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* This report updates an earlier report of the same title (Lucchetti and Higgins 2010). The 
2010 report was drafted prior to the finalization of an agreement between King County and 
the Washington State Department of Fish and Wildlife regarding facilitated review of 
hydraulic projects for drainage maintenance activities. The previous report was limited in 
its content and mainly provided a summary of the classification scheme sufficient to inform 
negotiations leading to the 2010 agreement. This 2014 report represents a more 
comprehensive “stand alone” document that includes more complete information on 
background, purpose, and application of the classification system and, where new 
information was available (e.g., fewer “unknowns” than the previous, 2010, version), 
updated results. The classification system has not changed from Lucchetti and Higgins 
(2010). 
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ABSTRACT 
A system is presented to classify waterways in order to guide decisions on allocation of 
best management practices for fish protection and restoration of fish habitat and water 
quality during agricultural waterway maintenance dredging. To incorporate jurisdictional 
and biological concerns, this system assesses origin and management history of a given 
waterway as well as potential level of juvenile salmon use during summer to early fall, 
when maintenance dredging is typically done because flows are at their lowest (base) level. 
Analysis of waterway origin and management history considers natural geomorphic 
features and channel maintenance history to determine if a waterway was a naturally 
occurring feature, and, if so, the degree to which it has been modified. To rate potential 
level of juvenile salmon use at time of maintenance, the classification applies local, credible 
knowledge of salmon abundance or density, water flow and temperature, or, where such 
knowledge is lacking, King County Geographic Information System (GIS) data to predict the 
potential for high, moderate, or low levels of salmon use in a given Agricultural Production 
District (APD) waterway. 

The classification system is transparent in its logic and determinations, testable for its 
accuracy, and updatable as new information becomes available. Recommendations to 
increase accuracy and utility of the system include: (a) continued collection and synthesis 
of relevant information to augment existing knowledge of APD waterways, (b) testing of 
the system to assess and improve its accuracy in predicting salmonid use and 
(c) development of a comprehensive database to include information on fish species use 
(presence, abundance, density), fish passability of instream structures, water flow, 
temperature, channel maintenance actions, and changes in riparian and instream 
conditions following application of mitigation treatments and salmon habitat recovery 
projects. Together, these actions should improve accuracy of the classification and 
understanding of the role APD lands and waterways play in the broader context of 
watershed-based salmon conservation and recovery efforts.   
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EXECUTIVE SUMMARY 
To support agriculture, in 1977 King County established Agricultural Production Districts 
(APDs) as areas in which agricultural activity was the land use priority.  In 1998, the 
County initiated the Agricultural Drainage Assistance Program (ADAP) to assist farmers in 
APDs with periodic drainage maintenance, without which the productivity of agricultural 
lands would be lost or much reduced. For ADAP-eligible farmers, the County provides 
technical, financial, and permitting assistance to conduct routine drainage maintenance 
dredging in a cost-effective, environmentally sound, salmon-friendly, and legal manner. 
Under ADAP, the farmer agrees to requirements detailed in a December 2011 agreement 
between the Washington Department of Fish and Wildlife (WDFW) and the County. Under 
this agreement, a farmer must (a) abide by permitting requirements, such as implementing 
best management practices (BMPs) for fish removal, erosion, and sediment control, and 
buffer plantings, and (b) allow the County access as necessary to assess and monitor 
conditions. 

The WDFW-King County agreement incorporated a waterways classification system to 
efficiently and effectively guide decisions on allocation of BMPs to protect fish and restore 
fish habitat and water quality during agricultural waterway maintenance dredging. To 
incorporate jurisdictional and biological concerns, the classification system determined 
waterway type and the potential level of juvenile salmon use during summer to early fall, 
when maintenance dredging is typically done because flows are at their lowest levels. For 
waterway type, a waterway’s natural geomorphic features, surrounding geomorphology, 
and channel maintenance history were used to determine waterway origin and 
management history (i.e., whether a waterway was a naturally occurring feature, and, if so, 
the degree to which it had been modified). To rate potential level of juvenile salmon use at 
time of maintenance, the classification applied local, credible knowledge of salmon 
abundance or density, water flow and temperature, or, where such knowledge is lacking, 
King County Geographic Information System data to predict the potential for high, 
moderate, or low levels of salmon use in a given APD waterway. 

Detailed waterway classification maps were developed for the Snoqualmie, Sammamish, 
Green Rivers and the Enumclaw Plateau APDs. Across all APDs the greatest proportion 
(40.0 percent) of waterways were rated as having potential for high levels of salmonid use 
during maintenance (see table below), whereas proportions of waterways with moderate  
Summary of agricultural waterway classification showing proportions of waterways with high, 
medium, or low levels of potential fish use and natural, modified (from natural), and artificial 
waterway types for all APDs in King County. (Totals will not equal 100% because the proportion of 
streams in the “unknown” category is not shown.) 

