Hydrographic data collection on the Knik River, Alaska

Introduction

The Knik River is located approximately 35 miles northeast of Anchorage near the town of Palmer (figure 1). The river emanates from the Knik Glacier approximately 17 miles upstream from the bridges and drains into Knik Arm, the northern most extent of Cook Inlet, approximately 8 miles downstream of the bridge. At the mouth of the glacier, the river is anastomosing, but reduces to a single strand through the bridge reach. Branching of the channel resumes downstream of the bridge, but not to the extent found in the headwaters. 

A daily station (station 15281000) was operational at this site from 1958-1988 , 1991-1992, and was reactivated in 2001. The gage is located at the new bridge on the right bank. Average annual mean flow (from 1960-1987) is 6904 ft3s-1, with annual peaks occurring in August-September and averaging 37,000 ft3s-1 (excluding outburst floods). High volume (up to 359,000 ft3s-1 ) glacial outburst floods occurred annually on the Knik River up until 1966. Due to recession of the Knik glacier these flows no longer occur.

Two bridges are located in the study reach (figure 2). The upstream bridge was built to accommodate the high volume outburst floods and extends across the entire channel. The newer downstream bridge was built after the cessation of the outburst floods and its approaches constrict the flow. The embankments for the new bridge are rip rapped and spur dikes extend upstream beyond the old bridge. 

The right bank is level, unvegetated, and armored with gravel and cobbles. The left bank rises from the river and is densely vegetated.

Data Collection and Processing

ADCP, fathometer, and GPS survey points were gathered on the Knik River bridge on the Old Glenn Highway from July 31 – August 3 and on August 7, 2001 by Jeff Conaway, Randy Host, and Josh Eash.

A Trimble Pro XR GPS unit was established as a base station on the right bank upstream of the bridges. Carrier phase data were collected at this point and then post processed using base station data from a station located at Accupoint in Anchorage to determine the remote base stations coordinates. A second Trimble Pro XR GPS unit was used as a rover with real time corrections broadcast from the base station.

The GPS unit was interfaced to WinRiver and used in the collection of ADCP data. ADCP data were collected at 13 cross sections (Table 1, Figure 2). The processed data using the GPS for bottom tracking are variable and the ship tracks are erratic. This is thought to be the result of intermittent DGPS signal resulting from poor satellite coverage.
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Figure 1: Location of study site and map of collected data points.

Table 1: General location of ADCP measurements.

	Filename
	Location of Measurement

	Knik013
	1330 ft upstream of old bridge

	Knik014
	800 ft upstream of old bridge

	Knik015
	350 ft upstream of old bridge

	Knik017
	upstream of spur dike

	Knik018
	immediately upstream of old bridge

	Knik019
	between bridges

	Knik021
	immediately downstream of new bridge

	Knik023
	immediately upstream of old bridge

	Knik024
	400 ft downstream of new bridge

	Knik025
	800 ft downstream of new bridge

	Knik026
	1200 ft downstream of new bridge

	Knik027
	distributary channel 1200 ft downstream

	Knik028
	1500 ft downstream of new bridge
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Figure 2: Location of ADCP cross sections. View is downstream. 

Bathymetry data were collected with a Rathyeon echo sounder with Odom digital output. Digital output was not compatible with WinRiver software so data were not collected in conjunction with GPS data. Data were collected by manually inputting a depth into the GPS data logger. Several accuracy checks were made during the survey by lowering a survey rod next to the echo sounder. Accuracy of the fathometer data is (0.2 ft. The fathometer depths were subtracted from the GPS elevations (bathymetry spreadsheet) and corrected elevations are presented in the spreadsheets titled “GPS and Total Station points edited” and “GPS and Total Station points edited no bridge”..

Overbank topographic data are differentially corrected GPS data. Coverage on the left bank is extremely poor due to the dense vegetation and topography. Walking the road along the bank is the only location that overbank data could be gathered. GPS coverage was also poor on the old bridge because of the overhead steel. Locations for this bridge can be determined from a previous survey of the study reach (99 total station data). 

