																										pull

		set																								time

		pull																										Downstream

		time						14																		Catch		Species		Length				Species		Length

				Upstream				15																		1						16

		Catch		Species		Length		16																		2						17

		1						17																		3						18

		2						18																		4						19

		3						19																		5						20

		4						20																		6						21

		5						21																		7						22

		6						22																		8						23

		7						23																		9						24

		8						24																		10						25

		9						25																		11						26

		10						26																		12						27

		11						27																		13						28

		12						28																		14						29

		13						29																		15						30

		14						30



&C&"Arial,Bold"&14Culvert&R&"Arial,Bold"&14 2



 culvert

		instrument setup #																												Site No.

		Station								BS		HI		FS		ELEV														Date

										(+)		(ft.)		(-)		(ft.)														Initials

		1  assumed 100' elev @ laser										100.00

		2																		Culvert & Stream

		3																		Station						distance		Inst		FS (left)		FS (right)		dpth		wdth

		4																								(ft.)		#		(-)		(-)		(ft.)		(ft.)

		5																		Edge-Road Inlet

																				Culvert Inlet Top

		Outlet Pool Tailcrest cross section																		Culvert Inlet Invert

		Station								distance		Inst		FS		dpth				Inlet Rustline

										(ft.)		#		(-)		(ft.)				Culvert Inlet Thalweg

		LB Bank terrace																		Upstream Thalweg (1.0')

		LB OHW																		Upstream Thalweg (5.0')

		LB Wetted Perimeter																		Upstream Water Elevation (5.0')

		LB Bank/Bed slope break																		Upstream OHW Line (5.0')

		streambed																		UpstreamThalweg Elev (2 CMP widths)

		streambed																		Upstream Thalweg (50')

		streambed																		Upstream Water Elevation (50')

		streambed																		Upstream OHW Line (50')

		streambed																		Upstream Thalweg (100')

		streambed																		Upstream Water Elevation (100')

		streambed																		Upstream OHW Line (100')

		streambed																		Edge-Road Outlet

		streambed																		Culvert Outlet Top

		streambed																		Culvert Outlet Invert

		streambed																		Culvert Outlet Thalweg

		streambed																		Outlet Rustline

		streambed																		Outlet Pool OHW Line (MaxWidth)

		streambed																		Outlet Pool Water Surf Elev

		streambed																		Outlet Pool Max Depth w/in 5'

		streambed																		Outlet Pool Maximum Depth

		streambed																		Thalweg Elev  at Tailcrest

		streambed																		OHW Line Elev Tailcrest

		streambed																		Water Surface Elev Tailcrest

		RB Bank/Bed slope break																		Downstream Thalweg (50')

		RB Wetted Perimeter																		Downstream Water Elev (50')

		RB OHW																		Downstream OHW Line (50')

		RB Bank terrace																		Downstream Thalweg (100')

																				Downstream Water Elev (100')

																				Downstream OHW Line (100')
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level profiles

		

		Discharge Estimate Cross-section Data

												OHW Width																Site No.

												# cells																Stream

												rev		time		Meter		Meter										Date

		Station						distance		dpth		(count)		(sec)		std/pyg		Velocity										Time

								(ft.)		(ft.)																		Initials

		LB bottom slope break

		streambed																				Streamflow Velocity

		streambed																				Station						distance		dpth		rev		time		meter

		streambed																										(ft.)		(ft.)		(count)		(sec)		std/pyg

		streambed																				Upstream

		streambed																				Upstream

		streambed																				Downstream

		streambed																				Downstream

		streambed

		streambed																				Culvert end velocity:

		streambed																				Station								dpth		rev		time		meter

		streambed																												(ft.)		(count)		(sec)		std/pyg

		streambed																				left culvert inlet

		streambed																				left culvert outlet

		streambed																				right culvert inlet

		streambed																				right culvert outlet

		streambed

		streambed

		streambed

		streambed																				Tailcrest Water Velocity

		streambed																										distance		dpth		rev		time		velocity

		streambed																				Tailcrest Thalwag Water Velocity

		streambed

		streambed																												left				right

		streambed																				Culvert Data:								In		Out		In		Out		In		Out

		RB bottom slope break																				Corrugation Depth						in

																						Corrugation Width						count/ft



&C&"Arial,Bold"&14Velocity&R&"Arial,Bold"&12 4&14



stream velocity

		AutoTemplateWizardDONTMESSWITHIT

		Database Type:		Excel 5.0

		Database Location:		I:\KpStrX\data\STRXDT Database.xls

		Reserved

		Number of Tables:		5

		1		Table Name:		Site		Number of Fields:		15				0

		Field Name:		Site No.		FEAT		ROAD#		MP		LAT_N		LONG_W		HILL_P		YRCON		YRCLO		RPR_T		RDA_G		RDE_G		FAIL		CNSQ		NOTES

		Refers To:		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Reserved

		2		Table Name:		Stream		Number of Fields:		31				0

		Field Name:		Site No.		WATSHD		FEAT		DATE		TIME		H2O_STG		U_GD		U_VEL		US_SBSTR		US_CNTRL		UOHW		U_BFW		U_BFD		D_GD		D_VEL		DS_SBSTR		DS_CNTRL		DOHW		D_BFW		D_BFD		HAB		SMP_MTHD		KS		SS		RS		PS		CS		CT		DV		SH		RES
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		Reserved

		4		Table Name:		Bridge		Number of Fields:		11				0
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Chart1

		Anadromous

		Resident



69.7

30.3



ANC

		WSHEDCODE		CROSSID		SUBBASIN		QUADNAME		ITMCODE		STRMNO		STRMNOSTAT		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		HILLSLOPEPOS		LAT_DEG		LON_DEG		FIELDNOTES		CULVSEQ		CULVVISIT		STRUCTCAT		STRUCTCLS		ENCRRATIO		CULVGRAD		PHTFLOWIND		PHTFLOWDEP		CRSTRTYP		INLSUBTYP		OUTLSUBTYP		OUTSUBDEP		OUTHEIGHT		CORRWIDTH		CORRDEPTH		ENCHRINWIDTH		ENCHROHWWIDTH100		ENCHROHWWIDTH50

		ANC1		001		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Rabbit Creek/Old Seward Hwy				MOA		Municipality		VB		61.08387		149.82417		Gabion baskets from 20 feet to 100 feet below outlet. (straight line distance)  Observed many adult coho above and below culverts		A		1						0.2758620679								AR		CG		LC						6		2		8.8000001907		39.5		24.2999992371

		ANC1		002		Rabbit creek		Anchorage		A-8		247-60-10318				Little Rabbit  Creek		Old Seward Hwy.				DOT		State		VB		61.07788		149.81149		Inlet blocked by concrete riprap.  Outlet partially blocked by gravel.  Adult coho observed DS of outlet and in cluvert but not above.  Inchannel split by island for first 50'.  2 flat baffles at 54.5' from inlet and .5 23 ft in. forming 2.5' & 1'  falls.		A		1		5		red		0.2878048718		0.0317880996						CP		NO		NO						2.75		0.5		5.9000000954		14.6999998093		26.2999992371

		ANC1		003		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Porcupine Trail						Private		VB		61.08749		149.82024		Center culvert has grvel and small boulders at inlet.  Left culvert is concrete.  Adult coho above and below culvert observed.  Special Site Cond. - entire concrete facing is degraded.   Observed resident fish in outlet pool.  (DV)		A		1		8		gray										OT		NO		NO		0		4.3499999046						4		17.7999992371		16.6000003815

		ANC1		004		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Mally Road				MOA		Municipality		VB		61.12368		149.77606		Outlet flare crooked/not level - high on right side.  Only 2 traps set downstream.  Observed DV downstream.		A		1		5		red		0.7445255518		0.0401388258		0.890007019		0.5800018311		CP		LC		NO		0		3.3800001144		3		0.5		5.0999999046		7.1999998093		6.5

		ANC1		005		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Malley Rd, (Jr. Academy)				MOA		Municipality		VB		61.12406		149.77769		Driveway of Jr. Academy.  DV oberved upstream.  Culvert ring seperated LWR third.		A		1		6		red		0.4293193519		0.0244582351		2.1200027466		1.5200042725		CP		NO		NO		0		4.2100000381		3		0.5		4.0999999046		9.5		9.6000003815

		ANC1		006		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (S. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.13817		149.81862		DV observed upstream.		A		1		6		red		0.5660377145		0.0230620615		0.9400024414		0.4199981689		CP		NO		NO		0		3		2.5		0.5		3		5.3000001907		5.3000001907

		ANC1		007		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (N. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.15065		149.80199		ATV trail running across upstream.		A		1		6		red		0.6019417644		0.0098876953		0.5399932861		0.2099990845		CP		SC		NO				3		3		0.5		3.0999999046		4.6999998093		5.5999999046

		ANC1		008		Chester Creek		Anchorage		A-8		247-50-10050				Chester Creek (S. Fork)		Muldoon Rd.				MOA		Municipality		VB		61.21008		149.73154		Surveyed in June with total stn.  Outlets nearly submerged.  OT - RT outlet almost  completely blocked but has substantial flow.		A		1		8		gray										CP		LC		CG						3		0.6000000238		7.0999999046		8.6000003815		11.5

		ANC1		009		Cook Inlet		Anchorage		A-8		247-50-10050				Chester Creek		Mallard Drive				MOA		Municipality		VB		61.19315		149.82736		Deep channel above crossing.  Downstream 2-3 foot higher grade.  Riffle below boulder concrete rip-rap at culvert.  High graident in culvert.		A		1		4		red		0.4290909171		0.0220500417		-0.25		-1.2099990845		PA		NO		NO		0		4.3099999428		3		0.5		5.9000000954		10.1999998093		17.2999992371

		ANC1		011		Spring Creek		Anchorage								Fire Creek		Glenn Hwy				DOT		State		VB		61.34453		149.55812		Can't see light through culvert.  Water level at or slightly  above rustline. Velocities taken three days later than elevations.		A		1		6		red		0.4591836631				-0.5199966431		-1.0399932861		CP		NO		NO		0		4		3		0.5		4.5		13.8000001907		5.8000001907





Figures

		Bins		Number		Freq						Category		Red		Gray		Green		STRUCTCAT		gray		green		red		Grand Total										Red		Gray		Green				Structure Category						Red - Assumed not adequate for fish passage		Green - Assumed adequate for fish passage		Gray -Insufficient data								Structure Category		Red		Gray		Green				Red		Gray		Green		overall						STRUCTCAT		gray		green		red		Grand Total				Red by stream type

		1		3		3						1		0		0.67		0.33		1		1		2		0		3										0		33		67				1				number		76		9		12		97						1		0		1		2		3		0		33		67		red		gray		green		1		1		2		0		3				Anadromous		69.7

		3		2		2						3		0.33		0.33		0.33		3		0		1		1		2										50		0		50				3				percent		78.4		9.3		12.4								2		0		0		0		0		50		0		50		49		39		9		3		0		1		1		2				Resident		30.3

		4		17		18						4		0.06		0.25		0.69		4		0		0		17		17										100		0		0				4																		3		1		0		1		2		65		35		0		50.5		40.2		9.3		4		6		0		11		17

		5		27		28						5		0.74		0.19		0.07		5		1		2		24		27										89		4		7				5																		4		11		6		0		17		67		26		7								5		7		2		18		27

		6		14		14						6		0.50		0.21		0.29		6		0		2		12		14										86		0		14				6																		5		18		8		1		27		86		0		14								6		0		2		12		14

		8		34		35						8		0.00		1.00		0.00		8		10		2		22		34										65		29		6				8																		6		12		0		2		14		21		74		6								8		25		2		7		34

		Total		97																Grand Total		12		9		76		97																																				8		0		0		0		0														Grand Total		39		9		49		97

																				Overall		12.4		9.3		78.4																																								0		33		1		34

																																																																		42		48		7		97

																						above based on level 1 and level 2 results
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Sheet4

		Site		Juvenile		Adult		Resident		J-V		J-EB		J-Leap		Depth		J-Sum		Velocity		Exhausted at Burst Speed		Excessive Leap		Insufficient Depth		A-sum		R-V		R-EB		R-Leap		R-Depth		R-Sum

		3		V		none		EB		1		0		0		0		1												0		1		0		0		1

		7		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		8		V		none		V		1		0		0		0		1												1		0		0		0		1

		12		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		14A		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		14B		V		EB		V

		18		V		EB		V		1				0		0		1		0		1		0		0		0		1		0		0		0		1

		19A7		EB		EB		EB		0		1		0		0		1												0		1		0		0		1

		19B7		EB		none		EB

		20A7		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		20B7		V		EB		V												0		1		0		0		1

		21A		Leap; V		Depth		Leap, Depth, EB												0		0		0		1		1

		21B		V		Depth		Depth, EB		1		0		0		0		1												0		1		0		1		2

		28		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		30		V		none		V		1		0		0		0		1												1		0		0		0		1

		37A		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		37B		V		EB		V

		48		V		none		EB		1		0		0		0		1												0		1		0		0		1

		50A		Leap; V		EB		Leap; V		1		0		1		0		2		0		1		0		0		1		1		0		1		0		2

		50B		Leap; V		EB		Leap; V

		51A		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		51B		EB		none		EB

		52A		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		52B		V		none		V

		56A		V		none		V		1		0		0		0		1												1		0		0		0		1

		56B		V		none		V

		69A		V		none		V		1		0		0		0		1												1		0		0		0		1

		69B		V		none		V

		71A		V		none		V		1		0		0		0		1												1		0		0		0		1

		71B		V		none		V

		74A		V		none		V		1		0		0		0		1												1		0		0		0		1

		82		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		86		EB		depth		EB		0		1		0		0		1		0		0		0		1		1		0		1		0		0		1

		89		EB		depth		EB		0		1		0		0		1		0		0		0		1		1		0		1		0		0		1

		96		V		none		EB		1		0		0		0		1												0		1		0		0		1

		99		V		none		EB		1		0		0		0		1												0		1		0		0		1

										18		7		1		0				0		8		0		3				13		12		1		1

								25		72		28		4		0				0		73		0		27				52		48		4		4

																				Total		11





Sheet4

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Juvenile n = 25

Adult n = 11

Resident n = 25

Design Fish

Frequency



RGG 6-5-03

		Culvert Gradient

		Stream Constriction

		Outfall Height

		Multiple Factors



Frequency

64.5833333333

25

58.3333333333

33.3333333333



Site info

		

		Count of STRUCTCLSALL		STRUCTCLSALL

		STRUCTCAT		gray		green		red		Grand Total

		1		1		2				3

		3				1		1		2

		4						17		17

		5		1		2		24		27

		6				2		12		14

		8		10		2		22		34

		Grand Total		12		9		76		97





		

		Count of STRUCTCAT

		STRUCTCAT		Total

		1		3

		3		2

		4		17

		5		27

		6		14

		8		34

		Grand Total		97





		

		Count of STRUCTCAT

		STRUCTCAT		Total

		1		3

		3		2

		4		17

		5		27

		6		14

		8		34

		Grand Total		97





		WSHEDCODE		CROSSID		STRUCTCAT		AR		STRUCTCLS		CULVGRAD%		PHTFLOWIND		ENCRRATIO		CRSTRTYP		CULVGRAD		STRUCTCLSALL		RED		G		C		O		number

		NKN1		006		1		A		gray		1.95		-1.64		0.64		CO		0.0195		gray

		NKN1		041		5		A		gray		-0.42						CP		-0.0042		gray

		NKN1		023		8		A		gray								AR				gray

		NKN1		038		8		A		gray								AR				gray

		NKN1		045		8		A		gray								CP				gray

		EKN1		054		8		A		gray								AR				gray

		SKN1		065		8		A		gray								CP				gray

		EKN1		068		8		A		gray								CP				gray

		EKN1		078		8		A		gray								AO				gray

		EKN1		093		8		A		gray								AR				gray

		NKN1		061		1		A		green		0.90		2.59		1.32		AO		0.0090		green

		EKN1		047		3		A		green		-0.94				1.06		CP		-0.0094		green

		EKN1		055		5		A		green		-0.24		-0.83		1.26		CP		-0.0024		green

		NKN1		080		5		A		green		-0.95		0.08		0.92		CP		-0.0095		green

		NKN1		035		6		A		green		0.15		-0.47				CP		0.0015		green

		NKN1		013		8		A		green								CP				green

		NKN1		003		4		A		gray		-0.23		-0.83		0.74		PA		-0.0023		red

		NKN1		004		4		A		red		0.46		2.02		0.59		AR		0.0046		red		O		0		0		1		1

		NKN1		005		4		A		red		1.60		3.18		0.53		AR		0.0160		red		O		0		0		1		1

		NKN1		007		4		A		gray		1.36		-0.36		0.58		AR		0.0136		red

		NKN1		008		4		A		gray		-0.63				0.57		PA		-0.0063		red

		NKN1		012		4		A		gray		0.32		-0.54		0.60		AR		0.0032		red

		NKN1		015		4		A		red		1.38		1.64		0.86		AR		0.0138		red		O		0		0		1		1

		NKN1		024		4		A		red		3.80		0.41		0.60		AR		0.0380		red		G, O		1		0		1		2

		NKN1		040		4		A		red		0.61		0.78		0.63		AR		0.0061		red		O		0		0		1		1

		NKN1		066		4		A		red		0.69		0.50		0.64		AR		0.0069		red		O		0		0		1		1

		EKN1		075		4		A		red		3.28		0.58		0.82		PA		0.0328		red		G, O		1		0		1		2

		NKN1		001		5		A		red		2.44		-0.13		0.40		CP		0.0244		red		G, C		1		1		0		2

		NKN1		025		5		A		red		0.02		0.82		0.08		CP		0.0002		red		C, O		0		1		1		2

		SKN1		030		5		A		gray		0.39		0.13		0.65		CP		0.0039		red

		SKN1		033		5		A		red		1.69		-0.12		0.42		CP		0.0169		red		C		0		1		0		1

		NKN1		042		5		A		red		2.90						CP		0.0290		red		G		1		0		0		1

		NKN1		043		5		A		red		-2.38		0.67		0.31		CP		-0.0238		red		G, C, O		1		1		1		3

		EKN1		046		5		A		red		17.10				0.77		CP		0.1710		red		G		1		0		0		1

		EKN1		048		5		A		gray		0.83		-0.98		0.93		CP		0.0083		red

		EKN1		053		5		A		red		2.94		-0.02		0.47		CP		0.0294		red		G, C		1		1		0		2

		NKN1		079		5		A		red		0.74		0.60		1.27		CP		0.0074		red		O		0		0		1		1

		NKN1		082		5		A		gray		1.89		-0.68		0.86		CP		0.0189		red

		NKN1		083		5		A		gray		0.60		0.00		0.88		CP		0.0060		red

		NKN1		085		5		A		red		4.75		0.46		0.96		CP		0.0475		red		G, O		1		0		1		2

		NKN1		087		5		A		red		2.03						CP		0.0203		red		G		1		0		0		1

		EKN1		091		5		A		red		0.72		0.35		1.18		CP		0.0072		red		O		0		0		1		1

		EKN1		096		5		A		gray		0.60		0.21		0.87		CP		0.0060		red

		EKN1		097		5		A		red		1.33		-0.02		0.32		CP		0.0133		red		C		0		1		0		1

		NKN1		002		6		A		red				0.83		0.51		CP				red		O		0		0		1		1

		NKN1		009		6		A		red		4.26		-0.38				CP		0.0426		red		G		1		0		0		1

		NKN1		010		6		A		red		0.11		1.29		0.46		CP		0.0011		red		C, O		0		1		1		2

		NKN1		011		6		A		red		1.56		0.98		0.48		CP		0.0156		red		C, O		0		1		1		2

		NKN1		022		6		A		red		2.55		0.04		0.51		CP		0.0255		red		G		1		0		0		1

		NKN1		036		6		A		red		8.93		-0.40				CP		0.0893		red		G		1		0		0		1

		NKN1		062		6		A		red		2.04		-0.06		0.44		CP		0.0204		red		G, C		1		1		0		2

		NKN1		081		6		A		red		0.97		0.67		0.47		CP		0.0097		red		C, O		0		1		1		2

		NKN1		084		6		A		red		2.14				0.76		CP		0.0214		red		G		1		0		0		1

		NKN1		014		8		A		gray								AR				red

		NKN1		019		8		A		gray								AR				red

		NKN1		020		8		A		gray								CP				red

		NKN1		037		8		A		gray								CP				red

		EKN1		050		8		A		gray								PA				red

		EKN1		051		8		A		gray								AR				red

		EKN1		052		8		A		gray								AR				red

		EKN1		056		8		A		gray								CP				red

		NKN1		063		8		A		red		1.88				3.10		CP				red		G. O		1		0		1		2

		EKN1		069		8		A		gray								CP				red

		EKN1		070		8		A		gray								CP				red

		EKN1		071		8		A		gray								AR				red

		EKN1		074		8		A		gray								AO				red

		NKN1		086		8		A		gray								CP				red

		EKN1		094		8		A		red		3.60						CP				red		G		1		0		0		0

		EKN1		095		8		A		red								AR				red

		EKN1		058		8		R		gray								AR				gray

		EKN1		092		8		R		gray								CO				gray

		EKN1		077		1		R		green		5.33		-0.35		0.88		AO		0.0533		green

		EKN1		049		6		R		green		0.35		-0.77		0.97		CP		0.0035		green

		EKN1		057		8		R		green								AO				green

		NKN1		088		3		R		red		4.08		-0.98		0.65		CP		0.0408		red		G		1		0		0		1

		NKN1		016		4		R		red		1.04		0.53		1.33		AR		0.0104		red		O		0		0		1		1

		NKN1		018		4		R		gray		0.74		0.23		0.73		AR		0.0074		red

		SKN1		026		4		R		red		3.40		1.14		0.75		AR		0.0340		red		G, O		1		0		1		2

		SKN1		028		4		R		gray		1.95		-0.63		0.53		AO		0.0195		red

		EKN1		072		4		R		red		6.47		1.04		0.52		AR		0.0647		red		G, O		1		0		1		2

		EKN1		073		4		R		red		4.38		1.71		0.60		AR		0.0438		red		G, O		1		0		1		2

		NKN1		017		5		R		red		2.45				1.03		CP		0.0245		red		G		1		0		0		1

		SKN1		029		5		R		red		8.89		3.73		0.68		CP		0.0889		red		G, O		1		0		1		2

		SKN1		034		5		R		red		2.62		-0.63		1.01		CP		0.0262		red		G		1		0		0		1

		NKN1		060		5		R		red		5.46				0.97		CP		0.0546		red		G		1		0		0		1

		EKN1		090		5		R		red		0.42		0.34		1.13		CP		0.0042		red		O		0		0		1		1

		EKN1		098		5		R		red		3.59		1.00		0.41		CP		0.0359		red		G, C, O		1		1		1		3

		EKN1		099		5		R		gray		0.91		-0.40		1.37		CP		0.0091		red

		SKN1		032		6		R		red		1.58		0.96		0.48		CP		0.0158		red		G, C, O		1		1		1		3

		NKN1		064		6		R		red		2.04		0.29				CP		0.0204		red		G		1		0		0		1

		EKN1		067		6		R		red		1.98		-0.08				CP		0.0198		red		G		1		0		0		1

		NKN1		021		8		R		gray								CP				red

		SKN1		027		8		R		red		4.12				0.94		CP				red		G, O		1		0		1		2

		SKN1		031		8		R		red		7.34						CP				red		G		1		0		0		1

		NKN1		044		8		R		red		1.97				0.66		CP				red		O		0		0		1		1

		EKN1		076		8		R		red								CP				red		G, O		1		0		1		2

		EKN1		089		8		R		gray		0.76		-0.77		1.14		CP		0.0076		red
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		WSHEDCODE		CROSSID		ID		X		Y		STRUCTCAT		STRUCTCLS		Category		SUBBASIN		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		LEGQSEC		LEGSEC		LEGTOWN		LEGNS		LEGRANGE		LEGEW		LEGMER		FIELDNOTES

		NKN1		001		1		-151.13712		60.476980		5		red		1		Kenai River		Slikok Creek		College Loop Road				DOT		State		SW		36		5		N		10		W		S.M.		Outlets are perched and have eroded a large pool ; channel turns 90 degrees, and follows left side of valley.  Bank stabilization measures at outlet pool have been badly trampled. Evidence of fish cleaning (halibut carcasses) in outlet pool.

		NKN1		002		2		-150.88326		60.470540		6		red		1		Kenai River		Bear Creek		Funny River Road				DOT		State		SW		12		4		N		10		W		S.M.		Outlet is perched about 10 inches; FWS plans to raise the level of oullet pool b

		NKN1		003		3		-151.11990		60.434010		4		gray		2		Kenai River		Slikok Creek		Arc Loop Road				DOT		State		SW		13		4		N		11		W		S.M.		Short pipe; erosion at inlet and fill slope erosion runoff from road causing gullying.  DOT plans to replace culvert in 2002.

		NKN1		004		4		-151.12163		60.437190		4		red		1		Kenai River		Slikok Creek		Sterling Highway				DOT		State		SW		13		4		N		11		W		S.M.

		NKN1		005		5		-151.21492		60.351390		4		red		1		Kasilof River		Coal Creek		Sterling Highway				DOT		State		SE		17		3		N		10		W		S.M.

		NKN1		006		6		-151.13797		60.473840		1		gray		2		Kenai River		Slikok Creek		Kalifornski Beach Road				DOT		State		NW		18		3		N		10		W		S.M.		root wad revetment erosion control at inlet and outlet - full head walls.  No deep habitat upstream except under culvert (>2 feet deep most N 1 foot)  some deeper areas downstream.

		NKN1		007		7		-151.11798		60.563840		4		gray		2		Kenai River		Beaver Creek		Kenai Spur Highway				DOT		State		SW		36		6		N		11		W		S.M.

		NKN1		008		8		-151.08194		60.538030		4		gray		2		Kenai River		Unnamed		Kenai Spur Highway				DOT		State		SW		8		5		N		10		W		S.M.		This culvert was abandoned when the Kenai SH was improved and should be removed and old roadbed rehabbed in a channel.  The culvert was full of slack water at the inlet, the outlet is about 15 ft from the inlet of site 9.

		NKN1		009		9		-151.08344		60.537980		6		green		3		Kenai River		unnamed		Kenai Spur Hwy.				DOT		State		SW		8		5		N		10		W		S.M.		Lower culvert uner Kenai Spur Hwy.  Portion of data on site 8 data sheets.

		NKN1		010		10		-151.26390		60.558090		3		red		1		Kenai River		unnamed		Kenai Spur Hwy				DOT		State		NE		6		5		N		11		W		S.M.		Pipe has dropped N 10 feet from outlet.  Major headwall erosion DOT replacing culvert.  No tailcrest data as culvert was replaced before we returned to resurvey.  Active construction site - silt barrier functional.

		NKN1		011		11		-151.27110		60.560230		6		red		1		Kenai River		unnamed		Kenai Spur Road				DOT		State		SE		31		6		N		11		W		S.M.		Inlet headwall damaged - seperated from main pipe.  To be repaired in 2 weeks.  They plan to raise outlet pool to eliminate perch also.  Wetland above inlet in narrow valley.  Upstream - wetland. Entire culvert replaced before tailcrest was redone.

		NKN1		012		12		-151.09644		60.775640		6		gray		2		Cook Inlet		Bishop Creek		North Kenai Hwy				DOT		State		NE		19		8		N		10		W		S.M.		In good shape.  Lots of material in culvert.

		NKN1		013		13		-151.14452		60.567860		8		gray		2		Kenai River		unnamed		Kenai Spur Hwy				DOT		State		SW		6		6		N		10		W		S.M.		Beaver ponded up/down channel.  Makes 90 degree turn into inlet.  Beaver lodge just above inlet.  Blownout beaver dam below outlet pool - no apparent recent activity.

		NKN1		014		14		-151.26906		60.302630		8		gray		2		Kasilof River		Crooked Creek		Sterling Hwy				DOT		State		SW		31		3		N		11		W		S.M.		Severe embankment erosion at outlet.  Large outlet pool > 8 feet deep.  Perched outlet invert 6-8".  Unstable upstream embankment slope.

		NKN1		015		15		-151.26262		60.355750		4		red		1		Cook Inlet		Coal Creek		Kalifornski Beach Rd.				DOT		State		NW		18		3		N		11		W		S.M.		Short headwall with erosion behind.  Perched at outlet - 1 foot.  Large outlet scour hole > 8 feet deep.

		NKN1		016		16		-151.42743		60.191170		4		red		1		Cook Inlet		Falls Creek		Sterling Hwy.				DOT		State		NE		7		1		N		12		W		S.M.		Likely has barrier near mouth.  CG?SC above influence of inlet.  Headwall separating upstream and dowstream from culvert and leaning.

		NKN1		017		17		-151.44377		60.172290		5		red		1		Cook Inlet		Corea		Sterling Hwy				DOT		State		SE		13		1		N		13		W		S.M.		Culvert in good shape - appears to pass fish.  First 1/3 of culvert high grad, second 2/3rd pooled.

		NKN1		018		18		-151.73537		59.937530		4		gray		2		Cook Inlet		Happy Creek		Sterling Hwy				DOT		State		NW		8		3		S		14		W		S.M.		Upstream thalweg aims to left side at headwll.  Very steep embankment on upstream side but well vegetated with alder.  Falls near mouth create migratory barrier near mouth to anadromous fish - no salmon.

		NKN1		019		19		-151.78839		59.852050		8		gray		2		Cook Inlet		Stariski Creek		Sterling Hwy				DOT		State		NW		12		4		S		15		W		S.M.		Eroding embankment gully above outlet.  At inlet river and  pipe eroding deeply on each side - should be a bridge here!  Right culvert only functions at high water. Inlet erosion codes - FIBO

		NKN1		020		20		-151.63435		59.801060		8		gray		2		Anchor Point		North Fork Anchor River		Nikolaeusk Rd.				DOT		State		SW		29		4		S		14		W		S.M.		CP damage at inlet.  Overly steep embankment.  Fill eroding above pipes at outlet.  Jeep trail along outchannel and crosses 300 feet below culvert.  Boulders in culverts for good resting places for fish.