Waterway 
Type 

Potential Fish Use 
High Moderate Low total 

Natural 15.2% 4.9% 1.4% 21.5% 
Modified 24.7% 18.0% 5.3% 48.0% 
Artificial 0.1% 0.4% 21.6% 22.1% 
total 40.0% 23.2% 28.3%   
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or low levels of potential use were 23 and 28 percent, respectively. With regards to 
waterway type, most (48.0 percent) were rated as modified natural with roughly equal 
proportions of natural (21.5 percent) and artificial (22.0 percent) across all APDs.  

Among APDs, the Snoqualmie, Lower Green and Enumclaw APDs had roughly similar 
proportions of waterway conditions, although the Snoqualmie APD had a relatively small 
proportion (13.0 percent) of artificial waterways, whereas the proportions of artificial 
waterways in the Lower Green and Enumclaw APDs were 27.9 and 29.5 percent, 
respectively. The Snoqualmie also had a lower proportion (19.7 percent) of waterways 
rated as having low levels of potential salmonid use than either the Lower Green (32.2 
percent) or the Enumclaw (35.7 percent) APDs.  

The Middle Green APD had a high proportion (86.4 percent) of natural waterways, whereas 
the Sammamish had a very low (0.2 percent) of natural waterways. The Middle Green APD 
also had a high proportion (69.1 percent) of waterways rated as having high levels of 
potential fish use and a low proportion (4.7 percent) of its channels rated as low levels of 
potential fish use.  In contrast, the Sammamish APD had a relatively high proportion (40.1 
percent) of waterways rated as having low level of potential salmonid use during 
maintenance.  

The classification system was developed to be transparent in its logic and determinations, 
testable for its accuracy, and updatable as new information becomes available. To increase 
accuracy and utility of the system it is recommend that King County continues to: (a) collect 
and synthesize relevant information to augment existing knowledge of APD waterways, 
(b) test the system to assess and improve its accuracy in predicting salmonid use, and 
(c) develop and maintain a comprehensive database to include information on fish use 
(presence, abundance, density), fish passability of instream structures, water flow, 
temperature, channel maintenance actions, and changes in riparian and instream 
conditions following application of mitigation treatments and salmon habitat recovery 
projects. Together, these actions should improve accuracy of the classification and our 
understanding of the role APD lands and waterways play in the broader context of 
watershed-based salmon conservation and recovery efforts.   
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1.0. BACKGROUND  
Maintaining the character, commerce, and natural resources of rural areas is a priority of 
King County land management. Toward that end, King County implements policies, 
regulations, and programs, and makes significant capital investments in support of 
important rural resources, including productive, sustainable, and economically viable 
agriculture and recovered salmon populations (King County 2012; King County 2013; 
Lucchetti et al 2014).  

To support agriculture, in 1977 the County originally established eight Agricultural 
Production Districts to delineate geographic areas in which agricultural activity was the 
land use priority.  Three APDs were subsequently removed and so there are currently five 
APDs (Figure 1).  In 1998, the County initiated the Agricultural Drainage Assistance 
Program (ADAP) to assist farmers with periodic drainage maintenance, without which the 
productivity of agricultural lands would be lost or much reduced. For ADAP-eligible 
farmers, the County provides technical, financial, and permitting assistance to conduct 
routine drainage maintenance dredging in a cost-effective, environmentally sound, salmon-
friendly, and legal manner. To be eligible for ADAP, farmers must have an approved farm 
plan in which management of farm lands and structures is documented and agreed upon by 
the farmer, King County, and King Conservation District. Furthermore, under ADAP the 
farmer agrees to requirements detailed in a December 2011 agreement between the 
Washington Department of Fish and Wildlife (WDFW) and the County1. Under this 
agreement, a farmer must (a) abide by permitting requirements, such as implementing best 
management practices (BMPs) for fish removal, erosion, and sediment control, and buffer 
plantings, and (b) allow the County access as necessary to assess and monitor conditions.  

As part of the ADAP program, the County worked with Washington State University (WSU) 
and University of Washington (UW) to conduct a multi-year (2001 to 2006) research 
program in agricultural waterways in order to gain a greater understanding of fish use, 
especially ESA-listed species, and effects of maintenance dredging on fish and water quality 
in its agricultural areas (WSU/UW 2009). The research project provided ESA permit 
coverage for waterway maintenance through a Section 10 permit. When the research 
ended, however, maintenance dredging projects no longer had Section 10 ESA permit 
coverage, and subsequent individual evaluations of each potential dredging maintenance 
project were costly. Individual evaluations were also highly subjective because they lacked 
a common framework for assessing fish value and effectiveness of actions. Thus, even with 
improved knowledge of its agricultural waterways the County lacked a system to 
consistently apply information and efficiently guide maintenance activities. As a result, 
permitting for maintenance continued to be time consuming and was not providing 
desired, cost-effective drainage assistance to farmers. 