The total station data from a previous survey were surveyed on a local grid and then converted to UTM for this effort. Total station points 5000 and 5001 are the left and right bank downstream corners of the bridge deck respectively. GPS points for these locations are points 1338 (left bank) and 1335 (right bank). This data set includes five cross sections without channel data (figure 3). The value of this data is that coordinates for the old bridge can be translated to UTM and incorporated into the modeling. The centerlines of all piers on the old bridge are included in this data set. The worksheet “total station points 99 survey” includes added notes for the OLDBRIDGE survey points. These notes were extracted from the photocopied field notes. This data set was used in the creation of a Phase 2 level bridge scour analysis that is included on the CD. 

As-built plans are available and included for the new bridge, but are not available for the older bridge. Pier dimensions for the older bridge are presented in the spreadsheet “soundings”.

Data Quality

Topographic, bathymetric, and ADCP data were all georeferenced with the base station corrected GPS receiver. GPS coverage in this area is extremely poor. The northern latitude in conjunction with the 6,400 ft Pioneer Peak located on the left bank of the river resulted in low space vehicle availability. During optimal surveying times, only seven space vehicles were visible. These conditions resulted in high PDOPs and multipathing. The estimated postprocessed vertical and horizontal precisions range from 1.2-2.9 ft and 0.7-2.7 respectively. All data points with a PDOP in excess of 4.0 were eliminated from the data set. Outlying points (i.e. extreme high or low elevation) were also eliminated from the data set. GPS data are presented in UTM Zone 6, NAD27 Alaska datum, with elevations referenced to MSL using the Geoid99 AK geoid model. Coordinates in Latitude and longitude, NAD27 Alaska datum are also included. 
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Figure 3: Plot of GPS and Total Station (red circles) points.

Summary

GPS and Total Station data for the overbanks and channel are presented in the file GPS_data.xls. The worksheet in this file titled “GPS and Total Station points edited” can be used to generate a topographic map in UTM or Lat Long, with elevations referenced to MSL or the as-built plans for the new bridge (Note Total station data were not translated to Lat Long, only UTM). The elevations for this file are the GPS elevations minus the fathometer depths. The worksheet titled “GPS and Total Station points edited no bridge” is a copy of “edited” minus the nine surveyed bridge points. Soundings made throughout the year at the bridge are included in the excel file and paper copies of the discharge measurements are included. Stage recorded at the gaging station during the survey is presented in the excel file.

All ADCP files are included in the ADCP folder on the CD. The discharges flux from section to section when the GPS bottom tracking is used, but more repeatable discharges are obtained without the GPS correction. For questions regarding this portion of the data set please email Randy Host (rhost@usgs.gov). 

Appendix A: Catalogue of photographs

	Photo 
	Description

	Knik_002
	Downstream view to bridge piers

	Knik_003
	Upstream view to bridges

	Knik_004
	ADCP/GPS mount

	Knik_005
	Tributary, US Right bank above spur dike

	Knik_006
	Old bridge pier

	Knik_007
	Right bank to left bank downstream of bridges

	Knik_008
	Downstream right bank from new bridge

	Knik_009
	Downstream channel from new bridge

	Knik_010
	Right bank to left bank from new bridge

	Knik_011
	Right bank to left bank between bridges

	Knik_012
	Old bridge from new

	Knik_013
	Left bank downstream of bridges

	Knik_014
	Right bank to left bank under new bridge

	Knik_016
	Tributary from end of right bank spur dike

	Knik_017
	Right bank to left bank under old bridge

	Knik_018
	Upstream from right bank spur dike

	Knik_019
	Upstream view to bridges

	Knik_020
	Right bank approach to bridge

	Knik_021
	Upstream left bank

	Knik_air1
	Aerial view of bridges looking downstream

	Knik_air2
	Aerial view of bridges looking downstream

	Knik_air3
	Aerial view of bridges looking downstream