		NKN1		021		21		-151.62451		59.766990		8		gray		2		Anchor River		unnamed		North Fork Road				DOT		State		SW		2		5		S		14		W		S.M.		Left pipe (smaller one) perched 150 mm.  Right pipe perched 20 mm.  Resurvey on 7/24/01.

		NKN1		022		22		-151.67807		59.712870		6		red		1		Anchor River		unnamed		North Fork Anchor Road				DOT		State		SW		28		5		S		14		W		S.M.		neet to return to do discharge.  Multiple channels meeting at inlet (must do seperatly and add?). Steep embankment but well vegetated on outlet.  Some erosion and damage at inlet but still functional.

		NKN1		023		23		-151.82896		59.774350		8		gray		2		Anchor River		North Fork Anchor River		Sterling Hwy				DOT		State		NE		4		5		S		15		W		S.M.		Large (2.5 ft above water level) 30' wide by 50' long mid-channel bar 6ft above culverts.  4 culverts in headwall. Some reosion on ends at outlet.  Raw embankment on outlet with a few willows.  Should be a bridge on this river.

		NKN1		024		24		-151.78055		59.757250		4		red		1		Anchor River		unnamed		Serling Hwy.				DOT		State		SE		11		5		S		15		W		S.M.		Very steep embankments gullying undermining road gfc above inlet.

		NKN1		025		25		-151.70049		59.714470		5		red		1		Anchor River		unnamed		Sterling Hwy.				DOT		State		NW		29		5		S		14		W		S.M.		Outlet perched 6 inches.  Beaver meadow - stream.

		SKN1		026		26		-151.66776		59.669760		4		red		1		Anchor River		Diamond Creek		Sterling Hwy				DOT		State		SE		9		6		S		14		W		S.M.		Evidence of past erosion around right side of inlet headwall.  Six inch perch at outlet, flexed down.

		SKN1		027		27		-151.46747		59.664470		8		gray		2		Kachemak Bay		Palmer Creek or Coal Creek		East End Road				DOT		State		NE		15		6		S		13		W		S.M.		20 inch perch at outlet on right (main) culvert. Both too short and misaligned.  Active channel widening upstream of culvert.  Right inlet smashed and  perched from  debris.  Rt. aligned with inchannel, offset 25 feet to outchannel. L is offset 8 ft.

		SKN1		028		28		-151.34305		59.709170		1		gray		2		Kachemak Bay		Fritz Creek		East End Road				DOT		State		SW		28		5		S		12		W		S.M.		Water pooled in culvert except for uppermost section 3-4 m.  Very steep embankment.

		SKN1		029		29		-151.25420		59.745250		5		red		1		Kachemak Bay		McNeil Creek		East End Road				DOT		State		NW		13		5		S		12		W		S.M.		2 foot perch at outlet from apron.  Thaw heat pipe broken.  Heavy willow growth.  High grad. Plunge pools < 1 ft. deep - maybe too steep for fish.

		SKN1		030		30		-151.30783		59.738880		5		gray		2		Anchor River		Beaver Creek		Hutler Road/Beaver Creek Road				DOT		State		SW		15		5		S		12		W		S.M.		Damage at inlet and outlet 5%

		SKN1		031		31		-151.60452		59.819060		8		gray		2		Anchor River		unnamed		Nikolaevsk				DOT		State		NE		24		4		S		14		W		S.M.		2 culverts, large one sits higher, has one foot perch with large boulder at outlet; small culvert is countersunk.

		SKN1		032		32		-151.66293		59.801600		6		red		1		North Fork Anchor River		unnamed		North Fork Road				DOT		State		NE		27		4		S		14		W		S.M.		Ten inch perch at outlet.  Very small creek width = or < 3 feet no pool developed.  Channel flows thought hummocky wetland, diffficult to locate channel.  Channel steps off sphagnum and goes through substrate.

		SKN1		033		33		-151.52312		60.011260		5		red		1		Deep Creek		Silver Salmon		Oilwell Road				DOT		State		NW		16		2		S		13		W		S.M.		Pipe damage at inlet.  Erosion on both sides squashed gabions falling apart.

		SKN1		034		34		-151.38377		60.234100		5		red		1		Cook Inlet		unnamed		Sterling Hwy				DOT		State		SW		5		1		S		13		W		S.M.		Marsh upstream with poorly defined channel.  Damaged 4 foot section detached at left overflow.

		NKN1		035		35		-151.20167		60.517220		6		green		3		Kenai River		unnamed		SBS Road				DOT		State		SE		16		5		N		11		W		S.M.		Chain-link fence across inlet causing an inlet control due to vegetation build-up.  No defined tailcrest at outlet - very marshy.  Upstream level profile, and stream width measurements data missing due to mashy conditions.

		NKN1		036		36		-151.20370		60.518180		6		green		3		Kenai River		unnamed		Sterling Hwy.				DOT		State		SE		16		5		N		11		W		S.M.		Apron is jacked up at inlet.  May help a lot to remove apron.  Ponded above.  Artifical channel just up stream of culvert.

		NKN1		037		37		-151.04462		60.488330		8		gray		2		Kenai River		Soldotna Creek		E. Redoubt Street				DOT		State		SW		28		5		N		10		W		S.M.		Inlet control on both culverts. Headwall at outlet is eroded between culverts.  Left culvert outlet perched slightly, very high velocity at outlet.  Boulders placed in outlet pool to reduce outlet perch but was not effective. Had broad tailcrest < 5% of f

		NKN1		038		38		-151.01984		60.498550		4		green		3		Kenai River		Soldotna Creek		Sterling Hwy.				DOT		State		NW		27		5		N		10		W		S.M.		Baffles installed in culvert.  V-notch wier at about 3 m. upstream of culvert.  Riprap riffle below outlet.

		NKN1		040		40		-150.45998		60.531300		4		red		1		Moose River		East Fork Moose River		Sterling Hwy.				DOT		State		NW		14		5		N		7		W		S.M.		Some erosion at outlet caused by road drainage structure.

		NKN1		041		41		-150.11455		60.484040		5						Kenai River		Jean Creek		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		Riffle with natural substrate throughout the culvert.  No outlet pool; riffle below outlet.  Beaver dam above culvert about 8 feet upstream.

		NKN1		042		42		-150.11443		60.484200		5		red		1		Kenai River		unnamed		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		this culvert serves as an overflow for beaver pond (on Jean Creek) above.  Woody debris damming inlet.  Flared outlet clogged with debris.

		NKN1		043		43		-150.20159		60.45959		5		red		1		Kenai River		Hidden Creek		Skilak lake Road				DOT		State		NW		8		4		N		5		W		S.M.		Structural plate crushed at outlet.

		NKN1		044		44		-149.78354		60.488460		8		gray		2		Kenai Lake		Shackleford Creek		Snug Harbor Road				DOT		State		NE		34		5		N		3		W		S.M.		Very steep stream.  Most of flow through right culvert.  Substrate in left culvert but has an inlet control drop.  According to adjacent landowner of 20 yrs. stream does not flow in winter.

		NKN1		045		45		-149.64395		60.524790		8		gray		2		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Trib of Daves Creek. Braided channels up and downstream from culverts.  Two inlet channels bend sharpley before flowing opposite directions into culverts.  Inlet jacked on left culvert.  Inlet velocities difficult to measure, 2 flows converging at pipes.

		EKN1		046		46		-149.84178		60.493710		5		red		1		Kenai River		Bean Creek		Ptarmigan Place				DOT		State		SE		29		5		N		3		W		S.M.		Two adjacent culverts - 148.5 feet between culverts.  Riprap upstream.  No outlet pool thus no tailcrest data.

		EKN1		047		47		-149.84262		60.493620		3		green		3		Kenai River		Bean Creek		Bean Creek				DOT		State		SE		29		5		N		3		W		S.M.		Culvert less than one year old.  148 feet US of site 46.  Estimated height of culvert based on average height of pipe at site 46.

		EKN1		048		48		-149.64211		60.524700		5		red		1		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		about three years old.  In channel is channelized abou 20 feet upstream and degrading channel - produced lots of salmon spawning habitat downstream.  No tailcrest distance.

		EKN1		049		49		-149.64110		60.524770		6		green		3		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Very small channel drainingseepage.  Large pool above culvert.

		EKN1		050		50		-149.43753		60.505460		8		gray		2		Kenai River		Moose Creek		Seward Hwy.				DOT		State		SW		22		5		N		1		W		S.M.		Two 5.5 ft squash pipes perched about 1 foot at outlet and jacked up at inlet.  Aggradation above inlet control.

		EKN1		051		51		-149.42070		60.502200		8		gray		2		Kenai River		Moose Creek		Seward Hwy.				DOT		State		NE		27		5		N		1		W		S.M.		Outlet pool ponded by Trail Lake.  We removed beaver debris blocking right pipe and part of left pipe.

		EKN1		052		52		-149.35806		60.311010		8		gray		2		Kenai River		unnamed		Seward Hwy.				DOT		State																Channel 80 ft. above to 50 ft. below culvert.  Flat bottom riffle from construction activities.  New culverts with 2 overflow culverts above.  Riffle below right culvert, shallow pool below left.

		EKN1		053		53		-149.35013		60.090190		5		red		1		Resurrection  Bay		Spring Creek		Nash Road				DOT		State

		EKN1		054		54		-149.36989		60.204910		8		gray		2		Resurrection  Bay		Grouse Creek		Seward Hwy.				DOT		State																Recent construction activities have altered flow patterns and levels.  Difficult to determine OHW indicators.  No invert measurements at inlet due to substrate.  No tailcrest  - large pool at outlet.

		EKN1		055		55		-149.36267		60.242560		5		green		3		Resurrection Bay		Grouse Creek		Seward Hwy.				DOT		State																Constructed this summer.  Channel makes about a 90 degree bend going in and out of culverts.

		EKN1		056		56		-149.40208		60.166480		8		gray		2		Resurrection Bay		unnamed		Seward Hwy		5		DOT		State																Channel makes a 90 degree angle at outlet pool.  Culverts not depressed, resting on channel bottom.

		EKN1		057		57		-149.53314		60.610700		8		gray		2		Kenai River		Slate Creek		Seward Hwy.		43		DOT		State																No outlet pool - only riffle at outlet

		EKN1		058		58		-149.49545		60.643840		8		gray		2		Six Mile Creek		Colorado Creek		Seward Hwy.		46		DOT		State																Agradation in left culvert has diverted flow to far right bank causing inlet erosion.  No water in left culvert.

		NKN1		060		60		-150.31564		60.442440		5		red		1		Kenai River		Lower Ohmer Creek		Upper Skilak Lake Campground				DOT		State		NE		16		4		N		6		W		S.M.		Shallow water in outlet and through culvert.  Outlet perch (8 inches)) occasional very high flows in spring (B. Glick pers observ.). Check weather instrument 3 is needed.

		NKN1		061		61		-150.31798		60.440250		1		green		3		Kenai River		Lower Ohmer Creek		Upper Skilak Campground Rd.				DOT		State		NE		16		4		N		6		W		S.M.

		NKN1		062		62		-150.30798		60.456190		6		red		1		Kenai River				Upper Skilak Campground Rd.				DOT		State		NW		10		4		N		6		W		S.M.

		NKN1		063		63		-150.67616		60.725440		8		gray		2		Swanson River		Sucker Creek		Swan Lake Road				DOT		State																Right pipe is abandoned.  Creek known to be used by andromonous fish for spawning but none were observed.  Inlet pipe near outlet to lake.

		NKN1		064		64		-150.73932		60.732050		6		gray		2		Swanson River		unnamed		Swan Lake				DOT		State																Current culvert is adjacent to old squashed non-functional one.  Newer one is bowed in middle but still functional.  Wetland above crossing, channel below feeding Swanson River.

		SKN1		065		65		-151.27340		60.296950		8		gray		2		Kasilof River		Crooked Creek		Fish Hatchery				DOT		State		NE		1		2		N		12		W		S.M.		Fill slope erosion on both sides.

		NKN1		066		66		-149.60808		60.525570		4		red		1		Kenai River		Daves Creek		Sterling Hwy.				DOT		State

		EKN1		067		67		-149.46826		60.514170		6		gray		2		Resurrection Bay		Moose Creek		Seward Hwy.				DOT		State

		EKN1		068		68		-149.41231		60.144310		8		gray		2		Resurrection Bay		unnamed		Salmon Creek Road				DOT		State																Tributary of Salmon Creek. Marshy on both sides of creek.  Lots of course grvel accum. Above Salmon Creek Rd. culvert.  Left culvert highly aggraded - very little flow in it.  Many pink Samon observed in spawning area above Salmon Creek Rd.

		EKN1		069		69		-149.36758		60.123090		8		gray		2		Resurrection Bay		unnamed		Nash Road				DOT		State																Creek next to Afognak Logging.  Adult Coho spawning up and downstream.  Observed small fish in vicinity of traps downstream.  None caught.  Moved traps to different location but still none caught.

		EKN1		070		70		-149.36758		60.183331		8		gray		2		Resurrection Bay		Bear Creek		Bear Lake				DOT		State																There is a weir upstream at about 35 feet.

		EKN1		071		71		-149.53886		60.600020		8		gray		2		Kenai River		Summit Creek		Seward Hwy		42.5		DOT		State																Channel one makes a 90 degree turn at inlet.  Nice adult Dolly Varden observed.

		EKN1		072		72		-149.58160		60.558620		4		red		1		Kenai River		John's Creek		Seward Hwy.		39		DOT		State		NW		2		5		N		2		W		S.M.		Very steep channel, perch at outlet.  Bedrock falls above cascading boulder caused pools below.

		EKN1		073		73		-149.47667		60.670840		4		red		1		Sixmile Creek		Fresno Creek		Seward Hwy				DOT		State		NE		25		7		N		1		W		S.M.		High perch at outlet

		EKN1		074		74		-149.54541		60.595260		8		gray		2		Kenai River		Quartz Creek		Seward Hwy.		42		DOT		State		NE		24		5		N		2		W		S.M.		right culvert has no flow due to aggradation.  Channel has diverted all flow to left culvert.  Island has formed above inlet.Cobble deposited covering endls of mitered cluvert.

		EKN1		075		75		-149.61951		60.919300		4		red		1		Turnagain Arm		Bear Creek		Hope Hwy FH14		16		DOT		State		NW		10		8		N		1		E		S.M.		Goes subsurface in winter.  Landowner has right to divert water - diverting 1/2 channel (10%).  DOT put in rip-rap below to prevent outlet pool scouring and out channel degradation. Need to depress pipe to promote aggradation in culvert.

		EKN1		076		76		-149.43570		60.801970		8		gray		2		Sixmile Creek		Beaver Dam Creek		Hope Hwy FH14		1.5		DOT		State		NW		3		8		N		1		W		S.M.		Terraced beacer ponds bleow site.  Small woody debris accumulations has produced broad braided outchannel.  No defined outchennel.

		EKN1		077		77		-149.42970		60.817950		1		green		3		Sixmile Creek		Alder Creek		Hope Hwy FH 14				DOT		State		NE		3		8		N		1		W		S.M.		Riffle through culvert - no outlet pool

		EKN1		078		78		-149.35733		60.740670		1		gray		2		Sixmile Creek		Silvertip Creek		Seward Hwy.				DOT		State		NE		36		6		N		1		E		S.M.		Downstream outlet - flow directed outward and eroding bank - needs repair.

		NKN1		079		79		-151.20906		60.535870		5		red		1		Kenai River		unnamed		Bridge Access Rd				DOT		State		SE		9		5		N		11		W		S.M.		200 M. north of viewing platform.  Inlet pipe seperated at flare, eroding around pipe.  Flares have rusted and falling apart at outlet, Inlet OK.  Retorfit outlet ext. & apron inlet apron rusted through and separted CMP.  Observed dead coho fry 100' US.

		NKN1		080		80		-151.20959		60.544850		5		gray		2		Kenai River		Beaver Loop Creek		Bridge Access				DOT		State		NE		9		5		N		11		W		S.M.		Heavy siltation aquatic veg. Growth.  Flow very slow.  Many salmon smolt below.  Channel was pooled about 95 feet above culveert before natural channel resumed.

		NKN1		081		81		-150.86696		60.704630		6		red		1		Swanson River		Mink Creek		off of Swanson River Road				USFWS		Federal		SE		9		7		N		9		W		S.M.		Damaged inlet pipe but still functional.  Outlet pipe invert about two inches above substrate.

		NKN1		082		82		-150.85968		60.706340		5		gray		2		Swanson River		Mink Creek		off of Swanson River Road				USFWS		Federal																Both banks D/S(but particularly LB) are undercut.

		NKN1		083		83		-150.82326		60.704670		5		gray		2		Swanson River		Breeze Lake Creek		off of Swanson River Road				USFWS		Federal		NE		15		7		N		9		W		S.M.		new culvert, no outlet pool.  No rustline, hard to find OHW work at outlet.  Pipe is set hight at both ends.  Substrate 9 inches below inlet invert.

		NKN1		084		84		-150.83717		60.703720		6		red		1		Swanson River		Breeze Lake Creek		off Swanson River Road				USFWS		Federal		NW		15		7		N		9		W		S.M.		Road grader pushing material into stream.  Pipe inlet jacked up.

		NKN1		085		85		-150.85414		60.507890		5		red		1		Kenai River		unnamed		Stephens Rd.				DOT		State		NW		24		5		N		9		W		S.M.		About a two inch perch at outlet.  Inlet peeled open about 2 feet on top 1/2 of pipe.  Eight inch overflow pipe about 4 feet higher than main pipe.

		NKN1		086		86		-150.85739		60.513670		8		gray		2		Kenai River		unnamed		Scout Lake Rd.				DOT		State		NE		14		5		N		9		W		S.M.		Culvert is bowed and has large grassy build up on upstream side.

		NKN1		087		87		-150.79225		60.518710		5		red		1		Kenai River		unnamed		Scout Lake Loop Rd.				DOT		State		SE		14		5		N		9		W		S.M.		Marsh below and above Inlet control (inlet pool tailcrest just above inlet opening).

		NKN1		088		88		-149.37349		60.749950		3		gray		2		Sixmile Creek		unnamed		Seward Hwy.				DOT		State																Very high gradient about 25% upstream.  Flared inlet high encroach ratio.

		EKN1		089		89		-149.36197		60.743870		5		green		3		Sixmile Creek		unnamed		Seward Hwy.				DOT		State																Riprap used to narrow and direct outchannel.  A second pool below outlet pool made with rebar and wood.  Outlet pool backwater extends about 3/8 of way up culvert.

		EKN1		090		90		-149.36374		60.745470		5		red		1		Sixmile Creek		unnamed		Seward Hwy		60.5		DOT		State																Outlet side is beaver meadow with defined "E" channel.

		EKN1		091		91		-149.27774		60.728340		5		red		1		Sixmile Creek		Ditch Creek		Seward Hwy.				DOT		State																Creek is almost just a ditch along road.  Riprap in outlet pool.  Creek follows ditch.

		EKN1		092		92		-149.26765		60.732480		1		gray		2		Canyon Creek		Pete's Creek		Seward Hwy				DOT		State		NW		3		7		N		1		W		S.M.		baffles throughout culvert.  Direct current/substrate in zig zag pattern.  Rip rap in outlet channel below tailcrest.

		EKN1		093		93		-149.25774		60.742070		8		gray		2		Sixmile Creek		Spokane Creek		Seward Hwy.				DOT		State		NE		34		7		N		1		W		S.M.		Right outlet filled with gravel about halfway up width.  Concrete headwall & steel brush guards at inlet.  Baffles in left culv. that form 2 large pools - hinder barrel vel. Measurement.

		EKN1		094		94		-149.24898		60.751460		8		gray		2		Sixmile Creek		Bertha Creek		Seward Hwy.		66		DOT		State		SE		27		7		N		1		W		S.M.		Riprap in banks 50 - 60 feet upstream.  Debris rack in need of repair.

		EKN1		095		95		-149.21901		60.779420		8		gray		2		Sixmile Creek		Lyon Creek		Seward Hwy.				DOT		State		SE		14		8		N		1		W		S.M.		large accumulation of woody debris on debris rack at inlet, particuarly on left culvert has caused much aggredation.  Area around crossing is rip-rapped heavily.

		EKN1		096		96		-149.33328		60.731490		5		red		1		Granite Creek		unnamed		Seward Hwy.		62		DOT		State																Observed adult coho 130 feet downstream.  Scoured outlet pool.  Material from inlet fill slope scoured during high flow event and deposited in large bar midchannel below outlet pool.

		EKN1		097		97		-149.20749		60.790280		5		red		1		Granite Creek		unnamed		Seward Hwy				DOT		State																Headwall separated 1-2 feet from outlet.

		EKN1		098		98		-149.13025		60.824190		5		red		1		Quartz Creek		unnamed		Seward Hwy.				DOT		State

		EKN1		099		99		-149.58630		60.551630		5		gray		2		Quartz Creek		Jerome Lake		Jerome lake FS Rd.				USFS		Federal		NW		2		5		N		2		W		S.M.		Meadow stream with many large bolders in channel.  Culvert heavily rip-rapped.
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fish presence-site

										left				right												Site No.

		Culvert Data:								In		Out		In		Out		In		Out						Date

		Length						ft																		Time

		Width/Diameter						ft																		Initials

		Height						ft

		Manufactured diameter						ft																		Stream Width Measurements:

		H2O Depth						ft																		Upstream OHW Width (100')

		Substrate Depth						ft																		Upstream OHW Width (50')

		Structural Damage						%																		Upstream OHW Width (5')

		Blockage						%

		Corrugation Depth						in																		Outlet Pool OHW Line  (MaxWidth)

		Corrugation Width						count/ft																		Downstream Tailcrest Width

																										Downstream OHW Width (50')

		Barrel Velocity 1						sec																		Downstream OHW Width (100')

		Barrel Velocity 2						sec

		Barrel Velocity 3						sec

		Barrel Velocity 4						sec

		Barrel Velocity 5						sec

		Three velocity trials minimum for estimating average

								Minnow Trap																		set

																										pull

		set																								time

		pull																										Downstream

		time						14																		Catch		Species		Length				Species		Length

				Upstream				15																		1						16

		Catch		Species		Length		16																		2						17

		1						17																		3						18

		2						18																		4						19

		3						19																		5						20

		4						20																		6						21

		5						21																		7						22

		6						22																		8						23

		7						23																		9						24

		8						24																		10						25

		9						25																		11						26

		10						26																		12						27

		11						27																		13						28

		12						28																		14						29

		13						29																		15						30

		14						30
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 culvert

		instrument setup #																												Site No.

		Station								BS		HI		FS		ELEV														Date

										(+)		(ft.)		(-)		(ft.)														Initials

		1  assumed 100' elev @ laser										100.00

		2																		Culvert & Stream

		3																		Station						distance		Inst		FS (left)		FS (right)		dpth		wdth

		4																								(ft.)		#		(-)		(-)		(ft.)		(ft.)

		5																		Edge-Road Inlet

																				Culvert Inlet Top

		Outlet Pool Tailcrest cross section																		Culvert Inlet Invert

		Station								distance		Inst		FS		dpth				Inlet Rustline

										(ft.)		#		(-)		(ft.)				Culvert Inlet Thalweg

		LB Bank terrace																		Upstream Thalweg (1.0')

		LB OHW																		Upstream Thalweg (5.0')

		LB Wetted Perimeter																		Upstream Water Elevation (5.0')

		LB Bank/Bed slope break																		Upstream OHW Line (5.0')

		streambed																		UpstreamThalweg Elev (2 CMP widths)

		streambed																		Upstream Thalweg (50')

		streambed																		Upstream Water Elevation (50')

		streambed																		Upstream OHW Line (50')

		streambed																		Upstream Thalweg (100')

		streambed																		Upstream Water Elevation (100')

		streambed																		Upstream OHW Line (100')

		streambed																		Edge-Road Outlet

		streambed																		Culvert Outlet Top

		streambed																		Culvert Outlet Invert

		streambed																		Culvert Outlet Thalweg

		streambed																		Outlet Rustline

		streambed																		Outlet Pool OHW Line (MaxWidth)

		streambed																		Outlet Pool Water Surf Elev

		streambed																		Outlet Pool Max Depth w/in 5'

		streambed																		Outlet Pool Maximum Depth

		streambed																		Thalweg Elev  at Tailcrest

		streambed																		OHW Line Elev Tailcrest

		streambed																		Water Surface Elev Tailcrest

		RB Bank/Bed slope break																		Downstream Thalweg (50')

		RB Wetted Perimeter																		Downstream Water Elev (50')

		RB OHW																		Downstream OHW Line (50')

		RB Bank terrace																		Downstream Thalweg (100')

																				Downstream Water Elev (100')

																				Downstream OHW Line (100')



&C&"Arial,Bold"&14Level Profiles
&R&"Arial,Bold"&14 3



level profiles
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		LB bottom slope break

		streambed																				Streamflow Velocity

		streambed																				Station						distance		dpth		rev		time		meter

		streambed																										(ft.)		(ft.)		(count)		(sec)		std/pyg

		streambed																				Upstream

		streambed																				Upstream

		streambed																				Downstream

		streambed																				Downstream

		streambed

		streambed																				Culvert end velocity:

		streambed																				Station								dpth		rev		time		meter

		streambed																												(ft.)		(count)		(sec)		std/pyg

		streambed																				left culvert inlet

		streambed																				left culvert outlet

		streambed																				right culvert inlet

		streambed																				right culvert outlet

		streambed

		streambed

		streambed

		streambed																				Tailcrest Water Velocity

		streambed																										distance		dpth		rev		time		velocity

		streambed																				Tailcrest Thalwag Water Velocity

		streambed

		streambed																												left				right

		streambed																				Culvert Data:								In		Out		In		Out		In		Out

		RB bottom slope break																				Corrugation Depth						in

																						Corrugation Width						count/ft
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stream velocity

		AutoTemplateWizardDONTMESSWITHIT

		Database Type:		Excel 5.0

		Database Location:		I:\KpStrX\data\STRXDT Database.xls

		Reserved

		Number of Tables:		5

		1		Table Name:		Site		Number of Fields:		15				0

		Field Name:		Site No.		FEAT		ROAD#		MP		LAT_N		LONG_W		HILL_P		YRCON		YRCLO		RPR_T		RDA_G		RDE_G		FAIL		CNSQ		NOTES

		Refers To:		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Reserved

		2		Table Name:		Stream		Number of Fields:		31				0

		Field Name:		Site No.		WATSHD		FEAT		DATE		TIME		H2O_STG		U_GD		U_VEL		US_SBSTR		US_CNTRL		UOHW		U_BFW		U_BFD		D_GD		D_VEL		DS_SBSTR		DS_CNTRL		DOHW		D_BFW		D_BFD		HAB		SMP_MTHD		KS		SS		RS		PS		CS		CT		DV		SH		RES

		Refers To:		0		0		0		0		0:00		0		0		0		0		0		=		0		0		0		0		0		0		=		0		0		0		0		0		0		0		0		0		0		0		0		0

		Reserved

		3		Table Name:		Culvert		Number of Fields:		31				0

		Field Name:		Site No.		FEAT		CULLENG		CULWIDTH		CULHT		CULAREA		CUL_G		VELOCITY		VEL_IN		VEL_OUT		SKEW °		EN_T		CORR_D		CORR_W		%_SD		L_SD		%_BLK		%_BDLD		BDLD_T		IBDLD_D		IH2O_D		I_EM		PRCH_IN		IE		OBDLD_D		OH2O_D		O_EM		PRCH_OUT		OP_MD		OP_TC		OE

		Refers To:		0		0		0		0		0		0.00		0		0		0		0		0		0		0		0.00		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Reserved

		4		Table Name:		Bridge		Number of Fields:		11				0

		Field Name:		Site No.		SPANLEN		SPANWID		CLEAR		NB		DECK		FABRIC		CURB		BRSBCOMP		BH20_D		VEL_BRG

		Refers To:		0		0		0		0		0		0		0		0		0		0		0

		Reserved

		5		Table Name:		Notes-Photos		Number of Fields:		19				0

		Field Name:		Site No.		CREW		ROLL		FR_1		FR_2		FR_3		FR_4		FR_5		FR_6		FR_7		FR_8		FR_9		FR_10		FR_11		FR_12		FR_13		FR_14		FR_15		NOTES

		Refers To:		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Reserved
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		Red - Assumed not adequate for fish passage

		Green - Assumed adequate for fish passage

		Gray -Insufficient data



Gray -Insufficient data
12.4%

Green - Assumed adequate for juvenile fish passage
9.3%

Red - Assumed not adequate for juvenile fish passage
78.4%

78.3505154639

9.2783505155

12.3711340206



ANC

		WSHEDCODE		CROSSID		SUBBASIN		QUADNAME		ITMCODE		STRMNO		STRMNOSTAT		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		HILLSLOPEPOS		LAT_DEG		LON_DEG		FIELDNOTES		CULVSEQ		CULVVISIT		STRUCTCAT		STRUCTCLS		ENCRRATIO		CULVGRAD		PHTFLOWIND		PHTFLOWDEP		CRSTRTYP		INLSUBTYP		OUTLSUBTYP		OUTSUBDEP		OUTHEIGHT		CORRWIDTH		CORRDEPTH		ENCHRINWIDTH		ENCHROHWWIDTH100		ENCHROHWWIDTH50

		ANC1		001		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Rabbit Creek/Old Seward Hwy				MOA		Municipality		VB		61.08387		149.82417		Gabion baskets from 20 feet to 100 feet below outlet. (straight line distance)  Observed many adult coho above and below culverts		A		1						0.2758620679								AR		CG		LC						6		2		8.8000001907		39.5		24.2999992371

		ANC1		002		Rabbit creek		Anchorage		A-8		247-60-10318				Little Rabbit  Creek		Old Seward Hwy.				DOT		State		VB		61.07788		149.81149		Inlet blocked by concrete riprap.  Outlet partially blocked by gravel.  Adult coho observed DS of outlet and in cluvert but not above.  Inchannel split by island for first 50'.  2 flat baffles at 54.5' from inlet and .5 23 ft in. forming 2.5' & 1'  falls.		A		1		5		red		0.2878048718		0.0317880996						CP		NO		NO						2.75		0.5		5.9000000954		14.6999998093		26.2999992371