  

                                                        

1 http://your.kingcounty.gov/dnrp/library/water-and-land/agriculture/drainage-assistance-program/adap-
2011-hpa-mou-wdfw.pdf  

http://your.kingcounty.gov/dnrp/library/water-and-land/agriculture/drainage-assistance-program/adap-2011-hpa-mou-wdfw.pdf
http://your.kingcounty.gov/dnrp/library/water-and-land/agriculture/drainage-assistance-program/adap-2011-hpa-mou-wdfw.pdf
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Figure 1. King County’s five APDs. 
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1.1 Maintenance, Habitat, and Salmon in 
Agricultural Waterways 

The County’s APDs are mostly in large river floodplains and other low-lying flat areas, 
which contain numerous salmon-bearing waterways, including naturally occurring 
streams, interspersed with artificial drainage channels, most of which have been in place 
for several decades. Periodic maintenance such as sediment dredging, reed canarygrass 
removal, and removal or modification of beaver dams is required to provide drainage 
necessary to maintain agricultural land productivity. These maintenance activities 
potentially impact salmon and other biota in several ways, such as mortality resulting from 
dewatering or mechanical impact, reduction in habitat structure from sediment and 
vegetation removal, water quality changes (such as excess turbidity, lowered dissolved 
oxygen, increased temperature), and reduced base flows resulting from increased drainage 
that lowers water tables and reduces shallow groundwater inputs. The overlap of fish 
habitat and APDs combined with the need for periodic dredging of waterway channels in 
APDs increases the potential for conflict between agriculture and salmon protection and 
restoration goals.  

By most standards, typical agricultural waterways would be considered relatively poor 
salmon habitat. Typically, they lack diverse features such as sinuosity, pools, large woody 
debris, side channels, and off-channel ponds. They also tend to have limited riparian 
vegetation and poor water quality, such as high nutrient levels, high temperatures, and low 
dissolved oxygen. Regardless, salmon and other fishes persist in many of these channels, 
sometimes in surprisingly high numbers, and even during warm, dry periods when 
maintenance is usually done (Berge et al. 2000; Berge 2001, 2002; WSU/UW 2008; Colvin 
et al. 2009). 

King County is active in salmon recovery, including regional watershed recovery planning 
and a wide range of regulatory, programmatic, and capital investment actions to assess, 
monitor, protect, and restore salmon habitat in order to meet recovery requirements of the 
Endangered Species Act (ESA) and Native American Treaty Rights trust responsibilities. 
Native salmonid species with potential to be found within APD waterways, include 
Chinook, coho, sockeye, pink, and chum salmon; steelhead/rainbow, cutthroat, and bull 
trout; and mountain whitefish. Chinook salmon, steelhead trout, and bull trout were listed 
under the ESA between 1999 and 2007. Coho salmon were assessed for ESA listing in 2004. 
They were found to not warrant ESA listing but were classified as a Species of Concern 
because of specific risk factors that make them susceptible to future endangerment. 
Cutthroat trout were reviewed in 2002 and determined not to be in danger of extinction at 
present and unlikely to become so in the foreseeable future. Of particular concern are 
impacts of agricultural waterway maintenance on ESA-listed Puget Sound Chinook salmon, 
steelhead trout, and coastal bull trout, as well as non-ESA-listed coho salmon and cutthroat 
trout. Of all potential fish species, coho salmon and cutthroat trout are by far the most 
abundant salmonid fishes, whereas western brook lamprey and three-spine stickleback are 
the most abundant non-salmonid fishes in agricultural waterways. 

javascript:HandleLink('cpe_1292_0','CPNEWWIN:child%5etop=0,left=300,width=800,height=600,toolbar=0,location=0,directories=0,status=1,menubar=1,scrollbars=1,resizable=1@CP___PAGEID=20711,/Publications/FR-Notices/1995/upload/60FR38011.pdf');
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1.2 Need and Purpose of Waterway Classification  
King County needed a streamlined permitting process for maintenance dredging that 
would be straightforward and less expensive while still providing desired fish protection. 
This classification system was developed to satisfy that need. It provides determinations 
using two key agricultural waterway characteristics:  
 Regulatory waterway type—natural, modified (from natural), or artificial—based on 

origin and management history of the waterway. 

 Potential level of salmonid use—low, moderate, or high—based on known level of use, 
or, where information is lacking, connectivity to a salmonid-bearing stream with 
suitable flow and temperature. 