		ANC1		003		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Porcupine Trail						Private		VB		61.08749		149.82024		Center culvert has grvel and small boulders at inlet.  Left culvert is concrete.  Adult coho above and below culvert observed.  Special Site Cond. - entire concrete facing is degraded.   Observed resident fish in outlet pool.  (DV)		A		1		8		gray										OT		NO		NO		0		4.3499999046						4		17.7999992371		16.6000003815

		ANC1		004		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Mally Road				MOA		Municipality		VB		61.12368		149.77606		Outlet flare crooked/not level - high on right side.  Only 2 traps set downstream.  Observed DV downstream.		A		1		5		red		0.7445255518		0.0401388258		0.890007019		0.5800018311		CP		LC		NO		0		3.3800001144		3		0.5		5.0999999046		7.1999998093		6.5

		ANC1		005		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Malley Rd, (Jr. Academy)				MOA		Municipality		VB		61.12406		149.77769		Driveway of Jr. Academy.  DV oberved upstream.  Culvert ring seperated LWR third.		A		1		6		red		0.4293193519		0.0244582351		2.1200027466		1.5200042725		CP		NO		NO		0		4.2100000381		3		0.5		4.0999999046		9.5		9.6000003815

		ANC1		006		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (S. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.13817		149.81862		DV observed upstream.		A		1		6		red		0.5660377145		0.0230620615		0.9400024414		0.4199981689		CP		NO		NO		0		3		2.5		0.5		3		5.3000001907		5.3000001907

		ANC1		007		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (N. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.15065		149.80199		ATV trail running across upstream.		A		1		6		red		0.6019417644		0.0098876953		0.5399932861		0.2099990845		CP		SC		NO				3		3		0.5		3.0999999046		4.6999998093		5.5999999046

		ANC1		008		Chester Creek		Anchorage		A-8		247-50-10050				Chester Creek (S. Fork)		Muldoon Rd.				MOA		Municipality		VB		61.21008		149.73154		Surveyed in June with total stn.  Outlets nearly submerged.  OT - RT outlet almost  completely blocked but has substantial flow.		A		1		8		gray										CP		LC		CG						3		0.6000000238		7.0999999046		8.6000003815		11.5

		ANC1		009		Cook Inlet		Anchorage		A-8		247-50-10050				Chester Creek		Mallard Drive				MOA		Municipality		VB		61.19315		149.82736		Deep channel above crossing.  Downstream 2-3 foot higher grade.  Riffle below boulder concrete rip-rap at culvert.  High graident in culvert.		A		1		4		red		0.4290909171		0.0220500417		-0.25		-1.2099990845		PA		NO		NO		0		4.3099999428		3		0.5		5.9000000954		10.1999998093		17.2999992371

		ANC1		011		Spring Creek		Anchorage								Fire Creek		Glenn Hwy				DOT		State		VB		61.34453		149.55812		Can't see light through culvert.  Water level at or slightly  above rustline. Velocities taken three days later than elevations.		A		1		6		red		0.4591836631				-0.5199966431		-1.0399932861		CP		NO		NO		0		4		3		0.5		4.5		13.8000001907		5.8000001907





Figures

		Bin		Frequency		Proportion																Bins										Category		Red		Gray		Green		Structure Category		red		Gray		Green		Number of structures										Red		Gray		Green		Frequency of structures		Structure Category						Red - Assumed not adequate for fish passage		Green - Assumed adequate for fish passage		Gray -Insufficient data								Structure Category		Red		Gray		Green				Red		Gray		Green		overall						gray		green		red		Grand Total

		Red		39		0.41																1		4								1		0		0.67		0.33		1		0		1		2		4										0		25		50		3		1				number		76		9		12		97						1		0		1		2		3		0		33		67		red		gray		green		2		2		0		4

		Gray		47		0.49																2		0								3		0.33		0.33		0.33		3		1		0		1		2										50		0		50		2		3				percent		78.4		9.3		12.4								2		0		0		0		0		50		0		50		42		48		7		0		0		0

		Green		10		0.10																3		2								4		0.06		0.25		0.69		4		17		0		0		16										106		0		0		17		4																		3		1		0		1		2		65		35		0		43.3		49.5		7.2		0		1		1		2

		More		0																		4		16								5		0.74		0.19		0.07		5		24		2		1		26										92		8		4		27		5																		4		11		6		0		17		67		30		4								5		0		11		16

																						5		28								6		0.50		0.21		0.29		6		12		0		2		13										92		0		15		14		6																		5		18		8		1		27		86		0		14								7		1		19		27

																						6		14								8		0.00		1.00		0.00		8		11		22		1		33										33		67		3		34		8																		6		12		0		2		14		0		97		3								0		2		12		14

																						7		0																(blank)		65.000		25.000		7.000		97.00																97																				8		0		0		0		0														0		0		0		34

																						8		35																Grand Total		65		25		7		97.00																																						0		33		1		34														33		1		0		97

																								100																																																														42		48		7		97														47		7		43

																																										above based on level 1 and level 2 results
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Overall Classification
Red    = 67.0 %
Gray   = 25.8 %
Green =   7.2 %
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Red - Assumed not adequate for juvenile fish passage
78.4%

Green - Assumed adequate for juvenile fish passage
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Gray -Insufficient data
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Overall classification
Red    = 43.3 %
Gray   = 49.5 %
Green =   7.2 %
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		Site'		Juvenile		Adult		Resident		J-V		J-EB		J-Leap		Depth		J-Sum		Velocity		Exhausted at Burst Speed		Excessive Leap		Insufficient Depth		A-sum		R-V		R-EB		R-Leap		R-Depth		R-Sum

		3		V		none		V		1		0		0				1										0		1		0		0		0		1

		7		V		EB		V		1		0		0				1		0		1		0		0		1		1		0		0		0		1

		8		V		none		V		1		0		0				1										0		1		0		0		0		1

		12		V		none		V		1		0		0				1										0		1		0		0		0		1

		18		V		EB		V		1		0		0				1		0		1		0		0		1		1		0		0		0		1

		19A7		EB		EB		EB		0		1		0				1												0		1		0		0		1

		19B7		EB		none		EB										0										0										0

		20A7		V		EB		V		1		0		0				1		0		1		0		0		1		1		0		0		0		1

		20B7		V		EB		V										0										0										0

		21A		Leap; V		Depth		Leap, Depth, EB										0		0		0		0		1		1

		21B		V		Depth		Depth, EB		1		0		0				1										0		0		1		0		1		2

		28		V		EB		V		1		0		0				1		0		1		0		0		1		1		0		0		0		1

		30		V		none		V		1		0		0				1										0		1		0		0		0		1

		37A		V		EB		V		1		0		0				1		0		1		0		0		1		1		0		0		0		1

		37B		V		EB		V										0										0										0

		48		V		none		EB		1		0		0				1										0		0		1		0		0		1

		50A		Leap; V		EB		Leap; V		1		0		1				2		0		1		0		0		1		0		0		1		0		1

		50B		Leap; V		EB		Leap; V										0										0										0

		51A		EB		none		EB		0		1		0				1										0		0		1		0		0		1

		51B		EB		none		EB										0										0										0

		52A		EB		none		EB		0		1		0				1										0		0		1		0		0		1

		52B		V		none		V										0										0										0

		56A		V		none		V		1		0		0				1										0		1		0		0		0		1

		56B		V		none		V										0										0										0

		71A		V		none		V		1		0		0				1										0		1		0		0		0		1

		71B		V		none		V										0										0										0

		74A		V		none		V		1		0		0				1										0		1		0		0		0		1

		82		EB		depth		EB		0		1		0				1		0		0		0		1		1		0		1		0		0		1

		89		V		depth		V		1		0		0				1		0		0		0		1		1		1		0		0		0		1

		96		V		EB		none		1		0		0				1		0		1		0		0		1										0

		99		V		none		EB		1		0		0				1										0		0		1		0		0		1

										18		4		1						0		7		0		3				13		7		1		1

				number red		22		reason for red		82		18		5		0				0		70		0		30				62		33		5		5
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Juvenile n = 22

Adult n = 10

Resident n = 21

Design Fish

Frequency



		Culvert Gradient

		Stream Constriction

		Outfall Height

		Multiple Factors



Frequency

59.5238095238

28.5714285714

57.1428571429

38.0952380952



		WSHEDCODE		CROSSID		STRUCTCAT		AR		STRUCTCLS		CULVGRAD%		PHTFLOWIND		ENCRRATIO		CRSTRTYP		CULVGRAD		STRUCTCLSALL				RED		G		C		O		number

		NKN1		001		5		A		red		2.44		-0.13		0.40		CP		0.0244		red				G, C		1		1		0		2

		NKN1		002		6		A		red				0.83		0.51		CP				red				O		0		0		1		1

		NKN1		003		4		A		gray		-0.23		-0.83		0.74		PA		-0.0023		red

		NKN1		004		4		A		red		0.46		2.02		0.59		AR		0.0046		red				O		0		0		1		1

		NKN1		005		4		A		red		1.60		3.18		0.53		AR		0.0160		red				O		0		0		1		1

		NKN1		006		1		A		gray		1.95		-1.64		0.64		CO		0.0195		gray

		NKN1		007		4		A		gray		1.36		-0.36		0.58		AR		0.0136		red

		NKN1		008		4		A		gray		-0.63				0.57		PA		-0.0063		red

		NKN1		009		6		A		red		4.26		-0.38				CP		0.0426		red				G		1		0		0		1

		NKN1		010		6		A		red		0.11		1.29		0.46		CP		0.0011		red				C, O		0		1		1		2

		NKN1		011		6		A		red		1.56		0.98		0.48		CP		0.0156		red				C, O		0		1		1		2

		NKN1		012		4		A		gray		0.32		-0.54		0.60		AR		0.0032		red

		NKN1		013		8		A		green								CP				green

		NKN1		014		8		A		gray								AR				red

		NKN1		015		4		A		red		1.38		1.64		0.86		AR		0.0138		red				O		0		0		1		1

		NKN1		016		4		R		red		1.04		0.53		1.33		AR		0.0104		red				O		0		0		1		1

		NKN1		017		5		R		red		2.45				1.03		CP		0.0245		red				G		1		0		0		1

		NKN1		018		4		R		gray		0.74		0.23		0.73		AR		0.0074		red

		NKN1		019		8		A		gray								AR				red

		NKN1		020		8		A		gray								CP				red

		NKN1		021		8		R		gray								CP				red

		NKN1		022		6		A		red		2.55		0.04		0.51		CP		0.0255		red				G		1		0		0		1

		NKN1		023		8		A		gray								AR				gray

		NKN1		024		4		A		red		3.80		0.41		0.60		AR		0.0380		red				G, O		1		0		1		2

		NKN1		025		5		A		red		0.02		0.82		0.08		CP		0.0002		red				C, O		0		1		1		2

		SKN1		026		4		R		red		3.40		1.14		0.75		AR		0.0340		red				G, O		1		0		1		2

		SKN1		027		8		R		red								CP				red

		SKN1		028		4		R		gray		1.95		-0.63		0.53		AO		0.0195		red

		SKN1		029		5		R		red		8.89		3.73		0.68		CP		0.0889		red				G, O		1		0		1		2

		SKN1		030		5		A		gray		0.39		0.13		0.65		CP		0.0039		red

		SKN1		031		8		R		red								CP				red

		SKN1		032		6		R		red		1.58		0.96		0.48		CP		0.0158		red				G, C, O		1		1		1		3

		SKN1		033		5		A		red		1.69		-0.12		0.42		CP		0.0169		red				C		0		1		0		1

		SKN1		034		5		R		red		2.62		-0.63		1.01		CP		0.0262		red				G		1		0		0		1

		NKN1		035		6		A		green		0.15		-0.47				CP		0.0015		green

		NKN1		036		6		A		red		8.93		-0.40				CP		0.0893		red				G		1		0		0		1

		NKN1		037		8		A		gray								CP				red

		NKN1		038		8		A		gray								AR				gray

		NKN1		040		4		A		red		0.61		0.78		0.63		AR		0.0061		red				O		0		0		1		1

		NKN1		041		5		A		gray		-0.42						CP		-0.0042		gray

		NKN1		042		5		A		red		2.90						CP		0.0290		red				G		1		0		0		1

		NKN1		043		5		A		red		-2.38		0.67		0.31		CP		-0.0238		red				G, C, O		1		1		1		3

		NKN1		044		8		R		red								CP				red

		NKN1		045		8		A		gray								CP				gray

		EKN1		046		5		A		red		17.10				0.77		CP		0.1710		red				G		1		0		0		1

		EKN1		047		3		A		green		-0.94				1.06		CP		-0.0094		green

		EKN1		048		5		A		gray		0.83		-0.98		0.93		CP		0.0083		red

		EKN1		049		6		R		green		0.35		-0.77		0.97		CP		0.0035		green

		EKN1		050		8		A		gray								PA				red

		EKN1		051		8		A		gray								AR				red

		EKN1		052		8		A		gray								AR				red

		EKN1		053		5		A		red		2.94		-0.02		0.47		CP		0.0294		red				G, C		1		1		0		2

		EKN1		054		8		A		gray								AR				gray

		EKN1		055		5		A		green		-0.24		-0.83		1.26		CP		-0.0024		green

		EKN1		056		8		A		gray								CP				red

		EKN1		057		8		R		green								AO				green

		EKN1		058		8		R		gray								AR				gray

		NKN1		060		5		R		red		5.46				0.97		CP		0.0546		red				G		1		0		0		1

		NKN1		061		1		A		green		0.90		2.59		1.32		AO		0.0090		green

		NKN1		062		6		A		red		2.04		-0.06		0.44		CP		0.0204		red				G, C		1		1		0		2

		NKN1		063		8		A		red								CP				red

		NKN1		064		6		R		red		2.04		0.29				CP		0.0204		red				G		1		0		0		1

		SKN1		065		8		A		gray								CP				gray

		NKN1		066		4		A		red		0.69		0.50		0.64		AR		0.0069		red				O		0		0		1		1

		EKN1		067		6		R		red		1.98		-0.08				CP		0.0198		red				G		1		0		0		1

		EKN1		068		8		A		gray								CP				gray

		EKN1		069		8		A		gray								CP				red

		EKN1		070		8		A		gray								CP				red

		EKN1		071		8		A		gray								AR				red

		EKN1		072		4		R		red		6.47		1.04		0.52		AR		0.0647		red				G, O		1		0		1		2

		EKN1		073		4		R		red		4.38		1.71		0.60		AR		0.0438		red				G, O		1		0		1		2

		EKN1		074		8		A		gray								AO				red

		EKN1		075		4		A		red		3.28		0.58		0.82		PA		0.0328		red				G, O		1		0		1		2

		EKN1		076		8		R		red								CP				red

		EKN1		077		1		R		green		5.33		-0.35		0.88		AO		0.0533		green

		EKN1		078		8		A		gray								AO				gray

		NKN1		079		5		A		red		0.74		0.60		1.27		CP		0.0074		red				O		0		0		1		1

		NKN1		080		5		A		green		-0.95		0.08		0.92		CP		-0.0095		green

		NKN1		081		6		A		red		0.97		0.67		0.47		CP		0.0097		red				C, O		0		1		1		2

		NKN1		082		5		A		gray		1.89		-0.68		0.86		CP		0.0189		red

		NKN1		083		5		A		gray		0.60		0.00		0.88		CP		0.0060		red

		NKN1		084		6		A		red		2.14				0.76		CP		0.0214		red				G		1		0		0		1

		NKN1		085		5		A		red		4.75		0.46		0.96		CP		0.0475		red				G, O		1		0		1		2

		NKN1		086		8		A		gray								CP				red

		NKN1		087		5		A		red		2.03						CP		0.0203		red				G		1		0		0		1

		NKN1		088		3		R		red		4.08		-0.98		0.65		CP		0.0408		red				G		1		0		0		1

		EKN1		089		8		R		gray		0.76		-0.77		1.14		CP		0.0076		red

		EKN1		090		5		R		red		0.42		0.34		1.13		CP		0.0042		red				O		0		0		1		1

		EKN1		091		5		A		red		0.72		0.35		1.18		CP		0.0072		red				O		0		0		1		1

		EKN1		092		8		R		gray								CO				gray

		EKN1		093		8		A		gray								AR				gray

		EKN1		094		8		A		red								CP				red

		EKN1		095		8		A		red								AR				red

		EKN1		096		5		A		gray		0.60		0.21		0.87		CP		0.0060		red

		EKN1		097		5		A		red		1.33		-0.02		0.32		CP		0.0133		red				C		0		1		0		1

		EKN1		098		5		R		red		3.59		1.00		0.41		CP		0.0359		red				G, C, O		1		1		1		3

		EKN1		099		5		R		gray		0.91		-0.40		1.37		CP		0.0091		red

																												Culvert Gradient		Stream Constriction		Outfall Height		Multiple Factors

																												26		12		24		16
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		WSHEDCODE		CROSSID		ID		X		Y		STRUCTCAT		STRUCTCLS		Category		SUBBASIN		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		LEGQSEC		LEGSEC		LEGTOWN		LEGNS		LEGRANGE		LEGEW		LEGMER		FIELDNOTES

		NKN1		001		1		-151.13712		60.476980		5		red		1		Kenai River		Slikok Creek		College Loop Road				DOT		State		SW		36		5		N		10		W		S.M.		Outlets are perched and have eroded a large pool ; channel turns 90 degrees, and follows left side of valley.  Bank stabilization measures at outlet pool have been badly trampled. Evidence of fish cleaning (halibut carcasses) in outlet pool.

		NKN1		002		2		-150.88326		60.470540		6		red		1		Kenai River		Bear Creek		Funny River Road				DOT		State		SW		12		4		N		10		W		S.M.		Outlet is perched about 10 inches; FWS plans to raise the level of oullet pool b

		NKN1		003		3		-151.11990		60.434010		4		gray		2		Kenai River		Slikok Creek		Arc Loop Road				DOT		State		SW		13		4		N		11		W		S.M.		Short pipe; erosion at inlet and fill slope erosion runoff from road causing gullying.  DOT plans to replace culvert in 2002.

		NKN1		004		4		-151.12163		60.437190		4		red		1		Kenai River		Slikok Creek		Sterling Highway				DOT		State		SW		13		4		N		11		W		S.M.

		NKN1		005		5		-151.21492		60.351390		4		red		1		Kasilof River		Coal Creek		Sterling Highway				DOT		State		SE		17		3		N		10		W		S.M.

		NKN1		006		6		-151.13797		60.473840		1		gray		2		Kenai River		Slikok Creek		Kalifornski Beach Road				DOT		State		NW		18		3		N		10		W		S.M.		root wad revetment erosion control at inlet and outlet - full head walls.  No deep habitat upstream except under culvert (>2 feet deep most N 1 foot)  some deeper areas downstream.

		NKN1		007		7		-151.11798		60.563840		4		gray		2		Kenai River		Beaver Creek		Kenai Spur Highway				DOT		State		SW		36		6		N		11		W		S.M.

		NKN1		008		8		-151.08194		60.538030		4		gray		2		Kenai River		Unnamed		Kenai Spur Highway				DOT		State		SW		8		5		N		10		W		S.M.		This culvert was abandoned when the Kenai SH was improved and should be removed and old roadbed rehabbed in a channel.  The culvert was full of slack water at the inlet, the outlet is about 15 ft from the inlet of site 9.

		NKN1		009		9		-151.08344		60.537980		6		green		3		Kenai River		unnamed		Kenai Spur Hwy.				DOT		State		SW		8		5		N		10		W		S.M.		Lower culvert uner Kenai Spur Hwy.  Portion of data on site 8 data sheets.

		NKN1		010		10		-151.26390		60.558090		3		red		1		Kenai River		unnamed		Kenai Spur Hwy				DOT		State		NE		6		5		N		11		W		S.M.		Pipe has dropped N 10 feet from outlet.  Major headwall erosion DOT replacing culvert.  No tailcrest data as culvert was replaced before we returned to resurvey.  Active construction site - silt barrier functional.

		NKN1		011		11		-151.27110		60.560230		6		red		1		Kenai River		unnamed		Kenai Spur Road				DOT		State		SE		31		6		N		11		W		S.M.		Inlet headwall damaged - seperated from main pipe.  To be repaired in 2 weeks.  They plan to raise outlet pool to eliminate perch also.  Wetland above inlet in narrow valley.  Upstream - wetland. Entire culvert replaced before tailcrest was redone.

		NKN1		012		12		-151.09644		60.775640		6		gray		2		Cook Inlet		Bishop Creek		North Kenai Hwy				DOT		State		NE		19		8		N		10		W		S.M.		In good shape.  Lots of material in culvert.

		NKN1		013		13		-151.14452		60.567860		8		gray		2		Kenai River		unnamed		Kenai Spur Hwy				DOT		State		SW		6		6		N		10		W		S.M.		Beaver ponded up/down channel.  Makes 90 degree turn into inlet.  Beaver lodge just above inlet.  Blownout beaver dam below outlet pool - no apparent recent activity.

		NKN1		014		14		-151.26906		60.302630		8		gray		2		Kasilof River		Crooked Creek		Sterling Hwy				DOT		State		SW		31		3		N		11		W		S.M.		Severe embankment erosion at outlet.  Large outlet pool > 8 feet deep.  Perched outlet invert 6-8".  Unstable upstream embankment slope.

		NKN1		015		15		-151.26262		60.355750		4		red		1		Cook Inlet		Coal Creek		Kalifornski Beach Rd.				DOT		State		NW		18		3		N		11		W		S.M.		Short headwall with erosion behind.  Perched at outlet - 1 foot.  Large outlet scour hole > 8 feet deep.

		NKN1		016		16		-151.42743		60.191170		4		red		1		Cook Inlet		Falls Creek		Sterling Hwy.				DOT		State		NE		7		1		N		12		W		S.M.		Likely has barrier near mouth.  CG?SC above influence of inlet.  Headwall separating upstream and dowstream from culvert and leaning.

		NKN1		017		17		-151.44377		60.172290		5		red		1		Cook Inlet		Corea		Sterling Hwy				DOT		State		SE		13		1		N		13		W		S.M.		Culvert in good shape - appears to pass fish.  First 1/3 of culvert high grad, second 2/3rd pooled.

		NKN1		018		18		-151.73537		59.937530		4		gray		2		Cook Inlet		Happy Creek		Sterling Hwy				DOT		State		NW		8		3		S		14		W		S.M.		Upstream thalweg aims to left side at headwll.  Very steep embankment on upstream side but well vegetated with alder.  Falls near mouth create migratory barrier near mouth to anadromous fish - no salmon.

		NKN1		019		19		-151.78839		59.852050		8		gray		2		Cook Inlet		Stariski Creek		Sterling Hwy				DOT		State		NW		12		4		S		15		W		S.M.		Eroding embankment gully above outlet.  At inlet river and  pipe eroding deeply on each side - should be a bridge here!  Right culvert only functions at high water. Inlet erosion codes - FIBO

		NKN1		020		20		-151.63435		59.801060		8		gray		2		Anchor Point		North Fork Anchor River		Nikolaeusk Rd.				DOT		State		SW		29		4		S		14		W		S.M.		CP damage at inlet.  Overly steep embankment.  Fill eroding above pipes at outlet.  Jeep trail along outchannel and crosses 300 feet below culvert.  Boulders in culverts for good resting places for fish.

		NKN1		021		21		-151.62451		59.766990		8		gray		2		Anchor River		unnamed		North Fork Road				DOT		State		SW		2		5		S		14		W		S.M.		Left pipe (smaller one) perched 150 mm.  Right pipe perched 20 mm.  Resurvey on 7/24/01.

		NKN1		022		22		-151.67807		59.712870		6		red		1		Anchor River		unnamed		North Fork Anchor Road				DOT		State		SW		28		5		S		14		W		S.M.		neet to return to do discharge.  Multiple channels meeting at inlet (must do seperatly and add?). Steep embankment but well vegetated on outlet.  Some erosion and damage at inlet but still functional.

		NKN1		023		23		-151.82896		59.774350		8		gray		2		Anchor River		North Fork Anchor River		Sterling Hwy				DOT		State		NE		4		5		S		15		W		S.M.		Large (2.5 ft above water level) 30' wide by 50' long mid-channel bar 6ft above culverts.  4 culverts in headwall. Some reosion on ends at outlet.  Raw embankment on outlet with a few willows.  Should be a bridge on this river.

		NKN1		024		24		-151.78055		59.757250		4		red		1		Anchor River		unnamed		Serling Hwy.				DOT		State		SE		11		5		S		15		W		S.M.		Very steep embankments gullying undermining road gfc above inlet.

		NKN1		025		25		-151.70049		59.714470		5		red		1		Anchor River		unnamed		Sterling Hwy.				DOT		State		NW		29		5		S		14		W		S.M.		Outlet perched 6 inches.  Beaver meadow - stream.

		SKN1		026		26		-151.66776		59.669760		4		red		1		Anchor River		Diamond Creek		Sterling Hwy				DOT		State		SE		9		6		S		14		W		S.M.		Evidence of past erosion around right side of inlet headwall.  Six inch perch at outlet, flexed down.

		SKN1		027		27		-151.46747		59.664470		8		gray		2		Kachemak Bay		Palmer Creek or Coal Creek		East End Road				DOT		State		NE		15		6		S		13		W		S.M.		20 inch perch at outlet on right (main) culvert. Both too short and misaligned.  Active channel widening upstream of culvert.  Right inlet smashed and  perched from  debris.  Rt. aligned with inchannel, offset 25 feet to outchannel. L is offset 8 ft.

		SKN1		028		28		-151.34305		59.709170		1		gray		2		Kachemak Bay		Fritz Creek		East End Road				DOT		State		SW		28		5		S		12		W		S.M.		Water pooled in culvert except for uppermost section 3-4 m.  Very steep embankment.

		SKN1		029		29		-151.25420		59.745250		5		red		1		Kachemak Bay		McNeil Creek		East End Road				DOT		State		NW		13		5		S		12		W		S.M.		2 foot perch at outlet from apron.  Thaw heat pipe broken.  Heavy willow growth.  High grad. Plunge pools < 1 ft. deep - maybe too steep for fish.

		SKN1		030		30		-151.30783		59.738880		5		gray		2		Anchor River		Beaver Creek		Hutler Road/Beaver Creek Road				DOT		State		SW		15		5		S		12		W		S.M.		Damage at inlet and outlet 5%

		SKN1		031		31		-151.60452		59.819060		8		gray		2		Anchor River		unnamed		Nikolaevsk				DOT		State		NE		24		4		S		14		W		S.M.		2 culverts, large one sits higher, has one foot perch with large boulder at outlet; small culvert is countersunk.

		SKN1		032		32		-151.66293		59.801600		6		red		1		North Fork Anchor River		unnamed		North Fork Road				DOT		State		NE		27		4		S		14		W		S.M.		Ten inch perch at outlet.  Very small creek width = or < 3 feet no pool developed.  Channel flows thought hummocky wetland, diffficult to locate channel.  Channel steps off sphagnum and goes through substrate.

		SKN1		033		33		-151.52312		60.011260		5		red		1		Deep Creek		Silver Salmon		Oilwell Road				DOT		State		NW		16		2		S		13		W		S.M.		Pipe damage at inlet.  Erosion on both sides squashed gabions falling apart.

		SKN1		034		34		-151.38377		60.234100		5		red		1		Cook Inlet		unnamed		Sterling Hwy				DOT		State		SW		5		1		S		13		W		S.M.		Marsh upstream with poorly defined channel.  Damaged 4 foot section detached at left overflow.

		NKN1		035		35		-151.20167		60.517220		6		green		3		Kenai River		unnamed		SBS Road				DOT		State		SE		16		5		N		11		W		S.M.		Chain-link fence across inlet causing an inlet control due to vegetation build-up.  No defined tailcrest at outlet - very marshy.  Upstream level profile, and stream width measurements data missing due to mashy conditions.

		NKN1		036		36		-151.20370		60.518180		6		green		3		Kenai River		unnamed		Sterling Hwy.				DOT		State		SE		16		5		N		11		W		S.M.		Apron is jacked up at inlet.  May help a lot to remove apron.  Ponded above.  Artifical channel just up stream of culvert.

		NKN1		037		37		-151.04462		60.488330		8		gray		2		Kenai River		Soldotna Creek		E. Redoubt Street				DOT		State		SW		28		5		N		10		W		S.M.		Inlet control on both culverts. Headwall at outlet is eroded between culverts.  Left culvert outlet perched slightly, very high velocity at outlet.  Boulders placed in outlet pool to reduce outlet perch but was not effective. Had broad tailcrest < 5% of f

		NKN1		038		38		-151.01984		60.498550		4		green		3		Kenai River		Soldotna Creek		Sterling Hwy.				DOT		State		NW		27		5		N		10		W		S.M.		Baffles installed in culvert.  V-notch wier at about 3 m. upstream of culvert.  Riprap riffle below outlet.

		NKN1		040		40		-150.45998		60.531300		4		red		1		Moose River		East Fork Moose River		Sterling Hwy.				DOT		State		NW		14		5		N		7		W		S.M.		Some erosion at outlet caused by road drainage structure.

		NKN1		041		41		-150.11455		60.484040		5						Kenai River		Jean Creek		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		Riffle with natural substrate throughout the culvert.  No outlet pool; riffle below outlet.  Beaver dam above culvert about 8 feet upstream.

		NKN1		042		42		-150.11443		60.484200		5		red		1		Kenai River		unnamed		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		this culvert serves as an overflow for beaver pond (on Jean Creek) above.  Woody debris damming inlet.  Flared outlet clogged with debris.

		NKN1		043		43		-150.20159		60.45959		5		red		1		Kenai River		Hidden Creek		Skilak lake Road				DOT		State		NW		8		4		N		5		W		S.M.		Structural plate crushed at outlet.

		NKN1		044		44		-149.78354		60.488460		8		gray		2		Kenai Lake		Shackleford Creek		Snug Harbor Road				DOT		State		NE		34		5		N		3		W		S.M.		Very steep stream.  Most of flow through right culvert.  Substrate in left culvert but has an inlet control drop.  According to adjacent landowner of 20 yrs. stream does not flow in winter.

		NKN1		045		45		-149.64395		60.524790		8		gray		2		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Trib of Daves Creek. Braided channels up and downstream from culverts.  Two inlet channels bend sharpley before flowing opposite directions into culverts.  Inlet jacked on left culvert.  Inlet velocities difficult to measure, 2 flows converging at pipes.

		EKN1		046		46		-149.84178		60.493710		5		red		1		Kenai River		Bean Creek		Ptarmigan Place				DOT		State		SE		29		5		N		3		W		S.M.		Two adjacent culverts - 148.5 feet between culverts.  Riprap upstream.  No outlet pool thus no tailcrest data.

		EKN1		047		47		-149.84262		60.493620		3		green		3		Kenai River		Bean Creek		Bean Creek				DOT		State		SE		29		5		N		3		W		S.M.		Culvert less than one year old.  148 feet US of site 46.  Estimated height of culvert based on average height of pipe at site 46.

		EKN1		048		48		-149.64211		60.524700		5		red		1		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		about three years old.  In channel is channelized abou 20 feet upstream and degrading channel - produced lots of salmon spawning habitat downstream.  No tailcrest distance.

		EKN1		049		49		-149.64110		60.524770		6		green		3		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Very small channel drainingseepage.  Large pool above culvert.

		EKN1		050		50		-149.43753		60.505460		8		gray		2		Kenai River		Moose Creek		Seward Hwy.				DOT		State		SW		22		5		N		1		W		S.M.		Two 5.5 ft squash pipes perched about 1 foot at outlet and jacked up at inlet.  Aggradation above inlet control.

		EKN1		051		51		-149.42070		60.502200		8		gray		2		Kenai River		Moose Creek		Seward Hwy.				DOT		State		NE		27		5		N		1		W		S.M.		Outlet pool ponded by Trail Lake.  We removed beaver debris blocking right pipe and part of left pipe.

		EKN1		052		52		-149.35806		60.311010		8		gray		2		Kenai River		unnamed		Seward Hwy.				DOT		State																Channel 80 ft. above to 50 ft. below culvert.  Flat bottom riffle from construction activities.  New culverts with 2 overflow culverts above.  Riffle below right culvert, shallow pool below left.

		EKN1		053		53		-149.35013		60.090190		5		red		1		Resurrection  Bay		Spring Creek		Nash Road				DOT		State

		EKN1		054		54		-149.36989		60.204910		8		gray		2		Resurrection  Bay		Grouse Creek		Seward Hwy.				DOT		State																Recent construction activities have altered flow patterns and levels.  Difficult to determine OHW indicators.  No invert measurements at inlet due to substrate.  No tailcrest  - large pool at outlet.

		EKN1		055		55		-149.36267		60.242560		5		green		3		Resurrection Bay		Grouse Creek		Seward Hwy.				DOT		State																Constructed this summer.  Channel makes about a 90 degree bend going in and out of culverts.

		EKN1		056		56		-149.40208		60.166480		8		gray		2		Resurrection Bay		unnamed		Seward Hwy		5		DOT		State																Channel makes a 90 degree angle at outlet pool.  Culverts not depressed, resting on channel bottom.

		EKN1		057		57		-149.53314		60.610700		8		gray		2		Kenai River		Slate Creek		Seward Hwy.		43		DOT		State																No outlet pool - only riffle at outlet

		EKN1		058		58		-149.49545		60.643840		8		gray		2		Six Mile Creek		Colorado Creek		Seward Hwy.		46		DOT		State																Agradation in left culvert has diverted flow to far right bank causing inlet erosion.  No water in left culvert.

		NKN1		060		60		-150.31564		60.442440		5		red		1		Kenai River		Lower Ohmer Creek		Upper Skilak Lake Campground				DOT		State		NE		16		4		N		6		W		S.M.		Shallow water in outlet and through culvert.  Outlet perch (8 inches)) occasional very high flows in spring (B. Glick pers observ.). Check weather instrument 3 is needed.

		NKN1		061		61		-150.31798		60.440250		1		green		3		Kenai River		Lower Ohmer Creek		Upper Skilak Campground Rd.				DOT		State		NE		16		4		N		6		W		S.M.

		NKN1		062		62		-150.30798		60.456190		6		red		1		Kenai River				Upper Skilak Campground Rd.				DOT		State		NW		10		4		N		6		W		S.M.

		NKN1		063		63		-150.67616		60.725440		8		gray		2		Swanson River		Sucker Creek		Swan Lake Road				DOT		State																Right pipe is abandoned.  Creek known to be used by andromonous fish for spawning but none were observed.  Inlet pipe near outlet to lake.

		NKN1		064		64		-150.73932		60.732050		6		gray		2		Swanson River		unnamed		Swan Lake				DOT		State																Current culvert is adjacent to old squashed non-functional one.  Newer one is bowed in middle but still functional.  Wetland above crossing, channel below feeding Swanson River.

		SKN1		065		65		-151.27340		60.296950		8		gray		2		Kasilof River		Crooked Creek		Fish Hatchery				DOT		State		NE		1		2		N		12		W		S.M.		Fill slope erosion on both sides.

		NKN1		066		66		-149.60808		60.525570		4		red		1		Kenai River		Daves Creek		Sterling Hwy.				DOT		State

		EKN1		067		67		-149.46826		60.514170		6		gray		2		Resurrection Bay		Moose Creek		Seward Hwy.				DOT		State

		EKN1		068		68		-149.41231		60.144310		8		gray		2		Resurrection Bay		unnamed		Salmon Creek Road				DOT		State																Tributary of Salmon Creek. Marshy on both sides of creek.  Lots of course grvel accum. Above Salmon Creek Rd. culvert.  Left culvert highly aggraded - very little flow in it.  Many pink Samon observed in spawning area above Salmon Creek Rd.

		EKN1		069		69		-149.36758		60.123090		8		gray		2		Resurrection Bay		unnamed		Nash Road				DOT		State																Creek next to Afognak Logging.  Adult Coho spawning up and downstream.  Observed small fish in vicinity of traps downstream.  None caught.  Moved traps to different location but still none caught.

		EKN1		070		70		-149.36758		60.183331		8		gray		2		Resurrection Bay		Bear Creek		Bear Lake				DOT		State																There is a weir upstream at about 35 feet.

		EKN1		071		71		-149.53886		60.600020		8		gray		2		Kenai River		Summit Creek		Seward Hwy		42.5		DOT		State																Channel one makes a 90 degree turn at inlet.  Nice adult Dolly Varden observed.

		EKN1		072		72		-149.58160		60.558620		4		red		1		Kenai River		John's Creek		Seward Hwy.		39		DOT		State		NW		2		5		N		2		W		S.M.		Very steep channel, perch at outlet.  Bedrock falls above cascading boulder caused pools below.

		EKN1		073		73		-149.47667		60.670840		4		red		1		Sixmile Creek		Fresno Creek		Seward Hwy				DOT		State		NE		25		7		N		1		W		S.M.		High perch at outlet

		EKN1		074		74		-149.54541		60.595260		8		gray		2		Kenai River		Quartz Creek		Seward Hwy.		42		DOT		State		NE		24		5		N		2		W		S.M.		right culvert has no flow due to aggradation.  Channel has diverted all flow to left culvert.  Island has formed above inlet.Cobble deposited covering endls of mitered cluvert.

		EKN1		075		75		-149.61951		60.919300		4		red		1		Turnagain Arm		Bear Creek		Hope Hwy FH14		16		DOT		State		NW		10		8		N		1		E		S.M.		Goes subsurface in winter.  Landowner has right to divert water - diverting 1/2 channel (10%).  DOT put in rip-rap below to prevent outlet pool scouring and out channel degradation. Need to depress pipe to promote aggradation in culvert.

		EKN1		076		76		-149.43570		60.801970		8		gray		2		Sixmile Creek		Beaver Dam Creek		Hope Hwy FH14		1.5		DOT		State		NW		3		8		N		1		W		S.M.		Terraced beacer ponds bleow site.  Small woody debris accumulations has produced broad braided outchannel.  No defined outchennel.

		EKN1		077		77		-149.42970		60.817950		1		green		3		Sixmile Creek		Alder Creek		Hope Hwy FH 14				DOT		State		NE		3		8		N		1		W		S.M.		Riffle through culvert - no outlet pool

		EKN1		078		78		-149.35733		60.740670		1		gray		2		Sixmile Creek		Silvertip Creek		Seward Hwy.				DOT		State		NE		36		6		N		1		E		S.M.		Downstream outlet - flow directed outward and eroding bank - needs repair.

		NKN1		079		79		-151.20906		60.535870		5		red		1		Kenai River		unnamed		Bridge Access Rd				DOT		State		SE		9		5		N		11		W		S.M.		200 M. north of viewing platform.  Inlet pipe seperated at flare, eroding around pipe.  Flares have rusted and falling apart at outlet, Inlet OK.  Retorfit outlet ext. & apron inlet apron rusted through and separted CMP.  Observed dead coho fry 100' US.

		NKN1		080		80		-151.20959		60.544850		5		gray		2		Kenai River		Beaver Loop Creek		Bridge Access				DOT		State		NE		9		5		N		11		W		S.M.		Heavy siltation aquatic veg. Growth.  Flow very slow.  Many salmon smolt below.  Channel was pooled about 95 feet above culveert before natural channel resumed.

		NKN1		081		81		-150.86696		60.704630		6		red		1		Swanson River		Mink Creek		off of Swanson River Road				USFWS		Federal		SE		9		7		N		9		W		S.M.		Damaged inlet pipe but still functional.  Outlet pipe invert about two inches above substrate.

		NKN1		082		82		-150.85968		60.706340		5		gray		2		Swanson River		Mink Creek		off of Swanson River Road				USFWS		Federal																Both banks D/S(but particularly LB) are undercut.

		NKN1		083		83		-150.82326		60.704670		5		gray		2		Swanson River		Breeze Lake Creek		off of Swanson River Road				USFWS		Federal		NE		15		7		N		9		W		S.M.		new culvert, no outlet pool.  No rustline, hard to find OHW work at outlet.  Pipe is set hight at both ends.  Substrate 9 inches below inlet invert.

		NKN1		084		84		-150.83717		60.703720		6		red		1		Swanson River		Breeze Lake Creek		off Swanson River Road				USFWS		Federal		NW		15		7		N		9		W		S.M.		Road grader pushing material into stream.  Pipe inlet jacked up.

		NKN1		085		85		-150.85414		60.507890		5		red		1		Kenai River		unnamed		Stephens Rd.				DOT		State		NW		24		5		N		9		W		S.M.		About a two inch perch at outlet.  Inlet peeled open about 2 feet on top 1/2 of pipe.  Eight inch overflow pipe about 4 feet higher than main pipe.

		NKN1		086		86		-150.85739		60.513670		8		gray		2		Kenai River		unnamed		Scout Lake Rd.				DOT		State		NE		14		5		N		9		W		S.M.		Culvert is bowed and has large grassy build up on upstream side.

		NKN1		087		87		-150.79225		60.518710		5		red		1		Kenai River		unnamed		Scout Lake Loop Rd.				DOT		State		SE		14		5		N		9		W		S.M.		Marsh below and above Inlet control (inlet pool tailcrest just above inlet opening).

		NKN1		088		88		-149.37349		60.749950		3		gray		2		Sixmile Creek		unnamed		Seward Hwy.				DOT		State																Very high gradient about 25% upstream.  Flared inlet high encroach ratio.

		EKN1		089		89		-149.36197		60.743870		5		green		3		Sixmile Creek		unnamed		Seward Hwy.				DOT		State																Riprap used to narrow and direct outchannel.  A second pool below outlet pool made with rebar and wood.  Outlet pool backwater extends about 3/8 of way up culvert.

		EKN1		090		90		-149.36374		60.745470		5		red		1		Sixmile Creek		unnamed		Seward Hwy		60.5		DOT		State																Outlet side is beaver meadow with defined "E" channel.

		EKN1		091		91		-149.27774		60.728340		5		red		1		Sixmile Creek		Ditch Creek		Seward Hwy.				DOT		State																Creek is almost just a ditch along road.  Riprap in outlet pool.  Creek follows ditch.

		EKN1		092		92		-149.26765		60.732480		1		gray		2		Canyon Creek		Pete's Creek		Seward Hwy				DOT		State		NW		3		7		N		1		W		S.M.		baffles throughout culvert.  Direct current/substrate in zig zag pattern.  Rip rap in outlet channel below tailcrest.

		EKN1		093		93		-149.25774		60.742070		8		gray		2		Sixmile Creek		Spokane Creek		Seward Hwy.				DOT		State		NE		34		7		N		1		W		S.M.		Right outlet filled with gravel about halfway up width.  Concrete headwall & steel brush guards at inlet.  Baffles in left culv. that form 2 large pools - hinder barrel vel. Measurement.

		EKN1		094		94		-149.24898		60.751460		8		gray		2		Sixmile Creek		Bertha Creek		Seward Hwy.		66		DOT		State		SE		27		7		N		1		W		S.M.		Riprap in banks 50 - 60 feet upstream.  Debris rack in need of repair.

		EKN1		095		95		-149.21901		60.779420		8		gray		2		Sixmile Creek		Lyon Creek		Seward Hwy.				DOT		State		SE		14		8		N		1		W		S.M.		large accumulation of woody debris on debris rack at inlet, particuarly on left culvert has caused much aggredation.  Area around crossing is rip-rapped heavily.

		EKN1		096		96		-149.33328		60.731490		5		red		1		Granite Creek		unnamed		Seward Hwy.		62		DOT		State																Observed adult coho 130 feet downstream.  Scoured outlet pool.  Material from inlet fill slope scoured during high flow event and deposited in large bar midchannel below outlet pool.

		EKN1		097		97		-149.20749		60.790280		5		red		1		Granite Creek		unnamed		Seward Hwy				DOT		State																Headwall separated 1-2 feet from outlet.

		EKN1		098		98		-149.13025		60.824190		5		red		1		Quartz Creek		unnamed		Seward Hwy.				DOT		State

		EKN1		099		99		-149.58630		60.551630		5		gray		2		Quartz Creek		Jerome Lake		Jerome lake FS Rd.				USFS		Federal		NW		2		5		N		2		W		S.M.		Meadow stream with many large bolders in channel.  Culvert heavily rip-rapped.
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ANC

		WSHEDCODE		CROSSID		SUBBASIN		QUADNAME		ITMCODE		STRMNO		STRMNOSTAT		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		HILLSLOPEPOS		LAT_DEG		LON_DEG		FIELDNOTES		CULVSEQ		CULVVISIT		STRUCTCAT		STRUCTCLS		ENCRRATIO		CULVGRAD		PHTFLOWIND		PHTFLOWDEP		CRSTRTYP		INLSUBTYP		OUTLSUBTYP		OUTSUBDEP		OUTHEIGHT		CORRWIDTH		CORRDEPTH		ENCHRINWIDTH		ENCHROHWWIDTH100		ENCHROHWWIDTH50

		ANC1		001		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Rabbit Creek/Old Seward Hwy				MOA		Municipality		VB		61.08387		149.82417		Gabion baskets from 20 feet to 100 feet below outlet. (straight line distance)  Observed many adult coho above and below culverts		A		1						0.2758620679								AR		CG		LC						6		2		8.8000001907		39.5		24.2999992371

		ANC1		002		Rabbit creek		Anchorage		A-8		247-60-10318				Little Rabbit  Creek		Old Seward Hwy.				DOT		State		VB		61.07788		149.81149		Inlet blocked by concrete riprap.  Outlet partially blocked by gravel.  Adult coho observed DS of outlet and in cluvert but not above.  Inchannel split by island for first 50'.  2 flat baffles at 54.5' from inlet and .5 23 ft in. forming 2.5' & 1'  falls.		A		1		5		red		0.2878048718		0.0317880996						CP		NO		NO						2.75		0.5		5.9000000954		14.6999998093		26.2999992371

		ANC1		003		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Porcupine Trail						Private		VB		61.08749		149.82024		Center culvert has grvel and small boulders at inlet.  Left culvert is concrete.  Adult coho above and below culvert observed.  Special Site Cond. - entire concrete facing is degraded.   Observed resident fish in outlet pool.  (DV)		A		1		8		gray										OT		NO		NO		0		4.3499999046						4		17.7999992371		16.6000003815

		ANC1		004		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Mally Road				MOA		Municipality		VB		61.12368		149.77606		Outlet flare crooked/not level - high on right side.  Only 2 traps set downstream.  Observed DV downstream.		A		1		5		red		0.7445255518		0.0401388258		0.890007019		0.5800018311		CP		LC		NO		0		3.3800001144		3		0.5		5.0999999046		7.1999998093		6.5

		ANC1		005		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Malley Rd, (Jr. Academy)				MOA		Municipality		VB		61.12406		149.77769		Driveway of Jr. Academy.  DV oberved upstream.  Culvert ring seperated LWR third.		A		1		6		red		0.4293193519		0.0244582351		2.1200027466		1.5200042725		CP		NO		NO		0		4.2100000381		3		0.5		4.0999999046		9.5		9.6000003815

		ANC1		006		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (S. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.13817		149.81862		DV observed upstream.		A		1		6		red		0.5660377145		0.0230620615		0.9400024414		0.4199981689		CP		NO		NO		0		3		2.5		0.5		3		5.3000001907		5.3000001907

		ANC1		007		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (N. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.15065		149.80199		ATV trail running across upstream.		A		1		6		red		0.6019417644		0.0098876953		0.5399932861		0.2099990845		CP		SC		NO				3		3		0.5		3.0999999046		4.6999998093		5.5999999046

		ANC1		008		Chester Creek		Anchorage		A-8		247-50-10050				Chester Creek (S. Fork)		Muldoon Rd.				MOA		Municipality		VB		61.21008		149.73154		Surveyed in June with total stn.  Outlets nearly submerged.  OT - RT outlet almost  completely blocked but has substantial flow.		A		1		8		gray										CP		LC		CG						3		0.6000000238		7.0999999046		8.6000003815		11.5

		ANC1		009		Cook Inlet		Anchorage		A-8		247-50-10050				Chester Creek		Mallard Drive				MOA		Municipality		VB		61.19315		149.82736		Deep channel above crossing.  Downstream 2-3 foot higher grade.  Riffle below boulder concrete rip-rap at culvert.  High graident in culvert.		A		1		4		red		0.4290909171		0.0220500417		-0.25		-1.2099990845		PA		NO		NO		0		4.3099999428		3		0.5		5.9000000954		10.1999998093		17.2999992371

		ANC1		011		Spring Creek		Anchorage								Fire Creek		Glenn Hwy				DOT		State		VB		61.34453		149.55812		Can't see light through culvert.  Water level at or slightly  above rustline. Velocities taken three days later than elevations.		A		1		6		red		0.4591836631				-0.5199966431		-1.0399932861		CP		NO		NO		0		4		3		0.5		4.5		13.8000001907		5.8000001907





Figures

		Bin		Frequency		Proportion																Bins										Category		Red		Gray		Green		Structure Category		red		Gray		Green		Number of structures										Red		Gray		Green		Frequency of structures		Structure Category						Red - Assumed not adequate for fish passage		Green - Assumed adequate for fish passage		Gray -Insufficient data								Structure Category		Red		Gray		Green				Red		Gray		Green		overall						STRUCTCAT		gray		green		red		Grand Total

		Red		39		0.41																1		4								1		0		0.67		0.33		1		0		1		2		4										0		25		50		3		1				number		76		9		12		97						1		0		1		2		3		0		33		67		red		gray		green		1		1		2		0		3

		Gray		47		0.49																2		0								3		0.33		0.33		0.33		3		1		0		1		2										50		0		50		2		3				percent		78.4		9.3		12.4								2		0		0		0		0		50		0		50		49		39		9		3		0		1		1		2

		Green		10		0.10																3		2								4		0.06		0.25		0.69		4		17		0		0		16										106		0		0		17		4																		3		1		0		1		2		65		35		0		50.5		40.2		9.3		4		6		0		11		17

		More		0																		4		16								5		0.74		0.19		0.07		5		24		2		1		26										92		8		4		27		5																		4		11		6		0		17		67		26		7								5		7		2		18		27

																						5		28								6		0.50		0.21		0.29		6		12		0		2		13										92		0		15		14		6																		5		18		8		1		27		86		0		14								6		0		2		12		14

																						6		14								8		0.00		1.00		0.00		8		11		22		1		33										33		67		3		34		8																		6		12		0		2		14		21		74		6								8		25		2		7		34

																						7		0																(blank)		65.000		25.000		7.000		97.00																97																				8		0		0		0		0														Grand Total		39		9		49		97

																						8		35																Grand Total		65		25		7		97.00																																						0		33		1		34

																								100																																																														42		48		7		97

																																										above based on level 1 and level 2 results
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Site info

		Site		Juvenile		Adult		Resident		J-V		J-EB		J-Leap		Depth		J-Sum		Velocity		Exhausted at Burst Speed		Excessive Leap		Insufficient Depth		A-sum		R-V		R-EB		R-Leap		R-Depth		R-Sum

		3		V		none		EB		1		0		0		0		1												0		1		0		0		1

		7		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		8		V		none		V		1		0		0		0		1												1		0		0		0		1

		12		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		14A		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		14B		V		EB		V

		18		V		EB		V		1				0		0		1		0		1		0		0		0		1		0		0		0		1

		19A7		EB		EB		EB		0		1		0		0		1												0		1		0		0		1

		19B7		EB		none		EB

		20A7		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		20B7		V		EB		V												0		1		0		0		1

		21A		Leap; V		Depth		Leap, Depth, EB												0		0		0		1		1

		21B		V		Depth		Depth, EB		1		0		0		0		1												0		1		0		1		2

		28		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		30		V		none		V		1		0		0		0		1												1		0		0		0		1

		37A		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		37B		V		EB		V

		48		V		none		EB		1		0		0		0		1												0		1		0		0		1

		50A		Leap; V		EB		Leap; V		1		0		1		0		2		0		1		0		0		1		1		0		1		0		2

		50B		Leap; V		EB		Leap; V

		51A		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		51B		EB		none		EB

		52A		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		52B		V		none		V

		56A		V		none		V		1		0		0		0		1												1		0		0		0		1

		56B		V		none		V

		69A		V		none		V		1		0		0		0		1												1		0		0		0		1

		69B		V		none		V

		71A		V		none		V		1		0		0		0		1												1		0		0		0		1

		71B		V		none		V

		74A		V		none		V		1		0		0		0		1												1		0		0		0		1

		82		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		86		EB		depth		EB		0		1		0		0		1		0		0		0		1		1		0		1		0		0		1

		89		EB		depth		EB		0		1		0		0		1		0		0		0		1		1		0		1		0		0		1

		96		V		none		EB		1		0		0		0		1												0		1		0		0		1

		99		V		none		EB		1		0		0		0		1												0		1		0		0		1

										18		7		1		0				0		8		0		3				13		12		1		1

								25		72		28		4		0				0		73		0		27				52		48		4		4

																				Total		11
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		Culvert Gradient

		Stream Constriction
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		Multiple Factors



Frequency

61.9047619048

28.5714285714
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		Count of STRUCTCLS		STRUCTCLS

		STRUCTCAT		gray		green		red		Grand Total

		1		1		2				3

		3				1		1		2

		4		6				11		17

		5		7		2		18		27

		6				2		12		14

		8		25		2		7		34

		Grand Total		39		9		49		97





		WSHEDCODE		CROSSID		STRUCTCAT		AR		STRUCTCLS		CULVGRAD%		PHTFLOWIND		ENCRRATIO		CRSTRTYP		CULVGRAD		STRUCTCLSALL				RED		G		C		O		number

		NKN1		001		5		A		red		2.44		-0.13		0.40		CP		0.0244		red				G, C		1		1		0		2

		NKN1		002		6		A		red				0.83		0.51		CP				red				O		0		0		1		1

		NKN1		003		4		A		gray		-0.23		-0.83		0.74		PA		-0.0023		red

		NKN1		004		4		A		red		0.46		2.02		0.59		AR		0.0046		red				O		0		0		1		1

		NKN1		005		4		A		red		1.60		3.18		0.53		AR		0.0160		red				O		0		0		1		1

		NKN1		006		1		A		gray		1.95		-1.64		0.64		CO		0.0195		gray

		NKN1		007		4		A		gray		1.36		-0.36		0.58		AR		0.0136		red

		NKN1		008		4		A		gray		-0.63				0.57		PA		-0.0063		red

		NKN1		009		6		A		red		4.26		-0.38				CP		0.0426		red				G		1		0		0		1

		NKN1		010		6		A		red		0.11		1.29		0.46		CP		0.0011		red				C, O		0		1		1		2

		NKN1		011		6		A		red		1.56		0.98		0.48		CP		0.0156		red				C, O		0		1		1		2

		NKN1		012		4		A		gray		0.32		-0.54		0.60		AR		0.0032		red

		NKN1		013		8		A		green								CP				green

		NKN1		014		8		A		gray								AR				red

		NKN1		015		4		A		red		1.38		1.64		0.86		AR		0.0138		red				O		0		0		1		1

		NKN1		016		4		R		red		1.04		0.53		1.33		AR		0.0104		red				O		0		0		1		1

		NKN1		017		5		R		red		2.45				1.03		CP		0.0245		red				G		1		0		0		1

		NKN1		018		4		R		gray		0.74		0.23		0.73		AR		0.0074		red

		NKN1		019		8		A		gray								AR				red

		NKN1		020		8		A		gray								CP				red

		NKN1		021		8		R		gray								CP				red

		NKN1		022		6		A		red		2.55		0.04		0.51		CP		0.0255		red				G		1		0		0		1

		NKN1		023		8		A		gray								AR				gray

		NKN1		024		4		A		red		3.80		0.41		0.60		AR		0.0380		red				G, O		1		0		1		2

		NKN1		025		5		A		red		0.02		0.82		0.08		CP		0.0002		red				C, O		0		1		1		2

		SKN1		026		4		R		red		3.40		1.14		0.75		AR		0.0340		red				G, O		1		0		1		2

		SKN1		027		8		R		red								CP				red

		SKN1		028		4		R		gray		1.95		-0.63		0.53		AO		0.0195		red

		SKN1		029		5		R		red		8.89		3.73		0.68		CP		0.0889		red				G, O		1		0		1		2

		SKN1		030		5		A		gray		0.39		0.13		0.65		CP		0.0039		red

		SKN1		031		8		R		red								CP				red

		SKN1		032		6		R		red		1.58		0.96		0.48		CP		0.0158		red				G, C, O		1		1		1		3

		SKN1		033		5		A		red		1.69		-0.12		0.42		CP		0.0169		red				C		0		1		0		1

		SKN1		034		5		R		red		2.62		-0.63		1.01		CP		0.0262		red				G		1		0		0		1

		NKN1		035		6		A		green		0.15		-0.47				CP		0.0015		green

		NKN1		036		6		A		red		8.93		-0.40				CP		0.0893		red				G		1		0		0		1

		NKN1		037		8		A		gray								CP				red

		NKN1		038		8		A		gray								AR				gray

		NKN1		040		4		A		red		0.61		0.78		0.63		AR		0.0061		red				O		0		0		1		1

		NKN1		041		5		A		gray		-0.42						CP		-0.0042		gray

		NKN1		042		5		A		red		2.90						CP		0.0290		red				G		1		0		0		1

		NKN1		043		5		A		red		-2.38		0.67		0.31		CP		-0.0238		red				G, C, O		1		1		1		3

		NKN1		044		8		R		red								CP				red

		NKN1		045		8		A		gray								CP				gray

		EKN1		046		5		A		red		17.10				0.77		CP		0.1710		red				G		1		0		0		1

		EKN1		047		3		A		green		-0.94				1.06		CP		-0.0094		green

		EKN1		048		5		A		gray		0.83		-0.98		0.93		CP		0.0083		red

		EKN1		049		6		R		green		0.35		-0.77		0.97		CP		0.0035		green

		EKN1		050		8		A		gray								PA				red

		EKN1		051		8		A		gray								AR				red

		EKN1		052		8		A		gray								AR				red

		EKN1		053		5		A		red		2.94		-0.02		0.47		CP		0.0294		red				G, C		1		1		0		2

		EKN1		054		8		A		gray								AR				gray

		EKN1		055		5		A		green		-0.24		-0.83		1.26		CP		-0.0024		green

		EKN1		056		8		A		gray								CP				red

		EKN1		057		8		R		green								AO				green

		EKN1		058		8		R		gray								AR				gray

		NKN1		060		5		R		red		5.46				0.97		CP		0.0546		red				G		1		0		0		1

		NKN1		061		1		A		green		0.90		2.59		1.32		AO		0.0090		green

		NKN1		062		6		A		red		2.04		-0.06		0.44		CP		0.0204		red				G, C		1		1		0		2

		NKN1		063		8		A		red								CP				red

		NKN1		064		6		R		red		2.04		0.29				CP		0.0204		red				G		1		0		0		1

		SKN1		065		8		A		gray								CP				gray

		NKN1		066		4		A		red		0.69		0.50		0.64		AR		0.0069		red				O		0		0		1		1

		EKN1		067		6		R		red		1.98		-0.08				CP		0.0198		red				G		1		0		0		1

		EKN1		068		8		A		gray								CP				gray

		EKN1		069		8		A		gray								CP				red

		EKN1		070		8		A		gray								CP				red

		EKN1		071		8		A		gray								AR				red

		EKN1		072		4		R		red		6.47		1.04		0.52		AR		0.0647		red				G, O		1		0		1		2

		EKN1		073		4		R		red		4.38		1.71		0.60		AR		0.0438		red				G, O		1		0		1		2

		EKN1		074		8		A		gray								AO				red

		EKN1		075		4		A		red		3.28		0.58		0.82		PA		0.0328		red				G, O		1		0		1		2

		EKN1		076		8		R		red								CP				red

		EKN1		077		1		R		green		5.33		-0.35		0.88		AO		0.0533		green

		EKN1		078		8		A		gray								AO				gray

		NKN1		079		5		A		red		0.74		0.60		1.27		CP		0.0074		red				O		0		0		1		1

		NKN1		080		5		A		green		-0.95		0.08		0.92		CP		-0.0095		green

		NKN1		081		6		A		red		0.97		0.67		0.47		CP		0.0097		red				C, O		0		1		1		2

		NKN1		082		5		A		gray		1.89		-0.68		0.86		CP		0.0189		red

		NKN1		083		5		A		gray		0.60		0.00		0.88		CP		0.0060		red

		NKN1		084		6		A		red		2.14				0.76		CP		0.0214		red				G		1		0		0		1

		NKN1		085		5		A		red		4.75		0.46		0.96		CP		0.0475		red				G, O		1		0		1		2

		NKN1		086		8		A		gray								CP				red

		NKN1		087		5		A		red		2.03						CP		0.0203		red				G		1		0		0		1

		NKN1		088		3		R		red		4.08		-0.98		0.65		CP		0.0408		red				G		1		0		0		1

		EKN1		089		8		R		gray		0.76		-0.77		1.14		CP		0.0076		red

		EKN1		090		5		R		red		0.42		0.34		1.13		CP		0.0042		red				O		0		0		1		1

		EKN1		091		5		A		red		0.72		0.35		1.18		CP		0.0072		red				O		0		0		1		1

		EKN1		092		8		R		gray								CO				gray

		EKN1		093		8		A		gray								AR				gray

		EKN1		094		8		A		red								CP				red

		EKN1		095		8		A		red								AR				red

		EKN1		096		5		A		gray		0.60		0.21		0.87		CP		0.0060		red

		EKN1		097		5		A		red		1.33		-0.02		0.32		CP		0.0133		red				C		0		1		0		1

		EKN1		098		5		R		red		3.59		1.00		0.41		CP		0.0359		red				G, C, O		1		1		1		3

		EKN1		099		5		R		gray		0.91		-0.40		1.37		CP		0.0091		red

																												Culvert Gradient		Stream Constriction		Outfall Height		Multiple Factors

																												26		12		24		16

																												62		29		57		38
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		WSHEDCODE		CROSSID		ID		X		Y		STRUCTCAT		STRUCTCLS		Category		SUBBASIN		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		LEGQSEC		LEGSEC		LEGTOWN		LEGNS		LEGRANGE		LEGEW		LEGMER		FIELDNOTES

		NKN1		001		1		-151.13712		60.476980		5		red		1		Kenai River		Slikok Creek		College Loop Road				DOT		State		SW		36		5		N		10		W		S.M.		Outlets are perched and have eroded a large pool ; channel turns 90 degrees, and follows left side of valley.  Bank stabilization measures at outlet pool have been badly trampled. Evidence of fish cleaning (halibut carcasses) in outlet pool.