Salmonids are the focus of this tool because of their multi-faceted (ecologic, economic, 
cultural, and legal) regional and local importance and because their general habitat 
requirements and local distributions are relatively well known (Berge et al. 2000; Berge 
2001, 2002; Haring 2001; King County 2003, 2012; Lucchetti 2005; Snohomish Basin 
Salmon Recovery Technical Committee 1999, 2001, 2005; Spence et al. 1996; Washington 
Trout 2001; WSU/UW 2009; see also WDFW Salmonscape website2). Because their 
distribution overlaps those of many other fish species, particularly other native non-
salmonid fishes such as lampreys, stickleback and sculpins, actions that protect salmonids 
would likely provide benefits to those species as well.  

The classification system was developed in part to identify and proactively plan and budget 
for the size and scope of BMPs relative to a site’s condition and help ensure those BMPs will 
protect salmon resources. Additionally, it provides farmers with improved clarity as to 
what would be expected of them by regulators when they plan and conduct waterway 
maintenance. 

The BMPs include measures to: 
1. protect fish in situ during construction or remove fish prior to construction and 

either (a) re-introduce to the same area after construction or (b) relocate to a 
suitable and, preferably, nearby habitat;  

2. control erosion, sediment, and turbidity; and 
3. stabilize banks, restore bank vegetation, and provide vegetated set-backs upon 

completion of maintenance work.  

In theory, the greatest effort (in terms of scale, intensity, and type of BMPs) would be 
allocated for natural channels with high potential level of salmon use at time of waterway 
maintenance (Figure 2). The least amount of effort would be allocated for artificial 
channels with low or no potential salmon use at time of maintenance.   

                                                        
2 http://wdfw.wa.gov/mapping/salmonscape/index.html 

http://wdfw.wa.gov/mapping/salmonscape/index.html
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Figure 2. Relative effort in applying best management practices (BMPs) to protect fish and 

habitat during agricultural waterway maintenance as a function of the potential level 
of salmonid use and waterway channel type. 
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2.0. REGULATORY WATERWAY TYPE  
Agricultural practices involving waterways are subject to State and County regulation. The 
Washington State Hydraulic Code (“Hydraulic Code”; RCW 77.55) provides the basis for 
applying a statewide system of consistent and predictable rules for fish and aquatic habitat 
protection (Quinn et al. 2007). The Hydraulic Code requires activity that will use, divert, 
obstruct, or change the natural flow or bed of state waters to be conducted under the terms 
of a permit called the Hydraulic Project Approval (HPA), which is issued by the WDFW. The 
HPA authority extends to all marine and fresh waters of the state except “those waterways 
that are entirely artificial, such as irrigation ditches, canals and stormwater runoff devices” 
(Boggs and Corey 2009). Many agricultural areas have waterways that did not previously 
exist and that were built specifically for drainage of surrounding fields; these waterways 
would not fall under HPA authority.  

Where applicable, the Hydraulic Code ensures that work is done in a manner that prevents 
damage to the state's fish and shellfish and their habitat. In general, HPAs require 
implementation of specified BMPs designed to avoid or minimize and mitigate for project 
specific and cumulative impacts to fish life. The WDFW also administers the Hydraulic code 
in such a way that they incorporate best available science and other new information as it 
becomes available, and they allow for alternative practices shown to provide equal or 
greater protection for fish.  

King County’s regulatory authority for aquatic areas, including agricultural waterways, is 
derived largely from two Acts of the Washington State Legislature: the 1990 Growth 
Management Act (GMA) and the 1971 Shoreline Management Act (SMA). The GMA requires 
protection of environmentally sensitive critical areas, including streams, wetlands, and 
lakes, whereas the SMA protects shorelines along marine areas, lakes greater than 20 acres, 
streams with a mean annual flow of 20 cubic feet per second or greater, and streams within 
the floodplains of those streams. When issuing permits for fish-bearing waters, the County 
typically defers to the State Hydraulic Code and the WDFW’s recommendations for in-
water and water’s-edge work. Depending on the scope, scale, and location of what is 
proposed, the County may require additional permits and regulatory guidance on clearing 
and grading activities, treatment of stormwater runoff, and riparian buffer activities3.  

Maintenance activities in APD waterways are generally permitted if the landowner applies 
for and follows permit provisions to avoid or minimize and mitigate fish and shellfish 
impacts. Permits prescribe conditions with respect to the timing of work and avoidance or 
minimization and mitigation of impacts. Adherence to permit-approved plans and 
specifications is required for the approved project. Typical requirements include the use of 
BMPs to prevent leaks and spills of toxic materials such as petroleum-based lubricants into 
the water, control of erosion and sedimentation to prevent silt-laden water from entering 
affected waterways, and other measures deemed necessary to mitigate project impacts.   