		NKN1		002		2		-150.88326		60.470540		6		red		1		Kenai River		Bear Creek		Funny River Road				DOT		State		SW		12		4		N		10		W		S.M.		Outlet is perched about 10 inches; FWS plans to raise the level of oullet pool b

		NKN1		003		3		-151.11990		60.434010		4		gray		2		Kenai River		Slikok Creek		Arc Loop Road				DOT		State		SW		13		4		N		11		W		S.M.		Short pipe; erosion at inlet and fill slope erosion runoff from road causing gullying.  DOT plans to replace culvert in 2002.

		NKN1		004		4		-151.12163		60.437190		4		red		1		Kenai River		Slikok Creek		Sterling Highway				DOT		State		SW		13		4		N		11		W		S.M.

		NKN1		005		5		-151.21492		60.351390		4		red		1		Kasilof River		Coal Creek		Sterling Highway				DOT		State		SE		17		3		N		10		W		S.M.

		NKN1		006		6		-151.13797		60.473840		1		gray		2		Kenai River		Slikok Creek		Kalifornski Beach Road				DOT		State		NW		18		3		N		10		W		S.M.		root wad revetment erosion control at inlet and outlet - full head walls.  No deep habitat upstream except under culvert (>2 feet deep most N 1 foot)  some deeper areas downstream.

		NKN1		007		7		-151.11798		60.563840		4		gray		2		Kenai River		Beaver Creek		Kenai Spur Highway				DOT		State		SW		36		6		N		11		W		S.M.

		NKN1		008		8		-151.08194		60.538030		4		gray		2		Kenai River		Unnamed		Kenai Spur Highway				DOT		State		SW		8		5		N		10		W		S.M.		This culvert was abandoned when the Kenai SH was improved and should be removed and old roadbed rehabbed in a channel.  The culvert was full of slack water at the inlet, the outlet is about 15 ft from the inlet of site 9.

		NKN1		009		9		-151.08344		60.537980		6		green		3		Kenai River		unnamed		Kenai Spur Hwy.				DOT		State		SW		8		5		N		10		W		S.M.		Lower culvert uner Kenai Spur Hwy.  Portion of data on site 8 data sheets.

		NKN1		010		10		-151.26390		60.558090		3		red		1		Kenai River		unnamed		Kenai Spur Hwy				DOT		State		NE		6		5		N		11		W		S.M.		Pipe has dropped N 10 feet from outlet.  Major headwall erosion DOT replacing culvert.  No tailcrest data as culvert was replaced before we returned to resurvey.  Active construction site - silt barrier functional.

		NKN1		011		11		-151.27110		60.560230		6		red		1		Kenai River		unnamed		Kenai Spur Road				DOT		State		SE		31		6		N		11		W		S.M.		Inlet headwall damaged - seperated from main pipe.  To be repaired in 2 weeks.  They plan to raise outlet pool to eliminate perch also.  Wetland above inlet in narrow valley.  Upstream - wetland. Entire culvert replaced before tailcrest was redone.

		NKN1		012		12		-151.09644		60.775640		6		gray		2		Cook Inlet		Bishop Creek		North Kenai Hwy				DOT		State		NE		19		8		N		10		W		S.M.		In good shape.  Lots of material in culvert.

		NKN1		013		13		-151.14452		60.567860		8		gray		2		Kenai River		unnamed		Kenai Spur Hwy				DOT		State		SW		6		6		N		10		W		S.M.		Beaver ponded up/down channel.  Makes 90 degree turn into inlet.  Beaver lodge just above inlet.  Blownout beaver dam below outlet pool - no apparent recent activity.

		NKN1		014		14		-151.26906		60.302630		8		gray		2		Kasilof River		Crooked Creek		Sterling Hwy				DOT		State		SW		31		3		N		11		W		S.M.		Severe embankment erosion at outlet.  Large outlet pool > 8 feet deep.  Perched outlet invert 6-8".  Unstable upstream embankment slope.

		NKN1		015		15		-151.26262		60.355750		4		red		1		Cook Inlet		Coal Creek		Kalifornski Beach Rd.				DOT		State		NW		18		3		N		11		W		S.M.		Short headwall with erosion behind.  Perched at outlet - 1 foot.  Large outlet scour hole > 8 feet deep.

		NKN1		016		16		-151.42743		60.191170		4		red		1		Cook Inlet		Falls Creek		Sterling Hwy.				DOT		State		NE		7		1		N		12		W		S.M.		Likely has barrier near mouth.  CG?SC above influence of inlet.  Headwall separating upstream and dowstream from culvert and leaning.

		NKN1		017		17		-151.44377		60.172290		5		red		1		Cook Inlet		Corea		Sterling Hwy				DOT		State		SE		13		1		N		13		W		S.M.		Culvert in good shape - appears to pass fish.  First 1/3 of culvert high grad, second 2/3rd pooled.

		NKN1		018		18		-151.73537		59.937530		4		gray		2		Cook Inlet		Happy Creek		Sterling Hwy				DOT		State		NW		8		3		S		14		W		S.M.		Upstream thalweg aims to left side at headwll.  Very steep embankment on upstream side but well vegetated with alder.  Falls near mouth create migratory barrier near mouth to anadromous fish - no salmon.

		NKN1		019		19		-151.78839		59.852050		8		gray		2		Cook Inlet		Stariski Creek		Sterling Hwy				DOT		State		NW		12		4		S		15		W		S.M.		Eroding embankment gully above outlet.  At inlet river and  pipe eroding deeply on each side - should be a bridge here!  Right culvert only functions at high water. Inlet erosion codes - FIBO

		NKN1		020		20		-151.63435		59.801060		8		gray		2		Anchor Point		North Fork Anchor River		Nikolaeusk Rd.				DOT		State		SW		29		4		S		14		W		S.M.		CP damage at inlet.  Overly steep embankment.  Fill eroding above pipes at outlet.  Jeep trail along outchannel and crosses 300 feet below culvert.  Boulders in culverts for good resting places for fish.

		NKN1		021		21		-151.62451		59.766990		8		gray		2		Anchor River		unnamed		North Fork Road				DOT		State		SW		2		5		S		14		W		S.M.		Left pipe (smaller one) perched 150 mm.  Right pipe perched 20 mm.  Resurvey on 7/24/01.

		NKN1		022		22		-151.67807		59.712870		6		red		1		Anchor River		unnamed		North Fork Anchor Road				DOT		State		SW		28		5		S		14		W		S.M.		neet to return to do discharge.  Multiple channels meeting at inlet (must do seperatly and add?). Steep embankment but well vegetated on outlet.  Some erosion and damage at inlet but still functional.

		NKN1		023		23		-151.82896		59.774350		8		gray		2		Anchor River		North Fork Anchor River		Sterling Hwy				DOT		State		NE		4		5		S		15		W		S.M.		Large (2.5 ft above water level) 30' wide by 50' long mid-channel bar 6ft above culverts.  4 culverts in headwall. Some reosion on ends at outlet.  Raw embankment on outlet with a few willows.  Should be a bridge on this river.

		NKN1		024		24		-151.78055		59.757250		4		red		1		Anchor River		unnamed		Serling Hwy.				DOT		State		SE		11		5		S		15		W		S.M.		Very steep embankments gullying undermining road gfc above inlet.

		NKN1		025		25		-151.70049		59.714470		5		red		1		Anchor River		unnamed		Sterling Hwy.				DOT		State		NW		29		5		S		14		W		S.M.		Outlet perched 6 inches.  Beaver meadow - stream.

		SKN1		026		26		-151.66776		59.669760		4		red		1		Anchor River		Diamond Creek		Sterling Hwy				DOT		State		SE		9		6		S		14		W		S.M.		Evidence of past erosion around right side of inlet headwall.  Six inch perch at outlet, flexed down.

		SKN1		027		27		-151.46747		59.664470		8		gray		2		Kachemak Bay		Palmer Creek or Coal Creek		East End Road				DOT		State		NE		15		6		S		13		W		S.M.		20 inch perch at outlet on right (main) culvert. Both too short and misaligned.  Active channel widening upstream of culvert.  Right inlet smashed and  perched from  debris.  Rt. aligned with inchannel, offset 25 feet to outchannel. L is offset 8 ft.

		SKN1		028		28		-151.34305		59.709170		1		gray		2		Kachemak Bay		Fritz Creek		East End Road				DOT		State		SW		28		5		S		12		W		S.M.		Water pooled in culvert except for uppermost section 3-4 m.  Very steep embankment.

		SKN1		029		29		-151.25420		59.745250		5		red		1		Kachemak Bay		McNeil Creek		East End Road				DOT		State		NW		13		5		S		12		W		S.M.		2 foot perch at outlet from apron.  Thaw heat pipe broken.  Heavy willow growth.  High grad. Plunge pools < 1 ft. deep - maybe too steep for fish.

		SKN1		030		30		-151.30783		59.738880		5		gray		2		Anchor River		Beaver Creek		Hutler Road/Beaver Creek Road				DOT		State		SW		15		5		S		12		W		S.M.		Damage at inlet and outlet 5%

		SKN1		031		31		-151.60452		59.819060		8		gray		2		Anchor River		unnamed		Nikolaevsk				DOT		State		NE		24		4		S		14		W		S.M.		2 culverts, large one sits higher, has one foot perch with large boulder at outlet; small culvert is countersunk.

		SKN1		032		32		-151.66293		59.801600		6		red		1		North Fork Anchor River		unnamed		North Fork Road				DOT		State		NE		27		4		S		14		W		S.M.		Ten inch perch at outlet.  Very small creek width = or < 3 feet no pool developed.  Channel flows thought hummocky wetland, diffficult to locate channel.  Channel steps off sphagnum and goes through substrate.

		SKN1		033		33		-151.52312		60.011260		5		red		1		Deep Creek		Silver Salmon		Oilwell Road				DOT		State		NW		16		2		S		13		W		S.M.		Pipe damage at inlet.  Erosion on both sides squashed gabions falling apart.

		SKN1		034		34		-151.38377		60.234100		5		red		1		Cook Inlet		unnamed		Sterling Hwy				DOT		State		SW		5		1		S		13		W		S.M.		Marsh upstream with poorly defined channel.  Damaged 4 foot section detached at left overflow.

		NKN1		035		35		-151.20167		60.517220		6		green		3		Kenai River		unnamed		SBS Road				DOT		State		SE		16		5		N		11		W		S.M.		Chain-link fence across inlet causing an inlet control due to vegetation build-up.  No defined tailcrest at outlet - very marshy.  Upstream level profile, and stream width measurements data missing due to mashy conditions.

		NKN1		036		36		-151.20370		60.518180		6		green		3		Kenai River		unnamed		Sterling Hwy.				DOT		State		SE		16		5		N		11		W		S.M.		Apron is jacked up at inlet.  May help a lot to remove apron.  Ponded above.  Artifical channel just up stream of culvert.

		NKN1		037		37		-151.04462		60.488330		8		gray		2		Kenai River		Soldotna Creek		E. Redoubt Street				DOT		State		SW		28		5		N		10		W		S.M.		Inlet control on both culverts. Headwall at outlet is eroded between culverts.  Left culvert outlet perched slightly, very high velocity at outlet.  Boulders placed in outlet pool to reduce outlet perch but was not effective. Had broad tailcrest < 5% of f

		NKN1		038		38		-151.01984		60.498550		4		green		3		Kenai River		Soldotna Creek		Sterling Hwy.				DOT		State		NW		27		5		N		10		W		S.M.		Baffles installed in culvert.  V-notch wier at about 3 m. upstream of culvert.  Riprap riffle below outlet.

		NKN1		040		40		-150.45998		60.531300		4		red		1		Moose River		East Fork Moose River		Sterling Hwy.				DOT		State		NW		14		5		N		7		W		S.M.		Some erosion at outlet caused by road drainage structure.

		NKN1		041		41		-150.11455		60.484040		5						Kenai River		Jean Creek		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		Riffle with natural substrate throughout the culvert.  No outlet pool; riffle below outlet.  Beaver dam above culvert about 8 feet upstream.

		NKN1		042		42		-150.11443		60.484200		5		red		1		Kenai River		unnamed		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		this culvert serves as an overflow for beaver pond (on Jean Creek) above.  Woody debris damming inlet.  Flared outlet clogged with debris.

		NKN1		043		43		-150.20159		60.45959		5		red		1		Kenai River		Hidden Creek		Skilak lake Road				DOT		State		NW		8		4		N		5		W		S.M.		Structural plate crushed at outlet.

		NKN1		044		44		-149.78354		60.488460		8		gray		2		Kenai Lake		Shackleford Creek		Snug Harbor Road				DOT		State		NE		34		5		N		3		W		S.M.		Very steep stream.  Most of flow through right culvert.  Substrate in left culvert but has an inlet control drop.  According to adjacent landowner of 20 yrs. stream does not flow in winter.

		NKN1		045		45		-149.64395		60.524790		8		gray		2		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Trib of Daves Creek. Braided channels up and downstream from culverts.  Two inlet channels bend sharpley before flowing opposite directions into culverts.  Inlet jacked on left culvert.  Inlet velocities difficult to measure, 2 flows converging at pipes.

		EKN1		046		46		-149.84178		60.493710		5		red		1		Kenai River		Bean Creek		Ptarmigan Place				DOT		State		SE		29		5		N		3		W		S.M.		Two adjacent culverts - 148.5 feet between culverts.  Riprap upstream.  No outlet pool thus no tailcrest data.

		EKN1		047		47		-149.84262		60.493620		3		green		3		Kenai River		Bean Creek		Bean Creek				DOT		State		SE		29		5		N		3		W		S.M.		Culvert less than one year old.  148 feet US of site 46.  Estimated height of culvert based on average height of pipe at site 46.

		EKN1		048		48		-149.64211		60.524700		5		red		1		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		about three years old.  In channel is channelized abou 20 feet upstream and degrading channel - produced lots of salmon spawning habitat downstream.  No tailcrest distance.

		EKN1		049		49		-149.64110		60.524770		6		green		3		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Very small channel drainingseepage.  Large pool above culvert.

		EKN1		050		50		-149.43753		60.505460		8		gray		2		Kenai River		Moose Creek		Seward Hwy.				DOT		State		SW		22		5		N		1		W		S.M.		Two 5.5 ft squash pipes perched about 1 foot at outlet and jacked up at inlet.  Aggradation above inlet control.

		EKN1		051		51		-149.42070		60.502200		8		gray		2		Kenai River		Moose Creek		Seward Hwy.				DOT		State		NE		27		5		N		1		W		S.M.		Outlet pool ponded by Trail Lake.  We removed beaver debris blocking right pipe and part of left pipe.

		EKN1		052		52		-149.35806		60.311010		8		gray		2		Kenai River		unnamed		Seward Hwy.				DOT		State																Channel 80 ft. above to 50 ft. below culvert.  Flat bottom riffle from construction activities.  New culverts with 2 overflow culverts above.  Riffle below right culvert, shallow pool below left.

		EKN1		053		53		-149.35013		60.090190		5		red		1		Resurrection  Bay		Spring Creek		Nash Road				DOT		State

		EKN1		054		54		-149.36989		60.204910		8		gray		2		Resurrection  Bay		Grouse Creek		Seward Hwy.				DOT		State																Recent construction activities have altered flow patterns and levels.  Difficult to determine OHW indicators.  No invert measurements at inlet due to substrate.  No tailcrest  - large pool at outlet.

		EKN1		055		55		-149.36267		60.242560		5		green		3		Resurrection Bay		Grouse Creek		Seward Hwy.				DOT		State																Constructed this summer.  Channel makes about a 90 degree bend going in and out of culverts.

		EKN1		056		56		-149.40208		60.166480		8		gray		2		Resurrection Bay		unnamed		Seward Hwy		5		DOT		State																Channel makes a 90 degree angle at outlet pool.  Culverts not depressed, resting on channel bottom.

		EKN1		057		57		-149.53314		60.610700		8		gray		2		Kenai River		Slate Creek		Seward Hwy.		43		DOT		State																No outlet pool - only riffle at outlet

		EKN1		058		58		-149.49545		60.643840		8		gray		2		Six Mile Creek		Colorado Creek		Seward Hwy.		46		DOT		State																Agradation in left culvert has diverted flow to far right bank causing inlet erosion.  No water in left culvert.

		NKN1		060		60		-150.31564		60.442440		5		red		1		Kenai River		Lower Ohmer Creek		Upper Skilak Lake Campground				DOT		State		NE		16		4		N		6		W		S.M.		Shallow water in outlet and through culvert.  Outlet perch (8 inches)) occasional very high flows in spring (B. Glick pers observ.). Check weather instrument 3 is needed.

		NKN1		061		61		-150.31798		60.440250		1		green		3		Kenai River		Lower Ohmer Creek		Upper Skilak Campground Rd.				DOT		State		NE		16		4		N		6		W		S.M.

		NKN1		062		62		-150.30798		60.456190		6		red		1		Kenai River				Upper Skilak Campground Rd.				DOT		State		NW		10		4		N		6		W		S.M.

		NKN1		063		63		-150.67616		60.725440		8		gray		2		Swanson River		Sucker Creek		Swan Lake Road				DOT		State																Right pipe is abandoned.  Creek known to be used by andromonous fish for spawning but none were observed.  Inlet pipe near outlet to lake.

		NKN1		064		64		-150.73932		60.732050		6		gray		2		Swanson River		unnamed		Swan Lake				DOT		State																Current culvert is adjacent to old squashed non-functional one.  Newer one is bowed in middle but still functional.  Wetland above crossing, channel below feeding Swanson River.

		SKN1		065		65		-151.27340		60.296950		8		gray		2		Kasilof River		Crooked Creek		Fish Hatchery				DOT		State		NE		1		2		N		12		W		S.M.		Fill slope erosion on both sides.

		NKN1		066		66		-149.60808		60.525570		4		red		1		Kenai River		Daves Creek		Sterling Hwy.				DOT		State

		EKN1		067		67		-149.46826		60.514170		6		gray		2		Resurrection Bay		Moose Creek		Seward Hwy.				DOT		State

		EKN1		068		68		-149.41231		60.144310		8		gray		2		Resurrection Bay		unnamed		Salmon Creek Road				DOT		State																Tributary of Salmon Creek. Marshy on both sides of creek.  Lots of course grvel accum. Above Salmon Creek Rd. culvert.  Left culvert highly aggraded - very little flow in it.  Many pink Samon observed in spawning area above Salmon Creek Rd.

		EKN1		069		69		-149.36758		60.123090		8		gray		2		Resurrection Bay		unnamed		Nash Road				DOT		State																Creek next to Afognak Logging.  Adult Coho spawning up and downstream.  Observed small fish in vicinity of traps downstream.  None caught.  Moved traps to different location but still none caught.

		EKN1		070		70		-149.36758		60.183331		8		gray		2		Resurrection Bay		Bear Creek		Bear Lake				DOT		State																There is a weir upstream at about 35 feet.

		EKN1		071		71		-149.53886		60.600020		8		gray		2		Kenai River		Summit Creek		Seward Hwy		42.5		DOT		State																Channel one makes a 90 degree turn at inlet.  Nice adult Dolly Varden observed.

		EKN1		072		72		-149.58160		60.558620		4		red		1		Kenai River		John's Creek		Seward Hwy.		39		DOT		State		NW		2		5		N		2		W		S.M.		Very steep channel, perch at outlet.  Bedrock falls above cascading boulder caused pools below.

		EKN1		073		73		-149.47667		60.670840		4		red		1		Sixmile Creek		Fresno Creek		Seward Hwy				DOT		State		NE		25		7		N		1		W		S.M.		High perch at outlet

		EKN1		074		74		-149.54541		60.595260		8		gray		2		Kenai River		Quartz Creek		Seward Hwy.		42		DOT		State		NE		24		5		N		2		W		S.M.		right culvert has no flow due to aggradation.  Channel has diverted all flow to left culvert.  Island has formed above inlet.Cobble deposited covering endls of mitered cluvert.

		EKN1		075		75		-149.61951		60.919300		4		red		1		Turnagain Arm		Bear Creek		Hope Hwy FH14		16		DOT		State		NW		10		8		N		1		E		S.M.		Goes subsurface in winter.  Landowner has right to divert water - diverting 1/2 channel (10%).  DOT put in rip-rap below to prevent outlet pool scouring and out channel degradation. Need to depress pipe to promote aggradation in culvert.

		EKN1		076		76		-149.43570		60.801970		8		gray		2		Sixmile Creek		Beaver Dam Creek		Hope Hwy FH14		1.5		DOT		State		NW		3		8		N		1		W		S.M.		Terraced beacer ponds bleow site.  Small woody debris accumulations has produced broad braided outchannel.  No defined outchennel.

		EKN1		077		77		-149.42970		60.817950		1		green		3		Sixmile Creek		Alder Creek		Hope Hwy FH 14				DOT		State		NE		3		8		N		1		W		S.M.		Riffle through culvert - no outlet pool

		EKN1		078		78		-149.35733		60.740670		1		gray		2		Sixmile Creek		Silvertip Creek		Seward Hwy.				DOT		State		NE		36		6		N		1		E		S.M.		Downstream outlet - flow directed outward and eroding bank - needs repair.

		NKN1		079		79		-151.20906		60.535870		5		red		1		Kenai River		unnamed		Bridge Access Rd				DOT		State		SE		9		5		N		11		W		S.M.		200 M. north of viewing platform.  Inlet pipe seperated at flare, eroding around pipe.  Flares have rusted and falling apart at outlet, Inlet OK.  Retorfit outlet ext. & apron inlet apron rusted through and separted CMP.  Observed dead coho fry 100' US.

		NKN1		080		80		-151.20959		60.544850		5		gray		2		Kenai River		Beaver Loop Creek		Bridge Access				DOT		State		NE		9		5		N		11		W		S.M.		Heavy siltation aquatic veg. Growth.  Flow very slow.  Many salmon smolt below.  Channel was pooled about 95 feet above culveert before natural channel resumed.

		NKN1		081		81		-150.86696		60.704630		6		red		1		Swanson River		Mink Creek		off of Swanson River Road				USFWS		Federal		SE		9		7		N		9		W		S.M.		Damaged inlet pipe but still functional.  Outlet pipe invert about two inches above substrate.

		NKN1		082		82		-150.85968		60.706340		5		gray		2		Swanson River		Mink Creek		off of Swanson River Road				USFWS		Federal																Both banks D/S(but particularly LB) are undercut.

		NKN1		083		83		-150.82326		60.704670		5		gray		2		Swanson River		Breeze Lake Creek		off of Swanson River Road				USFWS		Federal		NE		15		7		N		9		W		S.M.		new culvert, no outlet pool.  No rustline, hard to find OHW work at outlet.  Pipe is set hight at both ends.  Substrate 9 inches below inlet invert.

		NKN1		084		84		-150.83717		60.703720		6		red		1		Swanson River		Breeze Lake Creek		off Swanson River Road				USFWS		Federal		NW		15		7		N		9		W		S.M.		Road grader pushing material into stream.  Pipe inlet jacked up.

		NKN1		085		85		-150.85414		60.507890		5		red		1		Kenai River		unnamed		Stephens Rd.				DOT		State		NW		24		5		N		9		W		S.M.		About a two inch perch at outlet.  Inlet peeled open about 2 feet on top 1/2 of pipe.  Eight inch overflow pipe about 4 feet higher than main pipe.

		NKN1		086		86		-150.85739		60.513670		8		gray		2		Kenai River		unnamed		Scout Lake Rd.				DOT		State		NE		14		5		N		9		W		S.M.		Culvert is bowed and has large grassy build up on upstream side.

		NKN1		087		87		-150.79225		60.518710		5		red		1		Kenai River		unnamed		Scout Lake Loop Rd.				DOT		State		SE		14		5		N		9		W		S.M.		Marsh below and above Inlet control (inlet pool tailcrest just above inlet opening).

		NKN1		088		88		-149.37349		60.749950		3		gray		2		Sixmile Creek		unnamed		Seward Hwy.				DOT		State																Very high gradient about 25% upstream.  Flared inlet high encroach ratio.

		EKN1		089		89		-149.36197		60.743870		5		green		3		Sixmile Creek		unnamed		Seward Hwy.				DOT		State																Riprap used to narrow and direct outchannel.  A second pool below outlet pool made with rebar and wood.  Outlet pool backwater extends about 3/8 of way up culvert.

		EKN1		090		90		-149.36374		60.745470		5		red		1		Sixmile Creek		unnamed		Seward Hwy		60.5		DOT		State																Outlet side is beaver meadow with defined "E" channel.

		EKN1		091		91		-149.27774		60.728340		5		red		1		Sixmile Creek		Ditch Creek		Seward Hwy.				DOT		State																Creek is almost just a ditch along road.  Riprap in outlet pool.  Creek follows ditch.

		EKN1		092		92		-149.26765		60.732480		1		gray		2		Canyon Creek		Pete's Creek		Seward Hwy				DOT		State		NW		3		7		N		1		W		S.M.		baffles throughout culvert.  Direct current/substrate in zig zag pattern.  Rip rap in outlet channel below tailcrest.

		EKN1		093		93		-149.25774		60.742070		8		gray		2		Sixmile Creek		Spokane Creek		Seward Hwy.				DOT		State		NE		34		7		N		1		W		S.M.		Right outlet filled with gravel about halfway up width.  Concrete headwall & steel brush guards at inlet.  Baffles in left culv. that form 2 large pools - hinder barrel vel. Measurement.

		EKN1		094		94		-149.24898		60.751460		8		gray		2		Sixmile Creek		Bertha Creek		Seward Hwy.		66		DOT		State		SE		27		7		N		1		W		S.M.		Riprap in banks 50 - 60 feet upstream.  Debris rack in need of repair.

		EKN1		095		95		-149.21901		60.779420		8		gray		2		Sixmile Creek		Lyon Creek		Seward Hwy.				DOT		State		SE		14		8		N		1		W		S.M.		large accumulation of woody debris on debris rack at inlet, particuarly on left culvert has caused much aggredation.  Area around crossing is rip-rapped heavily.

		EKN1		096		96		-149.33328		60.731490		5		red		1		Granite Creek		unnamed		Seward Hwy.		62		DOT		State																Observed adult coho 130 feet downstream.  Scoured outlet pool.  Material from inlet fill slope scoured during high flow event and deposited in large bar midchannel below outlet pool.

		EKN1		097		97		-149.20749		60.790280		5		red		1		Granite Creek		unnamed		Seward Hwy				DOT		State																Headwall separated 1-2 feet from outlet.