                                                        
3 Many routine agricultural activities, such as tilling and plowing, are exempt from permitting, provided the 
footprint of the activity does not change. 
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Although the Hydraulic Code applies to all fish, usage of a given area by some groups of 
fishes, such as salmonids, or certain fish species, such as ESA-listed Puget Sound Chinook 
salmon and steelhead and coastal bull trout, may result in stronger permit requirements. 
Effects on ESA-listed species were not explicitly assessed in this classification because of 
their absence or, at best, rare or highly limited use in the agricultural waterways for the 
timeframe (summer to early-fall) which this assessment tool applies. 

2.1 Previous Approaches to Classifying Regulatory 
Waterway Type  

Development of this classification system relied in part on similar systems designed for 
low-lying agricultural areas in Skagit and Whatcom counties. They were designed in 
cooperation with local, state, and tribal habitat managers, conservation districts, and diking 
and drainage districts for two purposes: to identify which agricultural waterways in the 
deltas and floodplains of the Skagit and Nooksack Rivers would need an HPA and to guide 
allocation of best management practices (Boggs and Corey 2009; Brian Williams, WDFW 
personal communication 2010).  

The two classification systems vary somewhat, but both involved determination of 
waterway history, specifically whether the waterway was originally a naturally occurring 
waterway (with or without headwaters) or a wholly artificial feature, in order to determine 
whether an HPA would be required. A further distinction among naturally occurring 
waterways was made based on management history‒specifically whether the waterway 
had been modified (diverted, dredged, straightened, or diked) from its natural 
configuration and was being actively managed to maintain them as such. In practice, any 
waterway that was not clearly identifiable as either natural or artificial was classified as 
modified or managed. The Skagit program draws further distinction based on whether a 
waterway has headwaters, which implies both a water source and the potential for salmon 
spawning and, therefore, a source of juveniles.   

Unlike the King County system presented here, where potential levels of salmonid use are 
modeled and used as part of the classification, the Skagit and Whatcom county 
classifications did not assess levels of salmonid use and assumed that salmonid use 
coincided with naturally occurring waterways. 

An additional distinction between the Whatcom and Skagit approaches is how historic 
information was used. For agricultural waterways in Skagit County, historic wetlands 
mapped by the U.S. General Land Office (GLO, ca 1850) were used as an indicator of high 
likelihood that a waterway was present historically. In contrast, the Whatcom County 
approach did not use GLO data and instead relied on the presence of headwaters and 
present-day topography (slope and aspect) and geomorphology (old stream waterways 
and swales) as indicators of historic waterway presence.  

2.2 Regulatory Waterway Types 
The first key agricultural waterway characteristic to consider in guiding BMPs is whether 
an HPA would be required. Whether an HPA is required is determined by whether the 
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waterway is naturally occurring or artificial, which in turn is based on the origin and 
management history of the waterway. Building on the efforts by Skagit and Whatcom 
counties, King County used historic GLO data, maps, and photos and present-day 
topographic and geomorphic information to assess waterway origin and history to judge 
whether channels were naturally occurring or artificial. If a geomorphic feature (e.g., 
stream channel, wetland, swale, toe-of-slope drainage) indicating a water source or water 
flow pathway was not evident, then the waterway was classed as “artificial.” To be 
classified as “natural,” a naturally occurring waterway had to have about 5 percent or less 
of its length straightened. All other naturally occurring waterways were classified as 
“modified.”  

King County’s classification system defines three types of regulatory waterways: 

 Natural Waterways: Natural waterways are naturally occurring water-bearing 
features, typically with headwaters, that have not been significantly altered from their 
historical meandering flow path or floodplain in any manner or, if historically altered, 
have reestablished a meandering course passively or through active restoration.   

 Modified Waterways: Modified waterways are natural waterways that have been 
straightened, usually as a consequence of diversion, dredging or diking, and have not 
reestablished a natural meander pattern.   

 Artificial Waterways: Artificial waterways are any channels that were not naturally 
occurring. They do not have headwaters or other natural water sources, and the 
Washington State Hydraulic Code does not apply to them. Their primary, typical 
purpose is to convey water from an individual farm property.   
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3.0. SALMONID USE OF AGRICULTURAL 
WATERWAYS 

Whereas channel origin is used to classify regulatory waterway type (in order to determine 
whether an HPA is required), biological value, defined by the potential level of salmonid 
use, is used to allocate BMPs.  

Salmonid distribution is not uniform in agricultural waterways (Berge et al. 2000; Berge 
2001, 2002; WSU/UW 2008, Colvin et al. 2009); therefore, certain locations support 
relatively high numbers and densities, whereas others do not. These differences provide a 
basis for differentiating use among waterways. This distinction is important because 
greater levels of BMPs, including more pre-dredging fish removal and post-dredging 
habitat enhancement (mainly riparian plantings), would be allocated to waterways with 
relatively high levels of salmonid use compared to those with low, rare, or no use. 

Agricultural waterway maintenance is typically conducted in the summer or early fall 
(July‒September) to take advantage of low water levels. Salmonid distribution is most 
restricted during this timeframe due to a combination of their life history characteristics, 
low stream flows, high water temperatures, and low dissolved oxygen.4 This timing is 
generally prior to adult salmon migrating into or spawning in the relatively small 
agricultural waterways addressed in this classification.5 Therefore, juveniles are the 
primary life history stage of salmon present in APD waterways at time of maintenance. 
Unless otherwise noted, salmon use is expressed as juvenile forms for this tool.  

This classification was developed for this low-water period (referred to as the “fish 
window”) to minimize potential impacts of maintenance activities on fish. This system does 
not attempt to classify salmon use during other times, such as winter. Because of high 
water tables, flooding concerns, and potential presence of adult as well as juvenile 
salmonids, routine and periodic channel maintenance work is not generally conducted 
during winter or spring. When it is done at those times, maintenance will require 
additional information regarding potential effects on fish and water quality in order to 
avoid or minimize and mitigate effects.  

As a result of many factors, potential level of salmonid use is more complicated to 
determine than waterway type. Consequently, a decision-tree diagram (Figure 3) was 
developed to help explain the logic used in its determination. Three basic waterway-related 

                                                        
4 Although seasonal use has not been comprehensively assessed, limited data on seasonal fish use in Cherry 
Creek channels in the Snoqualmie APD indicates that although more broadly dispersed in winter, fish are 
centered around similar areas of high use as during the summer and early fall (WSU/UW 2008). These data 
suggest that salmonids may be using similar areas year-round. 
5 Most APD channels are not used for spawning because of their naturally low gradients and historic dredging 
of spawning substrates. 
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Figure 3. Decision-tree diagram for determining potential level of salmonid use at time of maintenance in agricultural waterways. 
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factors (accessibility, flow, and temperature) and the rationale used in evaluating potential 
level of salmonid use are outlined in the decision-tree diagram, which is described in detail 
in the remainder of this chapter. Where available, the system uses local data, such as fish 
density estimates, fish removal counts, and temperature data collected from past 
maintenance projects or studies. Where local data were not available, the classification was 
guided by mapped or mappable criteria. 

3.1 Classifying Potential Level of Salmonid Use 
Whether salmonids are known to be or could be present in a given area when maintenance 
is conducted is the first consideration in assessing and classifying potential level of 
salmonid use. Decision criteria use either direct evidence (population estimates, fish 
removal counts, reliable visual estimates) or, if absent, information on barriers.  

Decision-tree Question 1 – Is there credible knowledge of fish use (e.g., density or 
population estimates, fish removal counts, or visual counts by a qualified fish 
biologist) during mid- to late-summer low-flow period? If yes, does that 
knowledge/information definitively indicate either high or low/no use? Level of 
summer/early fall salmonid use in most waterways is patchy (see below) and is 
typified as either few/low or many/high. Guidelines developed from this data are: 
densities of 0.2 salmonids/linear foot or more = “many” (“high” rating), densities of 
0.1 or lower = few (“low” rating).  

Decision-tree Question 2 – If no credible salmonid use information is available, or if 
such information is ambiguous or may be unreliable, is there a total fish passage 
barrier identified in an existing GIS database or through other credible local 
information? If a total barrier is present, then the use of the waterway is classified as 
“low.” 

Many agricultural waterways have potential for salmonid presence during some part of the 
year because of their low gradients plus proximity to and high connectivity with larger 
salmonid-bearing waterways. Actual presence and level of salmonid use, however, depends 
on accessibility and suitable flow and temperature. If credible knowledge already exists 
about presence and level of use or salmonids are known to be absent, the answer to 
Question 1 is yes, and if that knowledge indicates the level of use is more than very low or 
infrequent then that stream would be rated “high” for salmonid use. Likewise, if it is known 
definitively that salmon are not present or, at best, their abundance is low or their use is 
rare or infrequent then that stream is considered “low” for potential level of salmonid use. 

If there is no definitive credible knowledge of salmonid use, other information must be 
used to determine salmonid use potential. Actual use, presence, and abundance varies 
greatly among waterways because of the effects of numerous factors including migration 
barriers, water conditions (e.g., flow, depth, velocity, temperature, and dissolved oxygen), 
substrate, availability of food and cover, life history stage, and species interactions. The 
influence of any one or combination of these variables is further affected by larger-scale 
contextual factors such as season, geology, climate, and human activities including land, 
water, and fishery management. Of these variables and factors, barriers, geology, and land 
use can be readily evaluated for all waterways from GIS maps. Other factors, such as 
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temperature and flow, which may be available from project- or program-specific studies for 
select locations, are measureable on a site-specific basis or may be inferred from available 
GIS data where direct knowledge is not available.  