		EKN1		098		98		-149.13025		60.824190		5		red		1		Quartz Creek		unnamed		Seward Hwy.				DOT		State

		EKN1		099		99		-149.58630		60.551630		5		gray		2		Quartz Creek		Jerome Lake		Jerome lake FS Rd.				USFS		Federal		NW		2		5		N		2		W		S.M.		Meadow stream with many large bolders in channel.  Culvert heavily rip-rapped.
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		WSHEDCODE		CROSSID		SUBBASIN		QUADNAME		ITMCODE		STRMNO		STRMNOSTAT		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		HILLSLOPEPOS		LAT_DEG		LON_DEG		FIELDNOTES		CULVSEQ		CULVVISIT		STRUCTCAT		STRUCTCLS		ENCRRATIO		CULVGRAD		PHTFLOWIND		PHTFLOWDEP		CRSTRTYP		INLSUBTYP		OUTLSUBTYP		OUTSUBDEP		OUTHEIGHT		CORRWIDTH		CORRDEPTH		ENCHRINWIDTH		ENCHROHWWIDTH100		ENCHROHWWIDTH50

		ANC1		001		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Rabbit Creek/Old Seward Hwy				MOA		Municipality		VB		61.08387		149.82417		Gabion baskets from 20 feet to 100 feet below outlet. (straight line distance)  Observed many adult coho above and below culverts		A		1						0.2758620679								AR		CG		LC						6		2		8.8000001907		39.5		24.2999992371

		ANC1		002		Rabbit creek		Anchorage		A-8		247-60-10318				Little Rabbit  Creek		Old Seward Hwy.				DOT		State		VB		61.07788		149.81149		Inlet blocked by concrete riprap.  Outlet partially blocked by gravel.  Adult coho observed DS of outlet and in cluvert but not above.  Inchannel split by island for first 50'.  2 flat baffles at 54.5' from inlet and .5 23 ft in. forming 2.5' & 1'  falls.		A		1		5		red		0.2878048718		0.0317880996						CP		NO		NO						2.75		0.5		5.9000000954		14.6999998093		26.2999992371

		ANC1		003		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Porcupine Trail						Private		VB		61.08749		149.82024		Center culvert has grvel and small boulders at inlet.  Left culvert is concrete.  Adult coho above and below culvert observed.  Special Site Cond. - entire concrete facing is degraded.   Observed resident fish in outlet pool.  (DV)		A		1		8		gray										OT		NO		NO		0		4.3499999046						4		17.7999992371		16.6000003815

		ANC1		004		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Mally Road				MOA		Municipality		VB		61.12368		149.77606		Outlet flare crooked/not level - high on right side.  Only 2 traps set downstream.  Observed DV downstream.		A		1		5		red		0.7445255518		0.0401388258		0.890007019		0.5800018311		CP		LC		NO		0		3.3800001144		3		0.5		5.0999999046		7.1999998093		6.5

		ANC1		005		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Malley Rd, (Jr. Academy)				MOA		Municipality		VB		61.12406		149.77769		Driveway of Jr. Academy.  DV oberved upstream.  Culvert ring seperated LWR third.		A		1		6		red		0.4293193519		0.0244582351		2.1200027466		1.5200042725		CP		NO		NO		0		4.2100000381		3		0.5		4.0999999046		9.5		9.6000003815

		ANC1		006		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (S. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.13817		149.81862		DV observed upstream.		A		1		6		red		0.5660377145		0.0230620615		0.9400024414		0.4199981689		CP		NO		NO		0		3		2.5		0.5		3		5.3000001907		5.3000001907

		ANC1		007		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (N. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.15065		149.80199		ATV trail running across upstream.		A		1		6		red		0.6019417644		0.0098876953		0.5399932861		0.2099990845		CP		SC		NO				3		3		0.5		3.0999999046		4.6999998093		5.5999999046

		ANC1		008		Chester Creek		Anchorage		A-8		247-50-10050				Chester Creek (S. Fork)		Muldoon Rd.				MOA		Municipality		VB		61.21008		149.73154		Surveyed in June with total stn.  Outlets nearly submerged.  OT - RT outlet almost  completely blocked but has substantial flow.		A		1		8		gray										CP		LC		CG						3		0.6000000238		7.0999999046		8.6000003815		11.5

		ANC1		009		Cook Inlet		Anchorage		A-8		247-50-10050				Chester Creek		Mallard Drive				MOA		Municipality		VB		61.19315		149.82736		Deep channel above crossing.  Downstream 2-3 foot higher grade.  Riffle below boulder concrete rip-rap at culvert.  High graident in culvert.		A		1		4		red		0.4290909171		0.0220500417		-0.25		-1.2099990845		PA		NO		NO		0		4.3099999428		3		0.5		5.9000000954		10.1999998093		17.2999992371

		ANC1		011		Spring Creek		Anchorage								Fire Creek		Glenn Hwy				DOT		State		VB		61.34453		149.55812		Can't see light through culvert.  Water level at or slightly  above rustline. Velocities taken three days later than elevations.		A		1		6		red		0.4591836631				-0.5199966431		-1.0399932861		CP		NO		NO		0		4		3		0.5		4.5		13.8000001907		5.8000001907





Figures

		Bin		Frequency		Proportion																Bins										Category		Red		Gray		Green		STRUCTCAT		gray		green		red		Grand Total										Red		Gray		Green				Structure Category						Red - Assumed not adequate for fish passage		Green - Assumed adequate for fish passage		Gray -Insufficient data								Structure Category		Red		Gray		Green				Red		Gray		Green		overall						STRUCTCAT		gray		green		red		Grand Total

		Red		39		0.41																1		4								1		0		0.67		0.33		1		1		2		0		3										0		33		67				1				number		76		9		12		97						1		0		1		2		3		0		33		67		red		gray		green		1		1		2		0		3

		Gray		47		0.49																2		0								3		0.33		0.33		0.33		3		0		1		1		2										50		0		50				3				percent		78.4		9.3		12.4								2		0		0		0		0		50		0		50		49		39		9		3		0		1		1		2

		Green		10		0.10																3		2								4		0.06		0.25		0.69		4		0		0		17		17										100		0		0				4																		3		1		0		1		2		65		35		0		50.5		40.2		9.3		4		6		0		11		17

		More		0																		4		16								5		0.74		0.19		0.07		5		1		2		24		27										89		4		7				5																		4		11		6		0		17		67		26		7								5		7		2		18		27

																						5		28								6		0.50		0.21		0.29		6		0		2		12		14										86		0		14				6																		5		18		8		1		27		86		0		14								6		0		2		12		14

																						6		14								8		0.00		1.00		0.00		8		10		2		22		34										65		29		6				8																		6		12		0		2		14		21		74		6								8		25		2		7		34

																						7		0																Grand Total		12		9		76		97																																				8		0		0		0		0														Grand Total		39		9		49		97

																						8		35																Overall		12.4		9.3		78.4																																								0		33		1		34

																								100																																																														42		48		7		97

																																										above based on level 1 and level 2 results
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Site info

		Site		Juvenile		Adult		Resident		J-V		J-EB		J-Leap		Depth		J-Sum		Velocity		Exhausted at Burst Speed		Excessive Leap		Insufficient Depth		A-sum		R-V		R-EB		R-Leap		R-Depth		R-Sum

		3		V		none		EB		1		0		0		0		1												0		1		0		0		1

		7		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		8		V		none		V		1		0		0		0		1												1		0		0		0		1

		12		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		14A		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		14B		V		EB		V

		18		V		EB		V		1				0		0		1		0		1		0		0		0		1		0		0		0		1

		19A7		EB		EB		EB		0		1		0		0		1												0		1		0		0		1

		19B7		EB		none		EB

		20A7		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		20B7		V		EB		V												0		1		0		0		1

		21A		Leap; V		Depth		Leap, Depth, EB												0		0		0		1		1

		21B		V		Depth		Depth, EB		1		0		0		0		1												0		1		0		1		2

		28		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		30		V		none		V		1		0		0		0		1												1		0		0		0		1

		37A		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		37B		V		EB		V

		48		V		none		EB		1		0		0		0		1												0		1		0		0		1

		50A		Leap; V		EB		Leap; V		1		0		1		0		2		0		1		0		0		1		1		0		1		0		2

		50B		Leap; V		EB		Leap; V

		51A		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		51B		EB		none		EB

		52A		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		52B		V		none		V

		56A		V		none		V		1		0		0		0		1												1		0		0		0		1

		56B		V		none		V

		69A		V		none		V		1		0		0		0		1												1		0		0		0		1

		69B		V		none		V

		71A		V		none		V		1		0		0		0		1												1		0		0		0		1

		71B		V		none		V

		74A		V		none		V		1		0		0		0		1												1		0		0		0		1

		82		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		86		EB		depth		EB		0		1		0		0		1		0		0		0		1		1		0		1		0		0		1

		89		EB		depth		EB		0		1		0		0		1		0		0		0		1		1		0		1		0		0		1

		96		V		none		EB		1		0		0		0		1												0		1		0		0		1

		99		V		none		EB		1		0		0		0		1												0		1		0		0		1

										18		7		1		0				0		8		0		3				13		12		1		1

								25		72		28		4		0				0		73		0		27				52		48		4		4

																				Total		11
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Juvenile n = 25

Adult n = 11
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Design Fish

Frequency



		Culvert Gradient

		Stream Constriction

		Outfall Height

		Multiple Factors



Frequency

61.9047619048

28.5714285714

57.1428571429

38.0952380952



		

		Count of STRUCTCLSALL		STRUCTCLSALL

		STRUCTCAT		gray		green		red		Grand Total

		1		1		2				3

		3				1		1		2

		4						17		17

		5		1		2		24		27

		6				2		12		14

		8		10		2		22		34

		Grand Total		12		9		76		97





		WSHEDCODE		CROSSID		STRUCTCAT		AR		STRUCTCLS		CULVGRAD%		PHTFLOWIND		ENCRRATIO		CRSTRTYP		CULVGRAD		STRUCTCLSALL				RED		G		C		O		number

		NKN1		001		5		A		red		2.44		-0.13		0.40		CP		0.0244		red				G, C		1		1		0		2

		NKN1		002		6		A		red				0.83		0.51		CP				red				O		0		0		1		1

		NKN1		003		4		A		gray		-0.23		-0.83		0.74		PA		-0.0023		red

		NKN1		004		4		A		red		0.46		2.02		0.59		AR		0.0046		red				O		0		0		1		1

		NKN1		005		4		A		red		1.60		3.18		0.53		AR		0.0160		red				O		0		0		1		1

		NKN1		006		1		A		gray		1.95		-1.64		0.64		CO		0.0195		gray

		NKN1		007		4		A		gray		1.36		-0.36		0.58		AR		0.0136		red

		NKN1		008		4		A		gray		-0.63				0.57		PA		-0.0063		red

		NKN1		009		6		A		red		4.26		-0.38				CP		0.0426		red				G		1		0		0		1

		NKN1		010		6		A		red		0.11		1.29		0.46		CP		0.0011		red				C, O		0		1		1		2

		NKN1		011		6		A		red		1.56		0.98		0.48		CP		0.0156		red				C, O		0		1		1		2

		NKN1		012		4		A		gray		0.32		-0.54		0.60		AR		0.0032		red

		NKN1		013		8		A		green								CP				green

		NKN1		014		8		A		gray								AR				red

		NKN1		015		4		A		red		1.38		1.64		0.86		AR		0.0138		red				O		0		0		1		1

		NKN1		016		4		R		red		1.04		0.53		1.33		AR		0.0104		red				O		0		0		1		1

		NKN1		017		5		R		red		2.45				1.03		CP		0.0245		red				G		1		0		0		1

		NKN1		018		4		R		gray		0.74		0.23		0.73		AR		0.0074		red

		NKN1		019		8		A		gray								AR				red

		NKN1		020		8		A		gray								CP				red

		NKN1		021		8		R		gray								CP				red

		NKN1		022		6		A		red		2.55		0.04		0.51		CP		0.0255		red				G		1		0		0		1

		NKN1		023		8		A		gray								AR				gray

		NKN1		024		4		A		red		3.80		0.41		0.60		AR		0.0380		red				G, O		1		0		1		2

		NKN1		025		5		A		red		0.02		0.82		0.08		CP		0.0002		red				C, O		0		1		1		2

		SKN1		026		4		R		red		3.40		1.14		0.75		AR		0.0340		red				G, O		1		0		1		2

		SKN1		027		8		R		red								CP				red

		SKN1		028		4		R		gray		1.95		-0.63		0.53		AO		0.0195		red

		SKN1		029		5		R		red		8.89		3.73		0.68		CP		0.0889		red				G, O		1		0		1		2

		SKN1		030		5		A		gray		0.39		0.13		0.65		CP		0.0039		red

		SKN1		031		8		R		red								CP				red

		SKN1		032		6		R		red		1.58		0.96		0.48		CP		0.0158		red				G, C, O		1		1		1		3

		SKN1		033		5		A		red		1.69		-0.12		0.42		CP		0.0169		red				C		0		1		0		1

		SKN1		034		5		R		red		2.62		-0.63		1.01		CP		0.0262		red				G		1		0		0		1

		NKN1		035		6		A		green		0.15		-0.47				CP		0.0015		green

		NKN1		036		6		A		red		8.93		-0.40				CP		0.0893		red				G		1		0		0		1

		NKN1		037		8		A		gray								CP				red

		NKN1		038		8		A		gray								AR				gray

		NKN1		040		4		A		red		0.61		0.78		0.63		AR		0.0061		red				O		0		0		1		1

		NKN1		041		5		A		gray		-0.42						CP		-0.0042		gray

		NKN1		042		5		A		red		2.90						CP		0.0290		red				G		1		0		0		1

		NKN1		043		5		A		red		-2.38		0.67		0.31		CP		-0.0238		red				G, C, O		1		1		1		3

		NKN1		044		8		R		red								CP				red

		NKN1		045		8		A		gray								CP				gray

		EKN1		046		5		A		red		17.10				0.77		CP		0.1710		red				G		1		0		0		1

		EKN1		047		3		A		green		-0.94				1.06		CP		-0.0094		green

		EKN1		048		5		A		gray		0.83		-0.98		0.93		CP		0.0083		red

		EKN1		049		6		R		green		0.35		-0.77		0.97		CP		0.0035		green

		EKN1		050		8		A		gray								PA				red

		EKN1		051		8		A		gray								AR				red

		EKN1		052		8		A		gray								AR				red

		EKN1		053		5		A		red		2.94		-0.02		0.47		CP		0.0294		red				G, C		1		1		0		2

		EKN1		054		8		A		gray								AR				gray

		EKN1		055		5		A		green		-0.24		-0.83		1.26		CP		-0.0024		green

		EKN1		056		8		A		gray								CP				red

		EKN1		057		8		R		green								AO				green

		EKN1		058		8		R		gray								AR				gray

		NKN1		060		5		R		red		5.46				0.97		CP		0.0546		red				G		1		0		0		1

		NKN1		061		1		A		green		0.90		2.59		1.32		AO		0.0090		green

		NKN1		062		6		A		red		2.04		-0.06		0.44		CP		0.0204		red				G, C		1		1		0		2

		NKN1		063		8		A		red								CP				red

		NKN1		064		6		R		red		2.04		0.29				CP		0.0204		red				G		1		0		0		1

		SKN1		065		8		A		gray								CP				gray

		NKN1		066		4		A		red		0.69		0.50		0.64		AR		0.0069		red				O		0		0		1		1

		EKN1		067		6		R		red		1.98		-0.08				CP		0.0198		red				G		1		0		0		1

		EKN1		068		8		A		gray								CP				gray

		EKN1		069		8		A		gray								CP				red

		EKN1		070		8		A		gray								CP				red

		EKN1		071		8		A		gray								AR				red

		EKN1		072		4		R		red		6.47		1.04		0.52		AR		0.0647		red				G, O		1		0		1		2

		EKN1		073		4		R		red		4.38		1.71		0.60		AR		0.0438		red				G, O		1		0		1		2

		EKN1		074		8		A		gray								AO				red

		EKN1		075		4		A		red		3.28		0.58		0.82		PA		0.0328		red				G, O		1		0		1		2

		EKN1		076		8		R		red								CP				red

		EKN1		077		1		R		green		5.33		-0.35		0.88		AO		0.0533		green

		EKN1		078		8		A		gray								AO				gray

		NKN1		079		5		A		red		0.74		0.60		1.27		CP		0.0074		red				O		0		0		1		1

		NKN1		080		5		A		green		-0.95		0.08		0.92		CP		-0.0095		green

		NKN1		081		6		A		red		0.97		0.67		0.47		CP		0.0097		red				C, O		0		1		1		2

		NKN1		082		5		A		gray		1.89		-0.68		0.86		CP		0.0189		red

		NKN1		083		5		A		gray		0.60		0.00		0.88		CP		0.0060		red

		NKN1		084		6		A		red		2.14				0.76		CP		0.0214		red				G		1		0		0		1

		NKN1		085		5		A		red		4.75		0.46		0.96		CP		0.0475		red				G, O		1		0		1		2

		NKN1		086		8		A		gray								CP				red

		NKN1		087		5		A		red		2.03						CP		0.0203		red				G		1		0		0		1

		NKN1		088		3		R		red		4.08		-0.98		0.65		CP		0.0408		red				G		1		0		0		1

		EKN1		089		8		R		gray		0.76		-0.77		1.14		CP		0.0076		red

		EKN1		090		5		R		red		0.42		0.34		1.13		CP		0.0042		red				O		0		0		1		1

		EKN1		091		5		A		red		0.72		0.35		1.18		CP		0.0072		red				O		0		0		1		1

		EKN1		092		8		R		gray								CO				gray

		EKN1		093		8		A		gray								AR				gray

		EKN1		094		8		A		red								CP				red

		EKN1		095		8		A		red								AR				red

		EKN1		096		5		A		gray		0.60		0.21		0.87		CP		0.0060		red

		EKN1		097		5		A		red		1.33		-0.02		0.32		CP		0.0133		red				C		0		1		0		1

		EKN1		098		5		R		red		3.59		1.00		0.41		CP		0.0359		red				G, C, O		1		1		1		3

		EKN1		099		5		R		gray		0.91		-0.40		1.37		CP		0.0091		red

																												Culvert Gradient		Stream Constriction		Outfall Height		Multiple Factors

																												26		12		24		16

																												62		29		57		38
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		WSHEDCODE		CROSSID		ID		X		Y		STRUCTCAT		STRUCTCLS		Category		SUBBASIN		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		LEGQSEC		LEGSEC		LEGTOWN		LEGNS		LEGRANGE		LEGEW		LEGMER		FIELDNOTES

		NKN1		001		1		-151.13712		60.476980		5		red		1		Kenai River		Slikok Creek		College Loop Road				DOT		State		SW		36		5		N		10		W		S.M.		Outlets are perched and have eroded a large pool ; channel turns 90 degrees, and follows left side of valley.  Bank stabilization measures at outlet pool have been badly trampled. Evidence of fish cleaning (halibut carcasses) in outlet pool.

		NKN1		002		2		-150.88326		60.470540		6		red		1		Kenai River		Bear Creek		Funny River Road				DOT		State		SW		12		4		N		10		W		S.M.		Outlet is perched about 10 inches; FWS plans to raise the level of oullet pool b

		NKN1		003		3		-151.11990		60.434010		4		gray		2		Kenai River		Slikok Creek		Arc Loop Road				DOT		State		SW		13		4		N		11		W		S.M.		Short pipe; erosion at inlet and fill slope erosion runoff from road causing gullying.  DOT plans to replace culvert in 2002.

		NKN1		004		4		-151.12163		60.437190		4		red		1		Kenai River		Slikok Creek		Sterling Highway				DOT		State		SW		13		4		N		11		W		S.M.

		NKN1		005		5		-151.21492		60.351390		4		red		1		Kasilof River		Coal Creek		Sterling Highway				DOT		State		SE		17		3		N		10		W		S.M.

		NKN1		006		6		-151.13797		60.473840		1		gray		2		Kenai River		Slikok Creek		Kalifornski Beach Road				DOT		State		NW		18		3		N		10		W		S.M.		root wad revetment erosion control at inlet and outlet - full head walls.  No deep habitat upstream except under culvert (>2 feet deep most N 1 foot)  some deeper areas downstream.

		NKN1		007		7		-151.11798		60.563840		4		gray		2		Kenai River		Beaver Creek		Kenai Spur Highway				DOT		State		SW		36		6		N		11		W		S.M.

		NKN1		008		8		-151.08194		60.538030		4		gray		2		Kenai River		Unnamed		Kenai Spur Highway				DOT		State		SW		8		5		N		10		W		S.M.		This culvert was abandoned when the Kenai SH was improved and should be removed and old roadbed rehabbed in a channel.  The culvert was full of slack water at the inlet, the outlet is about 15 ft from the inlet of site 9.

		NKN1		009		9		-151.08344		60.537980		6		green		3		Kenai River		unnamed		Kenai Spur Hwy.				DOT		State		SW		8		5		N		10		W		S.M.		Lower culvert uner Kenai Spur Hwy.  Portion of data on site 8 data sheets.

		NKN1		010		10		-151.26390		60.558090		3		red		1		Kenai River		unnamed		Kenai Spur Hwy				DOT		State		NE		6		5		N		11		W		S.M.		Pipe has dropped N 10 feet from outlet.  Major headwall erosion DOT replacing culvert.  No tailcrest data as culvert was replaced before we returned to resurvey.  Active construction site - silt barrier functional.

		NKN1		011		11		-151.27110		60.560230		6		red		1		Kenai River		unnamed		Kenai Spur Road				DOT		State		SE		31		6		N		11		W		S.M.		Inlet headwall damaged - seperated from main pipe.  To be repaired in 2 weeks.  They plan to raise outlet pool to eliminate perch also.  Wetland above inlet in narrow valley.  Upstream - wetland. Entire culvert replaced before tailcrest was redone.

		NKN1		012		12		-151.09644		60.775640		6		gray		2		Cook Inlet		Bishop Creek		North Kenai Hwy				DOT		State		NE		19		8		N		10		W		S.M.		In good shape.  Lots of material in culvert.

		NKN1		013		13		-151.14452		60.567860		8		gray		2		Kenai River		unnamed		Kenai Spur Hwy				DOT		State		SW		6		6		N		10		W		S.M.		Beaver ponded up/down channel.  Makes 90 degree turn into inlet.  Beaver lodge just above inlet.  Blownout beaver dam below outlet pool - no apparent recent activity.

		NKN1		014		14		-151.26906		60.302630		8		gray		2		Kasilof River		Crooked Creek		Sterling Hwy				DOT		State		SW		31		3		N		11		W		S.M.		Severe embankment erosion at outlet.  Large outlet pool > 8 feet deep.  Perched outlet invert 6-8".  Unstable upstream embankment slope.

		NKN1		015		15		-151.26262		60.355750		4		red		1		Cook Inlet		Coal Creek		Kalifornski Beach Rd.				DOT		State		NW		18		3		N		11		W		S.M.		Short headwall with erosion behind.  Perched at outlet - 1 foot.  Large outlet scour hole > 8 feet deep.

		NKN1		016		16		-151.42743		60.191170		4		red		1		Cook Inlet		Falls Creek		Sterling Hwy.				DOT		State		NE		7		1		N		12		W		S.M.		Likely has barrier near mouth.  CG?SC above influence of inlet.  Headwall separating upstream and dowstream from culvert and leaning.

		NKN1		017		17		-151.44377		60.172290		5		red		1		Cook Inlet		Corea		Sterling Hwy				DOT		State		SE		13		1		N		13		W		S.M.		Culvert in good shape - appears to pass fish.  First 1/3 of culvert high grad, second 2/3rd pooled.

		NKN1		018		18		-151.73537		59.937530		4		gray		2		Cook Inlet		Happy Creek		Sterling Hwy				DOT		State		NW		8		3		S		14		W		S.M.		Upstream thalweg aims to left side at headwll.  Very steep embankment on upstream side but well vegetated with alder.  Falls near mouth create migratory barrier near mouth to anadromous fish - no salmon.

		NKN1		019		19		-151.78839		59.852050		8		gray		2		Cook Inlet		Stariski Creek		Sterling Hwy				DOT		State		NW		12		4		S		15		W		S.M.		Eroding embankment gully above outlet.  At inlet river and  pipe eroding deeply on each side - should be a bridge here!  Right culvert only functions at high water. Inlet erosion codes - FIBO

		NKN1		020		20		-151.63435		59.801060		8		gray		2		Anchor Point		North Fork Anchor River		Nikolaeusk Rd.				DOT		State		SW		29		4		S		14		W		S.M.		CP damage at inlet.  Overly steep embankment.  Fill eroding above pipes at outlet.  Jeep trail along outchannel and crosses 300 feet below culvert.  Boulders in culverts for good resting places for fish.

		NKN1		021		21		-151.62451		59.766990		8		gray		2		Anchor River		unnamed		North Fork Road				DOT		State		SW		2		5		S		14		W		S.M.		Left pipe (smaller one) perched 150 mm.  Right pipe perched 20 mm.  Resurvey on 7/24/01.

		NKN1		022		22		-151.67807		59.712870		6		red		1		Anchor River		unnamed		North Fork Anchor Road				DOT		State		SW		28		5		S		14		W		S.M.		neet to return to do discharge.  Multiple channels meeting at inlet (must do seperatly and add?). Steep embankment but well vegetated on outlet.  Some erosion and damage at inlet but still functional.

		NKN1		023		23		-151.82896		59.774350		8		gray		2		Anchor River		North Fork Anchor River		Sterling Hwy				DOT		State		NE		4		5		S		15		W		S.M.		Large (2.5 ft above water level) 30' wide by 50' long mid-channel bar 6ft above culverts.  4 culverts in headwall. Some reosion on ends at outlet.  Raw embankment on outlet with a few willows.  Should be a bridge on this river.

		NKN1		024		24		-151.78055		59.757250		4		red		1		Anchor River		unnamed		Serling Hwy.				DOT		State		SE		11		5		S		15		W		S.M.		Very steep embankments gullying undermining road gfc above inlet.

		NKN1		025		25		-151.70049		59.714470		5		red		1		Anchor River		unnamed		Sterling Hwy.				DOT		State		NW		29		5		S		14		W		S.M.		Outlet perched 6 inches.  Beaver meadow - stream.

		SKN1		026		26		-151.66776		59.669760		4		red		1		Anchor River		Diamond Creek		Sterling Hwy				DOT		State		SE		9		6		S		14		W		S.M.		Evidence of past erosion around right side of inlet headwall.  Six inch perch at outlet, flexed down.

		SKN1		027		27		-151.46747		59.664470		8		gray		2		Kachemak Bay		Palmer Creek or Coal Creek		East End Road				DOT		State		NE		15		6		S		13		W		S.M.		20 inch perch at outlet on right (main) culvert. Both too short and misaligned.  Active channel widening upstream of culvert.  Right inlet smashed and  perched from  debris.  Rt. aligned with inchannel, offset 25 feet to outchannel. L is offset 8 ft.

		SKN1		028		28		-151.34305		59.709170		1		gray		2		Kachemak Bay		Fritz Creek		East End Road				DOT		State		SW		28		5		S		12		W		S.M.		Water pooled in culvert except for uppermost section 3-4 m.  Very steep embankment.

		SKN1		029		29		-151.25420		59.745250		5		red		1		Kachemak Bay		McNeil Creek		East End Road				DOT		State		NW		13		5		S		12		W		S.M.		2 foot perch at outlet from apron.  Thaw heat pipe broken.  Heavy willow growth.  High grad. Plunge pools < 1 ft. deep - maybe too steep for fish.

		SKN1		030		30		-151.30783		59.738880		5		gray		2		Anchor River		Beaver Creek		Hutler Road/Beaver Creek Road				DOT		State		SW		15		5		S		12		W		S.M.		Damage at inlet and outlet 5%

		SKN1		031		31		-151.60452		59.819060		8		gray		2		Anchor River		unnamed		Nikolaevsk				DOT		State		NE		24		4		S		14		W		S.M.		2 culverts, large one sits higher, has one foot perch with large boulder at outlet; small culvert is countersunk.

		SKN1		032		32		-151.66293		59.801600		6		red		1		North Fork Anchor River		unnamed		North Fork Road				DOT		State		NE		27		4		S		14		W		S.M.		Ten inch perch at outlet.  Very small creek width = or < 3 feet no pool developed.  Channel flows thought hummocky wetland, diffficult to locate channel.  Channel steps off sphagnum and goes through substrate.

		SKN1		033		33		-151.52312		60.011260		5		red		1		Deep Creek		Silver Salmon		Oilwell Road				DOT		State		NW		16		2		S		13		W		S.M.		Pipe damage at inlet.  Erosion on both sides squashed gabions falling apart.

		SKN1		034		34		-151.38377		60.234100		5		red		1		Cook Inlet		unnamed		Sterling Hwy				DOT		State		SW		5		1		S		13		W		S.M.		Marsh upstream with poorly defined channel.  Damaged 4 foot section detached at left overflow.

		NKN1		035		35		-151.20167		60.517220		6		green		3		Kenai River		unnamed		SBS Road				DOT		State		SE		16		5		N		11		W		S.M.		Chain-link fence across inlet causing an inlet control due to vegetation build-up.  No defined tailcrest at outlet - very marshy.  Upstream level profile, and stream width measurements data missing due to mashy conditions.

		NKN1		036		36		-151.20370		60.518180		6		green		3		Kenai River		unnamed		Sterling Hwy.				DOT		State		SE		16		5		N		11		W		S.M.		Apron is jacked up at inlet.  May help a lot to remove apron.  Ponded above.  Artifical channel just up stream of culvert.

		NKN1		037		37		-151.04462		60.488330		8		gray		2		Kenai River		Soldotna Creek		E. Redoubt Street				DOT		State		SW		28		5		N		10		W		S.M.		Inlet control on both culverts. Headwall at outlet is eroded between culverts.  Left culvert outlet perched slightly, very high velocity at outlet.  Boulders placed in outlet pool to reduce outlet perch but was not effective. Had broad tailcrest < 5% of f

		NKN1		038		38		-151.01984		60.498550		4		green		3		Kenai River		Soldotna Creek		Sterling Hwy.				DOT		State		NW		27		5		N		10		W		S.M.		Baffles installed in culvert.  V-notch wier at about 3 m. upstream of culvert.  Riprap riffle below outlet.

		NKN1		040		40		-150.45998		60.531300		4		red		1		Moose River		East Fork Moose River		Sterling Hwy.				DOT		State		NW		14		5		N		7		W		S.M.		Some erosion at outlet caused by road drainage structure.

		NKN1		041		41		-150.11455		60.484040		5						Kenai River		Jean Creek		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		Riffle with natural substrate throughout the culvert.  No outlet pool; riffle below outlet.  Beaver dam above culvert about 8 feet upstream.

		NKN1		042		42		-150.11443		60.484200		5		red		1		Kenai River		unnamed		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		this culvert serves as an overflow for beaver pond (on Jean Creek) above.  Woody debris damming inlet.  Flared outlet clogged with debris.

		NKN1		043		43		-150.20159		60.45959		5		red		1		Kenai River		Hidden Creek		Skilak lake Road				DOT		State		NW		8		4		N		5		W		S.M.		Structural plate crushed at outlet.