A comprehensive survey of fish use in King County’s APDs has not been conducted but site-
specific fish distribution, temporal use, and density data are available for a cross-section of 
APD waterways from past King County-funded research and from fish removals conducted 
for maintenance projects (Berge et al. 2000; Berge 2001, 2002; WSU/UW 2009). Table 1 
summarizes counts of fish (coho, all salmonids, and non-salmonids) caught in ADAP 
projects between 2008 and 2010. These data typify the range of use seen in APD 
waterways and provide a basis for the determination of potential levels of salmonid use in 
the second part of Question 1. 

When conditions are suitable, coho salmon juveniles are typically the most abundant 
salmonid in agricultural waterways during the summer-fall maintenance timeframe (Table 
1) (WSU/ UW 2008; King County unpublished data). Cutthroat trout of various ages are 
common but not as abundant as coho salmon. ESA-listed Chinook salmon and steelhead 
trout are less prevalent than coho or cutthroat. They are found infrequently or in relatively 
low numbers during the summer when channel maintenance projects typically occur; it is 
possible, but presently not known with confidence, that Chinook may be more abundant in 
late winter/early spring. Outside of large, mainstem river channels, ESA-listed bull trout 
have not been caught or observed in any of the King County APD waterways, perhaps 
because their predilection for cold, high elevation streams for spawning and early rearing 
makes them unlikely users of low elevation, relatively warm and small APD waterways.  

The relatively high level of use by coho salmon juveniles observed in some waterways may 
result from juvenile coho salmon affinity for low-gradient, low-velocity habitats, such as 
large pools and beaver ponds (Pollock et al. 2004). When suitable temperature and flow 
exists to support juvenile rearing during summer low flow periods, these channels are 
often especially productive juvenile rearing areas for coho salmon. 

When there is no definitive knowledge about salmonid presence in a stream, the next 
question, Question 2, is if total barriers to fish passage are present. Where present, they 
reduce the rating to “low” salmonid use for upstream areas, because it is presumed they 
effectively prevent many fish species, especially anadromous species such as coho salmon, 
from spawning and rearing in the waterway. A low rating for a waterway upstream from a 
channel blockage is not an assessment of a waterway’s future potential. Rather, it is 
assigned to indicate that until such time as the barrier is modified, removed, or shown not 
to be a barrier, applications of costly BMPs may not be necessary because the potential for 
encountering high levels of salmonids during maintenance is low. Conversely, because the 
system is intended to be flexible, ratings should change to reflect flow and temperature 
criteria once a barrier is made passable or removed.  

Many APDs are in floodplains adjacent to large rivers, and so periodic floods are a potential 
mechanism for transporting fish into otherwise inaccessible agricultural waterways. As a 
result of transport via flood waters, there is potential for salmonids to be present above  
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Table 1. Fish counts for ADAP maintenance projects conducted in King County APDs between 2008 and 2010.  

Agricultural 
Production 
District 

Stream segment Year  Project length (ft) 
Coho salmon All salmonids All fish  

per foot per 100 ft per 100 ft per 100 ft 

Lower Green Boscolo‒ 
upper channel  

2010 50  2.2  222  228  314  

Lower Green Boscolo‒ 
middle channel  

2010 100  0.5  56 62 107  

Lower Green Boscolo‒ 
lower channel  

2010 90  1.6  160  163.3  202  

Snoqualmie Stout‒ 
Ames Creek  

2010 ~5000  0.02  2.94 2.94  22.3  

Snoqualmie Jenson‒ 
unnamed creek  

2010 ~400  0.01  1  1.25  4  

Enumclaw DD5‒Enumclaw  2010 ~400  0.26  26.25  26.25  111.25  

Snoqualmie Stout‒FCF  2009 700  0  0  0  42  

Snoqualmie Pearce‒ 
N. Snoqualmie  

2009 no fish found‒had 
backwater  

0   0 0  0  

Snoqualmie Dolder‒south of 
Carnation  

2009 was dry at time of 
project  

0   0 0  0  

Snoqualmie Bellamy‒ 
“middle ditch” 

2008 2000  1  96.5  99.7  197.9  
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barriers in waters that would otherwise rate low for salmonid use. The number, type, and 
species of fish that could be transported by floodwaters would, presumably, vary by timing, 
size and pathway of floodwaters, and the type and number of fish available to be 
transported. Having been transported by floodwaters, presumably during winter or spring, 
fish would also have to not migrate out of the area and be able to survive to the time of 
summer or early-fall maintenance.  