		NKN1		044		44		-149.78354		60.488460		8		gray		2		Kenai Lake		Shackleford Creek		Snug Harbor Road				DOT		State		NE		34		5		N		3		W		S.M.		Very steep stream.  Most of flow through right culvert.  Substrate in left culvert but has an inlet control drop.  According to adjacent landowner of 20 yrs. stream does not flow in winter.

		NKN1		045		45		-149.64395		60.524790		8		gray		2		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Trib of Daves Creek. Braided channels up and downstream from culverts.  Two inlet channels bend sharpley before flowing opposite directions into culverts.  Inlet jacked on left culvert.  Inlet velocities difficult to measure, 2 flows converging at pipes.

		EKN1		046		46		-149.84178		60.493710		5		red		1		Kenai River		Bean Creek		Ptarmigan Place				DOT		State		SE		29		5		N		3		W		S.M.		Two adjacent culverts - 148.5 feet between culverts.  Riprap upstream.  No outlet pool thus no tailcrest data.

		EKN1		047		47		-149.84262		60.493620		3		green		3		Kenai River		Bean Creek		Bean Creek				DOT		State		SE		29		5		N		3		W		S.M.		Culvert less than one year old.  148 feet US of site 46.  Estimated height of culvert based on average height of pipe at site 46.

		EKN1		048		48		-149.64211		60.524700		5		red		1		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		about three years old.  In channel is channelized abou 20 feet upstream and degrading channel - produced lots of salmon spawning habitat downstream.  No tailcrest distance.

		EKN1		049		49		-149.64110		60.524770		6		green		3		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Very small channel drainingseepage.  Large pool above culvert.

		EKN1		050		50		-149.43753		60.505460		8		gray		2		Kenai River		Moose Creek		Seward Hwy.				DOT		State		SW		22		5		N		1		W		S.M.		Two 5.5 ft squash pipes perched about 1 foot at outlet and jacked up at inlet.  Aggradation above inlet control.

		EKN1		051		51		-149.42070		60.502200		8		gray		2		Kenai River		Moose Creek		Seward Hwy.				DOT		State		NE		27		5		N		1		W		S.M.		Outlet pool ponded by Trail Lake.  We removed beaver debris blocking right pipe and part of left pipe.

		EKN1		052		52		-149.35806		60.311010		8		gray		2		Kenai River		unnamed		Seward Hwy.				DOT		State																Channel 80 ft. above to 50 ft. below culvert.  Flat bottom riffle from construction activities.  New culverts with 2 overflow culverts above.  Riffle below right culvert, shallow pool below left.

		EKN1		053		53		-149.35013		60.090190		5		red		1		Resurrection  Bay		Spring Creek		Nash Road				DOT		State

		EKN1		054		54		-149.36989		60.204910		8		gray		2		Resurrection  Bay		Grouse Creek		Seward Hwy.				DOT		State																Recent construction activities have altered flow patterns and levels.  Difficult to determine OHW indicators.  No invert measurements at inlet due to substrate.  No tailcrest  - large pool at outlet.

		EKN1		055		55		-149.36267		60.242560		5		green		3		Resurrection Bay		Grouse Creek		Seward Hwy.				DOT		State																Constructed this summer.  Channel makes about a 90 degree bend going in and out of culverts.

		EKN1		056		56		-149.40208		60.166480		8		gray		2		Resurrection Bay		unnamed		Seward Hwy		5		DOT		State																Channel makes a 90 degree angle at outlet pool.  Culverts not depressed, resting on channel bottom.

		EKN1		057		57		-149.53314		60.610700		8		gray		2		Kenai River		Slate Creek		Seward Hwy.		43		DOT		State																No outlet pool - only riffle at outlet

		EKN1		058		58		-149.49545		60.643840		8		gray		2		Six Mile Creek		Colorado Creek		Seward Hwy.		46		DOT		State																Agradation in left culvert has diverted flow to far right bank causing inlet erosion.  No water in left culvert.

		NKN1		060		60		-150.31564		60.442440		5		red		1		Kenai River		Lower Ohmer Creek		Upper Skilak Lake Campground				DOT		State		NE		16		4		N		6		W		S.M.		Shallow water in outlet and through culvert.  Outlet perch (8 inches)) occasional very high flows in spring (B. Glick pers observ.). Check weather instrument 3 is needed.

		NKN1		061		61		-150.31798		60.440250		1		green		3		Kenai River		Lower Ohmer Creek		Upper Skilak Campground Rd.				DOT		State		NE		16		4		N		6		W		S.M.

		NKN1		062		62		-150.30798		60.456190		6		red		1		Kenai River				Upper Skilak Campground Rd.				DOT		State		NW		10		4		N		6		W		S.M.

		NKN1		063		63		-150.67616		60.725440		8		gray		2		Swanson River		Sucker Creek		Swan Lake Road				DOT		State																Right pipe is abandoned.  Creek known to be used by andromonous fish for spawning but none were observed.  Inlet pipe near outlet to lake.

		NKN1		064		64		-150.73932		60.732050		6		gray		2		Swanson River		unnamed		Swan Lake				DOT		State																Current culvert is adjacent to old squashed non-functional one.  Newer one is bowed in middle but still functional.  Wetland above crossing, channel below feeding Swanson River.

		SKN1		065		65		-151.27340		60.296950		8		gray		2		Kasilof River		Crooked Creek		Fish Hatchery				DOT		State		NE		1		2		N		12		W		S.M.		Fill slope erosion on both sides.

		NKN1		066		66		-149.60808		60.525570		4		red		1		Kenai River		Daves Creek		Sterling Hwy.				DOT		State

		EKN1		067		67		-149.46826		60.514170		6		gray		2		Resurrection Bay		Moose Creek		Seward Hwy.				DOT		State

		EKN1		068		68		-149.41231		60.144310		8		gray		2		Resurrection Bay		unnamed		Salmon Creek Road				DOT		State																Tributary of Salmon Creek. Marshy on both sides of creek.  Lots of course grvel accum. Above Salmon Creek Rd. culvert.  Left culvert highly aggraded - very little flow in it.  Many pink Samon observed in spawning area above Salmon Creek Rd.

		EKN1		069		69		-149.36758		60.123090		8		gray		2		Resurrection Bay		unnamed		Nash Road				DOT		State																Creek next to Afognak Logging.  Adult Coho spawning up and downstream.  Observed small fish in vicinity of traps downstream.  None caught.  Moved traps to different location but still none caught.

		EKN1		070		70		-149.36758		60.183331		8		gray		2		Resurrection Bay		Bear Creek		Bear Lake				DOT		State																There is a weir upstream at about 35 feet.

		EKN1		071		71		-149.53886		60.600020		8		gray		2		Kenai River		Summit Creek		Seward Hwy		42.5		DOT		State																Channel one makes a 90 degree turn at inlet.  Nice adult Dolly Varden observed.

		EKN1		072		72		-149.58160		60.558620		4		red		1		Kenai River		John's Creek		Seward Hwy.		39		DOT		State		NW		2		5		N		2		W		S.M.		Very steep channel, perch at outlet.  Bedrock falls above cascading boulder caused pools below.

		EKN1		073		73		-149.47667		60.670840		4		red		1		Sixmile Creek		Fresno Creek		Seward Hwy				DOT		State		NE		25		7		N		1		W		S.M.		High perch at outlet

		EKN1		074		74		-149.54541		60.595260		8		gray		2		Kenai River		Quartz Creek		Seward Hwy.		42		DOT		State		NE		24		5		N		2		W		S.M.		right culvert has no flow due to aggradation.  Channel has diverted all flow to left culvert.  Island has formed above inlet.Cobble deposited covering endls of mitered cluvert.

		EKN1		075		75		-149.61951		60.919300		4		red		1		Turnagain Arm		Bear Creek		Hope Hwy FH14		16		DOT		State		NW		10		8		N		1		E		S.M.		Goes subsurface in winter.  Landowner has right to divert water - diverting 1/2 channel (10%).  DOT put in rip-rap below to prevent outlet pool scouring and out channel degradation. Need to depress pipe to promote aggradation in culvert.

		EKN1		076		76		-149.43570		60.801970		8		gray		2		Sixmile Creek		Beaver Dam Creek		Hope Hwy FH14		1.5		DOT		State		NW		3		8		N		1		W		S.M.		Terraced beacer ponds bleow site.  Small woody debris accumulations has produced broad braided outchannel.  No defined outchennel.

		EKN1		077		77		-149.42970		60.817950		1		green		3		Sixmile Creek		Alder Creek		Hope Hwy FH 14				DOT		State		NE		3		8		N		1		W		S.M.		Riffle through culvert - no outlet pool

		EKN1		078		78		-149.35733		60.740670		1		gray		2		Sixmile Creek		Silvertip Creek		Seward Hwy.				DOT		State		NE		36		6		N		1		E		S.M.		Downstream outlet - flow directed outward and eroding bank - needs repair.

		NKN1		079		79		-151.20906		60.535870		5		red		1		Kenai River		unnamed		Bridge Access Rd				DOT		State		SE		9		5		N		11		W		S.M.		200 M. north of viewing platform.  Inlet pipe seperated at flare, eroding around pipe.  Flares have rusted and falling apart at outlet, Inlet OK.  Retorfit outlet ext. & apron inlet apron rusted through and separted CMP.  Observed dead coho fry 100' US.

		NKN1		080		80		-151.20959		60.544850		5		gray		2		Kenai River		Beaver Loop Creek		Bridge Access				DOT		State		NE		9		5		N		11		W		S.M.		Heavy siltation aquatic veg. Growth.  Flow very slow.  Many salmon smolt below.  Channel was pooled about 95 feet above culveert before natural channel resumed.

		NKN1		081		81		-150.86696		60.704630		6		red		1		Swanson River		Mink Creek		off of Swanson River Road				USFWS		Federal		SE		9		7		N		9		W		S.M.		Damaged inlet pipe but still functional.  Outlet pipe invert about two inches above substrate.

		NKN1		082		82		-150.85968		60.706340		5		gray		2		Swanson River		Mink Creek		off of Swanson River Road				USFWS		Federal																Both banks D/S(but particularly LB) are undercut.

		NKN1		083		83		-150.82326		60.704670		5		gray		2		Swanson River		Breeze Lake Creek		off of Swanson River Road				USFWS		Federal		NE		15		7		N		9		W		S.M.		new culvert, no outlet pool.  No rustline, hard to find OHW work at outlet.  Pipe is set hight at both ends.  Substrate 9 inches below inlet invert.

		NKN1		084		84		-150.83717		60.703720		6		red		1		Swanson River		Breeze Lake Creek		off Swanson River Road				USFWS		Federal		NW		15		7		N		9		W		S.M.		Road grader pushing material into stream.  Pipe inlet jacked up.

		NKN1		085		85		-150.85414		60.507890		5		red		1		Kenai River		unnamed		Stephens Rd.				DOT		State		NW		24		5		N		9		W		S.M.		About a two inch perch at outlet.  Inlet peeled open about 2 feet on top 1/2 of pipe.  Eight inch overflow pipe about 4 feet higher than main pipe.

		NKN1		086		86		-150.85739		60.513670		8		gray		2		Kenai River		unnamed		Scout Lake Rd.				DOT		State		NE		14		5		N		9		W		S.M.		Culvert is bowed and has large grassy build up on upstream side.

		NKN1		087		87		-150.79225		60.518710		5		red		1		Kenai River		unnamed		Scout Lake Loop Rd.				DOT		State		SE		14		5		N		9		W		S.M.		Marsh below and above Inlet control (inlet pool tailcrest just above inlet opening).

		NKN1		088		88		-149.37349		60.749950		3		gray		2		Sixmile Creek		unnamed		Seward Hwy.				DOT		State																Very high gradient about 25% upstream.  Flared inlet high encroach ratio.

		EKN1		089		89		-149.36197		60.743870		5		green		3		Sixmile Creek		unnamed		Seward Hwy.				DOT		State																Riprap used to narrow and direct outchannel.  A second pool below outlet pool made with rebar and wood.  Outlet pool backwater extends about 3/8 of way up culvert.

		EKN1		090		90		-149.36374		60.745470		5		red		1		Sixmile Creek		unnamed		Seward Hwy		60.5		DOT		State																Outlet side is beaver meadow with defined "E" channel.

		EKN1		091		91		-149.27774		60.728340		5		red		1		Sixmile Creek		Ditch Creek		Seward Hwy.				DOT		State																Creek is almost just a ditch along road.  Riprap in outlet pool.  Creek follows ditch.

		EKN1		092		92		-149.26765		60.732480		1		gray		2		Canyon Creek		Pete's Creek		Seward Hwy				DOT		State		NW		3		7		N		1		W		S.M.		baffles throughout culvert.  Direct current/substrate in zig zag pattern.  Rip rap in outlet channel below tailcrest.

		EKN1		093		93		-149.25774		60.742070		8		gray		2		Sixmile Creek		Spokane Creek		Seward Hwy.				DOT		State		NE		34		7		N		1		W		S.M.		Right outlet filled with gravel about halfway up width.  Concrete headwall & steel brush guards at inlet.  Baffles in left culv. that form 2 large pools - hinder barrel vel. Measurement.

		EKN1		094		94		-149.24898		60.751460		8		gray		2		Sixmile Creek		Bertha Creek		Seward Hwy.		66		DOT		State		SE		27		7		N		1		W		S.M.		Riprap in banks 50 - 60 feet upstream.  Debris rack in need of repair.

		EKN1		095		95		-149.21901		60.779420		8		gray		2		Sixmile Creek		Lyon Creek		Seward Hwy.				DOT		State		SE		14		8		N		1		W		S.M.		large accumulation of woody debris on debris rack at inlet, particuarly on left culvert has caused much aggredation.  Area around crossing is rip-rapped heavily.

		EKN1		096		96		-149.33328		60.731490		5		red		1		Granite Creek		unnamed		Seward Hwy.		62		DOT		State																Observed adult coho 130 feet downstream.  Scoured outlet pool.  Material from inlet fill slope scoured during high flow event and deposited in large bar midchannel below outlet pool.

		EKN1		097		97		-149.20749		60.790280		5		red		1		Granite Creek		unnamed		Seward Hwy				DOT		State																Headwall separated 1-2 feet from outlet.

		EKN1		098		98		-149.13025		60.824190		5		red		1		Quartz Creek		unnamed		Seward Hwy.				DOT		State

		EKN1		099		99		-149.58630		60.551630		5		gray		2		Quartz Creek		Jerome Lake		Jerome lake FS Rd.				USFS		Federal		NW		2		5		N		2		W		S.M.		Meadow stream with many large bolders in channel.  Culvert heavily rip-rapped.






_1117604964.xls
Chart1

		Velocity		Velocity		Velocity

		Exhausted at Burst Speed		Exhausted at Burst Speed		Exhausted at Burst Speed

		Excessive Leap		Excessive Leap		Excessive Leap

		Insufficient Depth		Insufficient Depth		Insufficient Depth



Juvenile n = 25

Adult n = 11

Resident n = 25

Frequency

72

0

52

28

72.7272727273

48

4

0

4

0

27.2727272727

4



ANC

		WSHEDCODE		CROSSID		SUBBASIN		QUADNAME		ITMCODE		STRMNO		STRMNOSTAT		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		HILLSLOPEPOS		LAT_DEG		LON_DEG		FIELDNOTES		CULVSEQ		CULVVISIT		STRUCTCAT		STRUCTCLS		ENCRRATIO		CULVGRAD		PHTFLOWIND		PHTFLOWDEP		CRSTRTYP		INLSUBTYP		OUTLSUBTYP		OUTSUBDEP		OUTHEIGHT		CORRWIDTH		CORRDEPTH		ENCHRINWIDTH		ENCHROHWWIDTH100		ENCHROHWWIDTH50

		ANC1		001		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Rabbit Creek/Old Seward Hwy				MOA		Municipality		VB		61.08387		149.82417		Gabion baskets from 20 feet to 100 feet below outlet. (straight line distance)  Observed many adult coho above and below culverts		A		1						0.2758620679								AR		CG		LC						6		2		8.8000001907		39.5		24.2999992371

		ANC1		002		Rabbit creek		Anchorage		A-8		247-60-10318				Little Rabbit  Creek		Old Seward Hwy.				DOT		State		VB		61.07788		149.81149		Inlet blocked by concrete riprap.  Outlet partially blocked by gravel.  Adult coho observed DS of outlet and in cluvert but not above.  Inchannel split by island for first 50'.  2 flat baffles at 54.5' from inlet and .5 23 ft in. forming 2.5' & 1'  falls.		A		1		5		red		0.2878048718		0.0317880996						CP		NO		NO						2.75		0.5		5.9000000954		14.6999998093		26.2999992371

		ANC1		003		Rabbit Creek		Anchorage		A-8		247-60-10320				Rabbit Creek		Porcupine Trail						Private		VB		61.08749		149.82024		Center culvert has grvel and small boulders at inlet.  Left culvert is concrete.  Adult coho above and below culvert observed.  Special Site Cond. - entire concrete facing is degraded.   Observed resident fish in outlet pool.  (DV)		A		1		8		gray										OT		NO		NO		0		4.3499999046						4		17.7999992371		16.6000003815

		ANC1		004		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Mally Road				MOA		Municipality		VB		61.12368		149.77606		Outlet flare crooked/not level - high on right side.  Only 2 traps set downstream.  Observed DV downstream.		A		1		5		red		0.7445255518		0.0401388258		0.890007019		0.5800018311		CP		LC		NO		0		3.3800001144		3		0.5		5.0999999046		7.1999998093		6.5

		ANC1		005		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek		O'Malley Rd, (Jr. Academy)				MOA		Municipality		VB		61.12406		149.77769		Driveway of Jr. Academy.  DV oberved upstream.  Culvert ring seperated LWR third.		A		1		6		red		0.4293193519		0.0244582351		2.1200027466		1.5200042725		CP		NO		NO		0		4.2100000381		3		0.5		4.0999999046		9.5		9.6000003815

		ANC1		006		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (S. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.13817		149.81862		DV observed upstream.		A		1		6		red		0.5660377145		0.0230620615		0.9400024414		0.4199981689		CP		NO		NO		0		3		2.5		0.5		3		5.3000001907		5.3000001907

		ANC1		007		Campbell Creek		Anchorage		A-8		247-60-10340-2018				Little Campbell Creek (N. Fork)		Abbott Loop Rd.				MOA		Municipality		VB		61.15065		149.80199		ATV trail running across upstream.		A		1		6		red		0.6019417644		0.0098876953		0.5399932861		0.2099990845		CP		SC		NO				3		3		0.5		3.0999999046		4.6999998093		5.5999999046

		ANC1		008		Chester Creek		Anchorage		A-8		247-50-10050				Chester Creek (S. Fork)		Muldoon Rd.				MOA		Municipality		VB		61.21008		149.73154		Surveyed in June with total stn.  Outlets nearly submerged.  OT - RT outlet almost  completely blocked but has substantial flow.		A		1		8		gray										CP		LC		CG						3		0.6000000238		7.0999999046		8.6000003815		11.5

		ANC1		009		Cook Inlet		Anchorage		A-8		247-50-10050				Chester Creek		Mallard Drive				MOA		Municipality		VB		61.19315		149.82736		Deep channel above crossing.  Downstream 2-3 foot higher grade.  Riffle below boulder concrete rip-rap at culvert.  High graident in culvert.		A		1		4		red		0.4290909171		0.0220500417		-0.25		-1.2099990845		PA		NO		NO		0		4.3099999428		3		0.5		5.9000000954		10.1999998093		17.2999992371

		ANC1		011		Spring Creek		Anchorage								Fire Creek		Glenn Hwy				DOT		State		VB		61.34453		149.55812		Can't see light through culvert.  Water level at or slightly  above rustline. Velocities taken three days later than elevations.		A		1		6		red		0.4591836631				-0.5199966431		-1.0399932861		CP		NO		NO		0		4		3		0.5		4.5		13.8000001907		5.8000001907
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		Red		39		0.41																1		4								1		0		0.67		0.33		1		0		1		2		4										0		25		50		3		1				number		76		9		12		97						1		0		1		2		3		0		33		67		red		gray		green		2		2		0		4

		Gray		47		0.49																2		0								3		0.33		0.33		0.33		3		1		0		1		2										50		0		50		2		3				percent		78.4		9.3		12.4								2		0		0		0		0		50		0		50		42		48		7		0		0		0

		Green		10		0.10																3		2								4		0.06		0.25		0.69		4		17		0		0		16										106		0		0		17		4																		3		1		0		1		2		65		35		0		43.3		49.5		7.2		0		1		1		2

		More		0																		4		16								5		0.74		0.19		0.07		5		24		2		1		26										92		8		4		27		5																		4		11		6		0		17		67		30		4								5		0		11		16

																						5		28								6		0.50		0.21		0.29		6		12		0		2		13										92		0		15		14		6																		5		18		8		1		27		86		0		14								7		1		19		27

																						6		14								8		0.00		1.00		0.00		8		11		22		1		33										33		67		3		34		8																		6		12		0		2		14		0		97		3								0		2		12		14

																						7		0																(blank)		65.000		25.000		7.000		97.00																97																				8		0		0		0		0														0		0		0		34

																						8		35																Grand Total		65		25		7		97.00																																						0		33		1		34														33		1		0		97

																								100																																																														42		48		7		97														47		7		43

																																										above based on level 1 and level 2 results
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		Site		Juvenile		Adult		Resident		J-V		J-EB		J-Leap		Depth		J-Sum		Velocity		Exhausted at Burst Speed		Excessive Leap		Insufficient Depth		A-sum		R-V		R-EB		R-Leap		R-Depth		R-Sum

		3		V		none		EB		1		0		0		0		1												0		1		0		0		1

		7		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		8		V		none		V		1		0		0		0		1												1		0		0		0		1

		12		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		14A		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		14B		V		EB		V

		18		V		EB		V		1				0		0		1		0		1		0		0		0		1		0		0		0		1

		19A7		EB		EB		EB		0		1		0		0		1												0		1		0		0		1

		19B7		EB		none		EB

		20A7		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		20B7		V		EB		V												0		1		0		0		1

		21A		Leap; V		Depth		Leap, Depth, EB												0		0		0		1		1

		21B		V		Depth		Depth, EB		1		0		0		0		1												0		1		0		1		2

		28		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		30		V		none		V		1		0		0		0		1												1		0		0		0		1

		37A		V		EB		V		1		0		0		0		1		0		1		0		0		1		1		0		0		0		1

		37B		V		EB		V

		48		V		none		EB		1		0		0		0		1												0		1		0		0		1

		50A		Leap; V		EB		Leap; V		1		0		1		0		2		0		1		0		0		1		1		0		1		0		2

		50B		Leap; V		EB		Leap; V

		51A		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		51B		EB		none		EB

		52A		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		52B		V		none		V

		56A		V		none		V		1		0		0		0		1												1		0		0		0		1

		56B		V		none		V

		69A		V		none		V		1		0		0		0		1												1		0		0		0		1

		69B		V		none		V

		71A		V		none		V		1		0		0		0		1												1		0		0		0		1

		71B		V		none		V

		74A		V		none		V		1		0		0		0		1												1		0		0		0		1

		82		EB		none		EB		0		1		0		0		1												0		1		0		0		1

		86		EB		depth		EB		0		1		0		0		1		0		0		0		1		1		0		1		0		0		1

		89		EB		depth		EB		0		1		0		0		1		0		0		0		1		1		0		1		0		0		1

		96		V		none		EB		1		0		0		0		1												0		1		0		0		1

		99		V		none		EB		1		0		0		0		1												0		1		0		0		1

										18		7		1		0				0		8		0		3				13		12		1		1

								25		72		28		4		0				0		73		0		27				52		48		4		4

																				Total		11
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Juvenile n = 25

Adult n = 11

Resident n = 25

Design Fish

Frequency



		Culvert Gradient

		Stream Constriction

		Outfall Height

		Multiple Factors



Frequency

61.9047619048

28.5714285714

57.1428571429

38.0952380952



		WSHEDCODE		CROSSID		STRUCTCAT		AR		STRUCTCLS		CULVGRAD%		PHTFLOWIND		ENCRRATIO		CRSTRTYP		CULVGRAD		STRUCTCLSALL				RED		G		C		O		number

		NKN1		001		5		A		red		2.44		-0.13		0.40		CP		0.0244		red				G, C		1		1		0		2

		NKN1		002		6		A		red				0.83		0.51		CP				red				O		0		0		1		1

		NKN1		003		4		A		gray		-0.23		-0.83		0.74		PA		-0.0023		red

		NKN1		004		4		A		red		0.46		2.02		0.59		AR		0.0046		red				O		0		0		1		1

		NKN1		005		4		A		red		1.60		3.18		0.53		AR		0.0160		red				O		0		0		1		1

		NKN1		006		1		A		gray		1.95		-1.64		0.64		CO		0.0195		gray

		NKN1		007		4		A		gray		1.36		-0.36		0.58		AR		0.0136		red

		NKN1		008		4		A		gray		-0.63				0.57		PA		-0.0063		red

		NKN1		009		6		A		red		4.26		-0.38				CP		0.0426		red				G		1		0		0		1

		NKN1		010		6		A		red		0.11		1.29		0.46		CP		0.0011		red				C, O		0		1		1		2

		NKN1		011		6		A		red		1.56		0.98		0.48		CP		0.0156		red				C, O		0		1		1		2

		NKN1		012		4		A		gray		0.32		-0.54		0.60		AR		0.0032		red

		NKN1		013		8		A		green								CP				green

		NKN1		014		8		A		gray								AR				red

		NKN1		015		4		A		red		1.38		1.64		0.86		AR		0.0138		red				O		0		0		1		1

		NKN1		016		4		R		red		1.04		0.53		1.33		AR		0.0104		red				O		0		0		1		1

		NKN1		017		5		R		red		2.45				1.03		CP		0.0245		red				G		1		0		0		1

		NKN1		018		4		R		gray		0.74		0.23		0.73		AR		0.0074		red

		NKN1		019		8		A		gray								AR				red

		NKN1		020		8		A		gray								CP				red

		NKN1		021		8		R		gray								CP				red

		NKN1		022		6		A		red		2.55		0.04		0.51		CP		0.0255		red				G		1		0		0		1

		NKN1		023		8		A		gray								AR				gray

		NKN1		024		4		A		red		3.80		0.41		0.60		AR		0.0380		red				G, O		1		0		1		2

		NKN1		025		5		A		red		0.02		0.82		0.08		CP		0.0002		red				C, O		0		1		1		2

		SKN1		026		4		R		red		3.40		1.14		0.75		AR		0.0340		red				G, O		1		0		1		2

		SKN1		027		8		R		red								CP				red

		SKN1		028		4		R		gray		1.95		-0.63		0.53		AO		0.0195		red

		SKN1		029		5		R		red		8.89		3.73		0.68		CP		0.0889		red				G, O		1		0		1		2

		SKN1		030		5		A		gray		0.39		0.13		0.65		CP		0.0039		red

		SKN1		031		8		R		red								CP				red

		SKN1		032		6		R		red		1.58		0.96		0.48		CP		0.0158		red				G, C, O		1		1		1		3

		SKN1		033		5		A		red		1.69		-0.12		0.42		CP		0.0169		red				C		0		1		0		1

		SKN1		034		5		R		red		2.62		-0.63		1.01		CP		0.0262		red				G		1		0		0		1

		NKN1		035		6		A		green		0.15		-0.47				CP		0.0015		green

		NKN1		036		6		A		red		8.93		-0.40				CP		0.0893		red				G		1		0		0		1

		NKN1		037		8		A		gray								CP				red

		NKN1		038		8		A		gray								AR				gray

		NKN1		040		4		A		red		0.61		0.78		0.63		AR		0.0061		red				O		0		0		1		1

		NKN1		041		5		A		gray		-0.42						CP		-0.0042		gray

		NKN1		042		5		A		red		2.90						CP		0.0290		red				G		1		0		0		1

		NKN1		043		5		A		red		-2.38		0.67		0.31		CP		-0.0238		red				G, C, O		1		1		1		3

		NKN1		044		8		R		red								CP				red

		NKN1		045		8		A		gray								CP				gray

		EKN1		046		5		A		red		17.10				0.77		CP		0.1710		red				G		1		0		0		1

		EKN1		047		3		A		green		-0.94				1.06		CP		-0.0094		green

		EKN1		048		5		A		gray		0.83		-0.98		0.93		CP		0.0083		red

		EKN1		049		6		R		green		0.35		-0.77		0.97		CP		0.0035		green

		EKN1		050		8		A		gray								PA				red

		EKN1		051		8		A		gray								AR				red

		EKN1		052		8		A		gray								AR				red

		EKN1		053		5		A		red		2.94		-0.02		0.47		CP		0.0294		red				G, C		1		1		0		2

		EKN1		054		8		A		gray								AR				gray

		EKN1		055		5		A		green		-0.24		-0.83		1.26		CP		-0.0024		green

		EKN1		056		8		A		gray								CP				red

		EKN1		057		8		R		green								AO				green

		EKN1		058		8		R		gray								AR				gray

		NKN1		060		5		R		red		5.46				0.97		CP		0.0546		red				G		1		0		0		1

		NKN1		061		1		A		green		0.90		2.59		1.32		AO		0.0090		green

		NKN1		062		6		A		red		2.04		-0.06		0.44		CP		0.0204		red				G, C		1		1		0		2

		NKN1		063		8		A		red								CP				red

		NKN1		064		6		R		red		2.04		0.29				CP		0.0204		red				G		1		0		0		1

		SKN1		065		8		A		gray								CP				gray

		NKN1		066		4		A		red		0.69		0.50		0.64		AR		0.0069		red				O		0		0		1		1

		EKN1		067		6		R		red		1.98		-0.08				CP		0.0198		red				G		1		0		0		1

		EKN1		068		8		A		gray								CP				gray

		EKN1		069		8		A		gray								CP				red

		EKN1		070		8		A		gray								CP				red

		EKN1		071		8		A		gray								AR				red

		EKN1		072		4		R		red		6.47		1.04		0.52		AR		0.0647		red				G, O		1		0		1		2

		EKN1		073		4		R		red		4.38		1.71		0.60		AR		0.0438		red				G, O		1		0		1		2

		EKN1		074		8		A		gray								AO				red

		EKN1		075		4		A		red		3.28		0.58		0.82		PA		0.0328		red				G, O		1		0		1		2

		EKN1		076		8		R		red								CP				red

		EKN1		077		1		R		green		5.33		-0.35		0.88		AO		0.0533		green

		EKN1		078		8		A		gray								AO				gray

		NKN1		079		5		A		red		0.74		0.60		1.27		CP		0.0074		red				O		0		0		1		1

		NKN1		080		5		A		green		-0.95		0.08		0.92		CP		-0.0095		green

		NKN1		081		6		A		red		0.97		0.67		0.47		CP		0.0097		red				C, O		0		1		1		2

		NKN1		082		5		A		gray		1.89		-0.68		0.86		CP		0.0189		red

		NKN1		083		5		A		gray		0.60		0.00		0.88		CP		0.0060		red

		NKN1		084		6		A		red		2.14				0.76		CP		0.0214		red				G		1		0		0		1

		NKN1		085		5		A		red		4.75		0.46		0.96		CP		0.0475		red				G, O		1		0		1		2

		NKN1		086		8		A		gray								CP				red

		NKN1		087		5		A		red		2.03						CP		0.0203		red				G		1		0		0		1

		NKN1		088		3		R		red		4.08		-0.98		0.65		CP		0.0408		red				G		1		0		0		1

		EKN1		089		8		R		gray		0.76		-0.77		1.14		CP		0.0076		red

		EKN1		090		5		R		red		0.42		0.34		1.13		CP		0.0042		red				O		0		0		1		1

		EKN1		091		5		A		red		0.72		0.35		1.18		CP		0.0072		red				O		0		0		1		1

		EKN1		092		8		R		gray								CO				gray

		EKN1		093		8		A		gray								AR				gray

		EKN1		094		8		A		red								CP				red

		EKN1		095		8		A		red								AR				red

		EKN1		096		5		A		gray		0.60		0.21		0.87		CP		0.0060		red

		EKN1		097		5		A		red		1.33		-0.02		0.32		CP		0.0133		red				C		0		1		0		1

		EKN1		098		5		R		red		3.59		1.00		0.41		CP		0.0359		red				G, C, O		1		1		1		3

		EKN1		099		5		R		gray		0.91		-0.40		1.37		CP		0.0091		red

																												Culvert Gradient		Stream Constriction		Outfall Height		Multiple Factors
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		WSHEDCODE		CROSSID		ID		X		Y		STRUCTCAT		STRUCTCLS		Category		SUBBASIN		STRMNAME		ROADNAME		MILEPOST		CULVMAINTBY		OWNERTYP		LEGQSEC		LEGSEC		LEGTOWN		LEGNS		LEGRANGE		LEGEW		LEGMER		FIELDNOTES

		NKN1		001		1		-151.13712		60.476980		5		red		1		Kenai River		Slikok Creek		College Loop Road				DOT		State		SW		36		5		N		10		W		S.M.		Outlets are perched and have eroded a large pool ; channel turns 90 degrees, and follows left side of valley.  Bank stabilization measures at outlet pool have been badly trampled. Evidence of fish cleaning (halibut carcasses) in outlet pool.

		NKN1		002		2		-150.88326		60.470540		6		red		1		Kenai River		Bear Creek		Funny River Road				DOT		State		SW		12		4		N		10		W		S.M.		Outlet is perched about 10 inches; FWS plans to raise the level of oullet pool b

		NKN1		003		3		-151.11990		60.434010		4		gray		2		Kenai River		Slikok Creek		Arc Loop Road				DOT		State		SW		13		4		N		11		W		S.M.		Short pipe; erosion at inlet and fill slope erosion runoff from road causing gullying.  DOT plans to replace culvert in 2002.

		NKN1		004		4		-151.12163		60.437190		4		red		1		Kenai River		Slikok Creek		Sterling Highway				DOT		State		SW		13		4		N		11		W		S.M.

		NKN1		005		5		-151.21492		60.351390		4		red		1		Kasilof River		Coal Creek		Sterling Highway				DOT		State		SE		17		3		N		10		W		S.M.

		NKN1		006		6		-151.13797		60.473840		1		gray		2		Kenai River		Slikok Creek		Kalifornski Beach Road				DOT		State		NW		18		3		N		10		W		S.M.		root wad revetment erosion control at inlet and outlet - full head walls.  No deep habitat upstream except under culvert (>2 feet deep most N 1 foot)  some deeper areas downstream.

		NKN1		007		7		-151.11798		60.563840		4		gray		2		Kenai River		Beaver Creek		Kenai Spur Highway				DOT		State		SW		36		6		N		11		W		S.M.

		NKN1		008		8		-151.08194		60.538030		4		gray		2		Kenai River		Unnamed		Kenai Spur Highway				DOT		State		SW		8		5		N		10		W		S.M.		This culvert was abandoned when the Kenai SH was improved and should be removed and old roadbed rehabbed in a channel.  The culvert was full of slack water at the inlet, the outlet is about 15 ft from the inlet of site 9.

		NKN1		009		9		-151.08344		60.537980		6		green		3		Kenai River		unnamed		Kenai Spur Hwy.				DOT		State		SW		8		5		N		10		W		S.M.		Lower culvert uner Kenai Spur Hwy.  Portion of data on site 8 data sheets.

		NKN1		010		10		-151.26390		60.558090		3		red		1		Kenai River		unnamed		Kenai Spur Hwy				DOT		State		NE		6		5		N		11		W		S.M.		Pipe has dropped N 10 feet from outlet.  Major headwall erosion DOT replacing culvert.  No tailcrest data as culvert was replaced before we returned to resurvey.  Active construction site - silt barrier functional.

		NKN1		011		11		-151.27110		60.560230		6		red		1		Kenai River		unnamed		Kenai Spur Road				DOT		State		SE		31		6		N		11		W		S.M.		Inlet headwall damaged - seperated from main pipe.  To be repaired in 2 weeks.  They plan to raise outlet pool to eliminate perch also.  Wetland above inlet in narrow valley.  Upstream - wetland. Entire culvert replaced before tailcrest was redone.

		NKN1		012		12		-151.09644		60.775640		6		gray		2		Cook Inlet		Bishop Creek		North Kenai Hwy				DOT		State		NE		19		8		N		10		W		S.M.		In good shape.  Lots of material in culvert.

		NKN1		013		13		-151.14452		60.567860		8		gray		2		Kenai River		unnamed		Kenai Spur Hwy				DOT		State		SW		6		6		N		10		W		S.M.		Beaver ponded up/down channel.  Makes 90 degree turn into inlet.  Beaver lodge just above inlet.  Blownout beaver dam below outlet pool - no apparent recent activity.

		NKN1		014		14		-151.26906		60.302630		8		gray		2		Kasilof River		Crooked Creek		Sterling Hwy				DOT		State		SW		31		3		N		11		W		S.M.		Severe embankment erosion at outlet.  Large outlet pool > 8 feet deep.  Perched outlet invert 6-8".  Unstable upstream embankment slope.

		NKN1		015		15		-151.26262		60.355750		4		red		1		Cook Inlet		Coal Creek		Kalifornski Beach Rd.				DOT		State		NW		18		3		N		11		W		S.M.		Short headwall with erosion behind.  Perched at outlet - 1 foot.  Large outlet scour hole > 8 feet deep.

		NKN1		016		16		-151.42743		60.191170		4		red		1		Cook Inlet		Falls Creek		Sterling Hwy.				DOT		State		NE		7		1		N		12		W		S.M.		Likely has barrier near mouth.  CG?SC above influence of inlet.  Headwall separating upstream and dowstream from culvert and leaning.

		NKN1		017		17		-151.44377		60.172290		5		red		1		Cook Inlet		Corea		Sterling Hwy				DOT		State		SE		13		1		N		13		W		S.M.		Culvert in good shape - appears to pass fish.  First 1/3 of culvert high grad, second 2/3rd pooled.

		NKN1		018		18		-151.73537		59.937530		4		gray		2		Cook Inlet		Happy Creek		Sterling Hwy				DOT		State		NW		8		3		S		14		W		S.M.		Upstream thalweg aims to left side at headwll.  Very steep embankment on upstream side but well vegetated with alder.  Falls near mouth create migratory barrier near mouth to anadromous fish - no salmon.

		NKN1		019		19		-151.78839		59.852050		8		gray		2		Cook Inlet		Stariski Creek		Sterling Hwy				DOT		State		NW		12		4		S		15		W		S.M.		Eroding embankment gully above outlet.  At inlet river and  pipe eroding deeply on each side - should be a bridge here!  Right culvert only functions at high water. Inlet erosion codes - FIBO

		NKN1		020		20		-151.63435		59.801060		8		gray		2		Anchor Point		North Fork Anchor River		Nikolaeusk Rd.				DOT		State		SW		29		4		S		14		W		S.M.		CP damage at inlet.  Overly steep embankment.  Fill eroding above pipes at outlet.  Jeep trail along outchannel and crosses 300 feet below culvert.  Boulders in culverts for good resting places for fish.

		NKN1		021		21		-151.62451		59.766990		8		gray		2		Anchor River		unnamed		North Fork Road				DOT		State		SW		2		5		S		14		W		S.M.		Left pipe (smaller one) perched 150 mm.  Right pipe perched 20 mm.  Resurvey on 7/24/01.

		NKN1		022		22		-151.67807		59.712870		6		red		1		Anchor River		unnamed		North Fork Anchor Road				DOT		State		SW		28		5		S		14		W		S.M.		neet to return to do discharge.  Multiple channels meeting at inlet (must do seperatly and add?). Steep embankment but well vegetated on outlet.  Some erosion and damage at inlet but still functional.

		NKN1		023		23		-151.82896		59.774350		8		gray		2		Anchor River		North Fork Anchor River		Sterling Hwy				DOT		State		NE		4		5		S		15		W		S.M.		Large (2.5 ft above water level) 30' wide by 50' long mid-channel bar 6ft above culverts.  4 culverts in headwall. Some reosion on ends at outlet.  Raw embankment on outlet with a few willows.  Should be a bridge on this river.

		NKN1		024		24		-151.78055		59.757250		4		red		1		Anchor River		unnamed		Serling Hwy.				DOT		State		SE		11		5		S		15		W		S.M.		Very steep embankments gullying undermining road gfc above inlet.

		NKN1		025		25		-151.70049		59.714470		5		red		1		Anchor River		unnamed		Sterling Hwy.				DOT		State		NW		29		5		S		14		W		S.M.		Outlet perched 6 inches.  Beaver meadow - stream.

		SKN1		026		26		-151.66776		59.669760		4		red		1		Anchor River		Diamond Creek		Sterling Hwy				DOT		State		SE		9		6		S		14		W		S.M.		Evidence of past erosion around right side of inlet headwall.  Six inch perch at outlet, flexed down.

		SKN1		027		27		-151.46747		59.664470		8		gray		2		Kachemak Bay		Palmer Creek or Coal Creek		East End Road				DOT		State		NE		15		6		S		13		W		S.M.		20 inch perch at outlet on right (main) culvert. Both too short and misaligned.  Active channel widening upstream of culvert.  Right inlet smashed and  perched from  debris.  Rt. aligned with inchannel, offset 25 feet to outchannel. L is offset 8 ft.

		SKN1		028		28		-151.34305		59.709170		1		gray		2		Kachemak Bay		Fritz Creek		East End Road				DOT		State		SW		28		5		S		12		W		S.M.		Water pooled in culvert except for uppermost section 3-4 m.  Very steep embankment.

		SKN1		029		29		-151.25420		59.745250		5		red		1		Kachemak Bay		McNeil Creek		East End Road				DOT		State		NW		13		5		S		12		W		S.M.		2 foot perch at outlet from apron.  Thaw heat pipe broken.  Heavy willow growth.  High grad. Plunge pools < 1 ft. deep - maybe too steep for fish.

		SKN1		030		30		-151.30783		59.738880		5		gray		2		Anchor River		Beaver Creek		Hutler Road/Beaver Creek Road				DOT		State		SW		15		5		S		12		W		S.M.		Damage at inlet and outlet 5%

		SKN1		031		31		-151.60452		59.819060		8		gray		2		Anchor River		unnamed		Nikolaevsk				DOT		State		NE		24		4		S		14		W		S.M.		2 culverts, large one sits higher, has one foot perch with large boulder at outlet; small culvert is countersunk.

		SKN1		032		32		-151.66293		59.801600		6		red		1		North Fork Anchor River		unnamed		North Fork Road				DOT		State		NE		27		4		S		14		W		S.M.		Ten inch perch at outlet.  Very small creek width = or < 3 feet no pool developed.  Channel flows thought hummocky wetland, diffficult to locate channel.  Channel steps off sphagnum and goes through substrate.

		SKN1		033		33		-151.52312		60.011260		5		red		1		Deep Creek		Silver Salmon		Oilwell Road				DOT		State		NW		16		2		S		13		W		S.M.		Pipe damage at inlet.  Erosion on both sides squashed gabions falling apart.

		SKN1		034		34		-151.38377		60.234100		5		red		1		Cook Inlet		unnamed		Sterling Hwy				DOT		State		SW		5		1		S		13		W		S.M.		Marsh upstream with poorly defined channel.  Damaged 4 foot section detached at left overflow.

		NKN1		035		35		-151.20167		60.517220		6		green		3		Kenai River		unnamed		SBS Road				DOT		State		SE		16		5		N		11		W		S.M.		Chain-link fence across inlet causing an inlet control due to vegetation build-up.  No defined tailcrest at outlet - very marshy.  Upstream level profile, and stream width measurements data missing due to mashy conditions.

		NKN1		036		36		-151.20370		60.518180		6		green		3		Kenai River		unnamed		Sterling Hwy.				DOT		State		SE		16		5		N		11		W		S.M.		Apron is jacked up at inlet.  May help a lot to remove apron.  Ponded above.  Artifical channel just up stream of culvert.

		NKN1		037		37		-151.04462		60.488330		8		gray		2		Kenai River		Soldotna Creek		E. Redoubt Street				DOT		State		SW		28		5		N		10		W		S.M.		Inlet control on both culverts. Headwall at outlet is eroded between culverts.  Left culvert outlet perched slightly, very high velocity at outlet.  Boulders placed in outlet pool to reduce outlet perch but was not effective. Had broad tailcrest < 5% of f

		NKN1		038		38		-151.01984		60.498550		4		green		3		Kenai River		Soldotna Creek		Sterling Hwy.				DOT		State		NW		27		5		N		10		W		S.M.		Baffles installed in culvert.  V-notch wier at about 3 m. upstream of culvert.  Riprap riffle below outlet.

		NKN1		040		40		-150.45998		60.531300		4		red		1		Moose River		East Fork Moose River		Sterling Hwy.				DOT		State		NW		14		5		N		7		W		S.M.		Some erosion at outlet caused by road drainage structure.

		NKN1		041		41		-150.11455		60.484040		5						Kenai River		Jean Creek		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		Riffle with natural substrate throughout the culvert.  No outlet pool; riffle below outlet.  Beaver dam above culvert about 8 feet upstream.

		NKN1		042		42		-150.11443		60.484200		5		red		1		Kenai River		unnamed		Skilak Lake Road				DOT		State		NW		35		5		N		5		W		S.M.		this culvert serves as an overflow for beaver pond (on Jean Creek) above.  Woody debris damming inlet.  Flared outlet clogged with debris.

		NKN1		043		43		-150.20159		60.45959		5		red		1		Kenai River		Hidden Creek		Skilak lake Road				DOT		State		NW		8		4		N		5		W		S.M.		Structural plate crushed at outlet.

		NKN1		044		44		-149.78354		60.488460		8		gray		2		Kenai Lake		Shackleford Creek		Snug Harbor Road				DOT		State		NE		34		5		N		3		W		S.M.		Very steep stream.  Most of flow through right culvert.  Substrate in left culvert but has an inlet control drop.  According to adjacent landowner of 20 yrs. stream does not flow in winter.

		NKN1		045		45		-149.64395		60.524790		8		gray		2		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Trib of Daves Creek. Braided channels up and downstream from culverts.  Two inlet channels bend sharpley before flowing opposite directions into culverts.  Inlet jacked on left culvert.  Inlet velocities difficult to measure, 2 flows converging at pipes.

		EKN1		046		46		-149.84178		60.493710		5		red		1		Kenai River		Bean Creek		Ptarmigan Place				DOT		State		SE		29		5		N		3		W		S.M.		Two adjacent culverts - 148.5 feet between culverts.  Riprap upstream.  No outlet pool thus no tailcrest data.

		EKN1		047		47		-149.84262		60.493620		3		green		3		Kenai River		Bean Creek		Bean Creek				DOT		State		SE		29		5		N		3		W		S.M.		Culvert less than one year old.  148 feet US of site 46.  Estimated height of culvert based on average height of pipe at site 46.

		EKN1		048		48		-149.64211		60.524700		5		red		1		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		about three years old.  In channel is channelized abou 20 feet upstream and degrading channel - produced lots of salmon spawning habitat downstream.  No tailcrest distance.

		EKN1		049		49		-149.64110		60.524770		6		green		3		Kenai River		unnamed		Sterling Hwy.				DOT		State		NW		16		5		N		2		W		S.M.		Very small channel drainingseepage.  Large pool above culvert.

		EKN1		050		50		-149.43753		60.505460		8		gray		2		Kenai River		Moose Creek		Seward Hwy.				DOT		State		SW		22		5		N		1		W		S.M.		Two 5.5 ft squash pipes perched about 1 foot at outlet and jacked up at inlet.  Aggradation above inlet control.

		EKN1		051		51		-149.42070		60.502200		8		gray		2		Kenai River		Moose Creek		Seward Hwy.				DOT		State		NE		27		5		N		1		W		S.M.		Outlet pool ponded by Trail Lake.  We removed beaver debris blocking right pipe and part of left pipe.

		EKN1		052		52		-149.35806		60.311010		8		gray		2		Kenai River		unnamed		Seward Hwy.				DOT		State																Channel 80 ft. above to 50 ft. below culvert.  Flat bottom riffle from construction activities.  New culverts with 2 overflow culverts above.  Riffle below right culvert, shallow pool below left.

		EKN1		053		53		-149.35013		60.090190		5		red		1		Resurrection  Bay		Spring Creek		Nash Road				DOT		State

		EKN1		054		54		-149.36989		60.204910		8		gray		2		Resurrection  Bay		Grouse Creek		Seward Hwy.				DOT		State																Recent construction activities have altered flow patterns and levels.  Difficult to determine OHW indicators.  No invert measurements at inlet due to substrate.  No tailcrest  - large pool at outlet.

		EKN1		055		55		-149.36267		60.242560		5		green		3		Resurrection Bay		Grouse Creek		Seward Hwy.				DOT		State																Constructed this summer.  Channel makes about a 90 degree bend going in and out of culverts.

		EKN1		056		56		-149.40208		60.166480		8		gray		2		Resurrection Bay		unnamed		Seward Hwy		5		DOT		State																Channel makes a 90 degree angle at outlet pool.  Culverts not depressed, resting on channel bottom.

		EKN1		057		57		-149.53314		60.610700		8		gray		2		Kenai River		Slate Creek		Seward Hwy.		43		DOT		State																No outlet pool - only riffle at outlet

		EKN1		058		58		-149.49545		60.643840		8		gray		2		Six Mile Creek		Colorado Creek		Seward Hwy.		46		DOT		State																Agradation in left culvert has diverted flow to far right bank causing inlet erosion.  No water in left culvert.

		NKN1		060		60		-150.31564		60.442440		5		red		1		Kenai River		Lower Ohmer Creek		Upper Skilak Lake Campground				DOT		State		NE		16		4		N		6		W		S.M.		Shallow water in outlet and through culvert.  Outlet perch (8 inches)) occasional very high flows in spring (B. Glick pers observ.). Check weather instrument 3 is needed.

		NKN1		061		61		-150.31798		60.440250		1		green		3		Kenai River		Lower Ohmer Creek		Upper Skilak Campground Rd.				DOT		State		NE		16		4		N		6		W		S.M.

		NKN1		062		62		-150.30798		60.456190		6		red		1		Kenai River				Upper Skilak Campground Rd.				DOT		State		NW		10		4		N		6		W		S.M.

		NKN1		063		63		-150.67616		60.725440		8		gray		2		Swanson River		Sucker Creek		Swan Lake Road				DOT		State																Right pipe is abandoned.  Creek known to be used by andromonous fish for spawning but none were observed.  Inlet pipe near outlet to lake.

		NKN1		064		64		-150.73932		60.732050		6		gray		2		Swanson River		unnamed		Swan Lake				DOT		State																Current culvert is adjacent to old squashed non-functional one.  Newer one is bowed in middle but still functional.  Wetland above crossing, channel below feeding Swanson River.

		SKN1		065		65		-151.27340		60.296950		8		gray		2		Kasilof River		Crooked Creek		Fish Hatchery				DOT		State		NE		1		2		N		12		W		S.M.		Fill slope erosion on both sides.

		NKN1		066		66		-149.60808		60.525570		4		red		1		Kenai River		Daves Creek		Sterling Hwy.				DOT		State

		EKN1		067		67		-149.46826		60.514170		6		gray		2		Resurrection Bay		Moose Creek		Seward Hwy.				DOT		State

		EKN1		068		68		-149.41231		60.144310		8		gray		2		Resurrection Bay		unnamed		Salmon Creek Road				DOT		State																Tributary of Salmon Creek. Marshy on both sides of creek.  Lots of course grvel accum. Above Salmon Creek Rd. culvert.  Left culvert highly aggraded - very little flow in it.  Many pink Samon observed in spawning area above Salmon Creek Rd.

		EKN1		069		69		-149.36758		60.123090		8		gray		2		Resurrection Bay		unnamed		Nash Road				DOT		State																Creek next to Afognak Logging.  Adult Coho spawning up and downstream.  Observed small fish in vicinity of traps downstream.  None caught.  Moved traps to different location but still none caught.

		EKN1		070		70		-149.36758		60.183331		8		gray		2		Resurrection Bay		Bear Creek		Bear Lake				DOT		State																There is a weir upstream at about 35 feet.

		EKN1		071		71		-149.53886		60.600020		8		gray		2		Kenai River		Summit Creek		Seward Hwy		42.5		DOT		State																Channel one makes a 90 degree turn at inlet.  Nice adult Dolly Varden observed.

		EKN1		072		72		-149.58160		60.558620		4		red		1		Kenai River		John's Creek		Seward Hwy.		39		DOT		State		NW		2		5		N		2		W		S.M.		Very steep channel, perch at outlet.  Bedrock falls above cascading boulder caused pools below.

		EKN1		073		73		-149.47667		60.670840		4		red		1		Sixmile Creek		Fresno Creek		Seward Hwy				DOT		State		NE		25		7		N		1		W		S.M.		High perch at outlet

		EKN1		074		74		-149.54541		60.595260		8		gray		2		Kenai River		Quartz Creek		Seward Hwy.		42		DOT		State		NE		24		5		N		2		W		S.M.		right culvert has no flow due to aggradation.  Channel has diverted all flow to left culvert.  Island has formed above inlet.Cobble deposited covering endls of mitered cluvert.

		EKN1		075		75		-149.61951		60.919300		4		red		1		Turnagain Arm		Bear Creek		Hope Hwy FH14		16		DOT		State		NW		10		8		N		1		E		S.M.		Goes subsurface in winter.  Landowner has right to divert water - diverting 1/2 channel (10%).  DOT put in rip-rap below to prevent outlet pool scouring and out channel degradation. Need to depress pipe to promote aggradation in culvert.

		EKN1		076		76		-149.43570		60.801970		8		gray		2		Sixmile Creek		Beaver Dam Creek		Hope Hwy FH14		1.5		DOT		State		NW		3		8		N		1		W		S.M.		Terraced beacer ponds bleow site.  Small woody debris accumulations has produced broad braided outchannel.  No defined outchennel.

		EKN1		077		77		-149.42970		60.817950		1		green		3		Sixmile Creek		Alder Creek		Hope Hwy FH 14				DOT		State		NE		3		8		N		1		W		S.M.		Riffle through culvert - no outlet pool

		EKN1		078		78		-149.35733		60.740670		1		gray		2		Sixmile Creek		Silvertip Creek		Seward Hwy.				DOT		State		NE		36		6		N		1		E		S.M.		Downstream outlet - flow directed outward and eroding bank - needs repair.

		NKN1		079		79		-151.20906		60.535870		5		red		1		Kenai River		unnamed		Bridge Access Rd				DOT		State		SE		9		5		N		11		W		S.M.		200 M. north of viewing platform.  Inlet pipe seperated at flare, eroding around pipe.  Flares have rusted and falling apart at outlet, Inlet OK.  Retorfit outlet ext. & apron inlet apron rusted through and separted CMP.  Observed dead coho fry 100' US.

		NKN1		080		80		-151.20959		60.544850		5		gray		2		Kenai River		Beaver Loop Creek		Bridge Access				DOT		State		NE		9		5		N		11		W		S.M.		Heavy siltation aquatic veg. Growth.  Flow very slow.  Many salmon smolt below.  Channel was pooled about 95 feet above culveert before natural channel resumed.

		NKN1		081		81		-150.86696		60.704630		6		red		1		Swanson River		Mink Creek		off of Swanson River Road				USFWS		Federal		SE		9		7		N		9		W		S.M.		Damaged inlet pipe but still functional.  Outlet pipe invert about two inches above substrate.

		NKN1		082		82		-150.85968		60.706340		5		gray		2		Swanson River		Mink Creek		off of Swanson River Road				USFWS		Federal																Both banks D/S(but particularly LB) are undercut.

		NKN1		083		83		-150.82326		60.704670		5		gray		2		Swanson River		Breeze Lake Creek		off of Swanson River Road				USFWS		Federal		NE		15		7		N		9		W		S.M.		new culvert, no outlet pool.  No rustline, hard to find OHW work at outlet.  Pipe is set hight at both ends.  Substrate 9 inches below inlet invert.

		NKN1		084		84		-150.83717		60.703720		6		red		1		Swanson River		Breeze Lake Creek		off Swanson River Road				USFWS		Federal		NW		15		7		N		9		W		S.M.		Road grader pushing material into stream.  Pipe inlet jacked up.

		NKN1		085		85		-150.85414		60.507890		5		red		1		Kenai River		unnamed		Stephens Rd.				DOT		State		NW		24		5		N		9		W		S.M.		About a two inch perch at outlet.  Inlet peeled open about 2 feet on top 1/2 of pipe.  Eight inch overflow pipe about 4 feet higher than main pipe.

		NKN1		086		86		-150.85739		60.513670		8		gray		2		Kenai River		unnamed		Scout Lake Rd.				DOT		State		NE		14		5		N		9		W		S.M.		Culvert is bowed and has large grassy build up on upstream side.

		NKN1		087		87		-150.79225		60.518710		5		red		1		Kenai River		unnamed		Scout Lake Loop Rd.				DOT		State		SE		14		5		N		9		W		S.M.		Marsh below and above Inlet control (inlet pool tailcrest just above inlet opening).

		NKN1		088		88		-149.37349		60.749950		3		gray		2		Sixmile Creek		unnamed		Seward Hwy.				DOT		State																Very high gradient about 25% upstream.  Flared inlet high encroach ratio.

		EKN1		089		89		-149.36197		60.743870		5		green		3		Sixmile Creek		unnamed		Seward Hwy.				DOT		State																Riprap used to narrow and direct outchannel.  A second pool below outlet pool made with rebar and wood.  Outlet pool backwater extends about 3/8 of way up culvert.

		EKN1		090		90		-149.36374		60.745470		5		red		1		Sixmile Creek		unnamed		Seward Hwy		60.5		DOT		State																Outlet side is beaver meadow with defined "E" channel.

		EKN1		091		91		-149.27774		60.728340		5		red		1		Sixmile Creek		Ditch Creek		Seward Hwy.				DOT		State																Creek is almost just a ditch along road.  Riprap in outlet pool.  Creek follows ditch.

		EKN1		092		92		-149.26765		60.732480		1		gray		2		Canyon Creek		Pete's Creek		Seward Hwy				DOT		State		NW		3		7		N		1		W		S.M.		baffles throughout culvert.  Direct current/substrate in zig zag pattern.  Rip rap in outlet channel below tailcrest.

		EKN1		093		93		-149.25774		60.742070		8		gray		2		Sixmile Creek		Spokane Creek		Seward Hwy.				DOT		State		NE		34		7		N		1		W		S.M.		Right outlet filled with gravel about halfway up width.  Concrete headwall & steel brush guards at inlet.  Baffles in left culv. that form 2 large pools - hinder barrel vel. Measurement.

		EKN1		094		94		-149.24898		60.751460		8		gray		2		Sixmile Creek		Bertha Creek		Seward Hwy.		66		DOT		State		SE		27		7		N		1		W		S.M.		Riprap in banks 50 - 60 feet upstream.  Debris rack in need of repair.

		EKN1		095		95		-149.21901		60.779420		8		gray		2		Sixmile Creek		Lyon Creek		Seward Hwy.				DOT		State		SE		14		8		N		1		W		S.M.		large accumulation of woody debris on debris rack at inlet, particuarly on left culvert has caused much aggredation.  Area around crossing is rip-rapped heavily.

		EKN1		096		96		-149.33328		60.731490		5		red		1		Granite Creek		unnamed		Seward Hwy.		62		DOT		State																Observed adult coho 130 feet downstream.  Scoured outlet pool.  Material from inlet fill slope scoured during high flow event and deposited in large bar midchannel below outlet pool.

		EKN1		097		97		-149.20749		60.790280		5		red		1		Granite Creek		unnamed		Seward Hwy				DOT		State																Headwall separated 1-2 feet from outlet.

		EKN1		098		98		-149.13025		60.824190		5		red		1		Quartz Creek		unnamed		Seward Hwy.				DOT		State

		EKN1		099		99		-149.58630		60.551630		5		gray		2		Quartz Creek		Jerome Lake		Jerome lake FS Rd.				USFS		Federal		NW		2		5		N		2		W		S.M.		Meadow stream with many large bolders in channel.  Culvert heavily rip-rapped.
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