Although floods do transport fish into agricultural waterways from time to time, and some 
fraction of those fish may remain in the channel and survive to the time of maintenance, the 
phenomenon has not been studied. Transport of fish into agricultural waterways via floods 
is therefore considered to be a rare or, at best, occasional occurrence. In any event, because 
of the high uncertainty about the effect of floods on fish distribution in agricultural 
waterways, flooding effects on fish distributions were not accounted for in the 
classification system.6  

If the answer to Question 2 is No, then more information is needed to determine potential 
level of salmonid use, and the next question relies on information about water flow. 

3.2 Water flow 
If salmonid presence cannot be determined from questions 1 and 2, the next set of factors 
for determining salmonid use is whether flows are sufficient to support salmonids during 
the maintenance time period. Three questions are used to determine if flow is sufficient. 

Decision-tree Question 3 – Is there known to be summer flow, a spring present, or is 
the channel a side channel to a mainstem river? This question asks whether the 
channel is known to be dry or mostly dry (for example, not flowing but may have 
isolated pools), based on the lack of perennial tributary or spring inputs, or if it is 
known to be flowing year round. An exception is made for mainstem river side-
channels, which are presumed to intercept shallow groundwater fed by the river 
when not connected via a surface channel, and so are rated “high.”  

Decision-tree Question 4 – If flows are unknown or uncertain, is the contributing 
(upstream) watershed area sufficient to generate summer flow? Watershed areas 
are broken into three area-classes‒that represent watershed areas with high (size > 
100 acres), moderate (size = 20-100 acres), or low (size < 20 acres) likelihood of 
generating perennial flow.  

Decision-tree Question 5 – Is there a geomorphic feature present that indicates 
seepage, or is there a backwatering effect causing standing water and that is also 
connected to a perennial stream? This question is designed to address situations 
when no reliable knowledge of flow is available and no obvious contributing 
watershed is present.  

                                                        
6 It should be noted, however, that should more than a few fish or any ESA-listed species be found in any area 
mapped as having low level of salmonid use, appropriate measures to protect and/or remove them will be 
taken regardless of the classification system’s rating. 
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Anecdotal observations of fish use in Skagit and Whatcom diking districts (B. Williams, 
WDFW, 2010 pers. comm.) as well as data collected in King County APDs (Table 1) indicate 
that salmonids tend to be most abundant, sometimes surprisingly so, in agricultural 
waterways fed by a perennial tributary or spring (WSU/UW 2009). Inversely, waterways 
with no perennial water source, such as those created explicitly for field drainage, tend to 
have few or no salmonids during maintenance. River side channels with no or only limited 
seasonal surface connection to a river are an exception: whereas they may have little or no 
flow from surface sources, they typically have sufficient depth and temperature to support 
salmonids during the summer-fall period because they are fed by shallow groundwater 
from the adjacent river. Therefore, for river side channels it is presumed that the potential 
for significant shallow groundwater exchange is high. This information has been distilled 
into the guidance found in Question 3, and is summarized in Table 2. 

 
Table 2. Determination of flow potential in APD waterways. 

Perennial status of waterway Classification 

Agricultural waterways fed by a perennial tributary 
or spring and flowing in summer 

Proceed to temperature 
question (see Section 3.3). 

Waterways with no perennial water source Depends on watershed size; 
proceed to Question 4. 

River side channel  High salmonid use. 

If the answer to all the parts in question 3 is No, then the next variable to examine is 
watershed size. Question 4 addresses watershed area needed to generate perennial flow. 
The relationship between perennial flow and watershed area is highly variable within and 
among regions of the Pacific Northwest depending on precipitation, topography, surficial 
and underlying geology and land use. Table 3 summarizes relationships between 
watershed area and perennial flow for the Puget Sound lowlands (Konrad 2000) and 
Oregon Coastal Range (Clarke et al. 2008) streams. Further, Palmquist (2005) evaluated 
the breakpoints between perennial (Type Np) and seasonal (Type Ns) streams and found 
the average basin area required to produce perennial flow in westside and coastal 
Washington State streams was 24 and 8 acres, respectively. Jaeger et al. (2007) 
investigated area required for perennial flow in southwest Washington streams and 
concluded that conservative and less conservative (median) values for perennial flow in 
channels draining basalt and sandstone stratigraphies were 2.4 and 0.5 acres and 3.8 and 
0.7 acres, respectively.  
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Table 3. Certainty of perennial flow by watershed area for Puget Lowland and Oregon Coastal 
Range streams (from Konrad 2003 and Clarke et al. 2008). 

Certainty Puget Lowlands Oregon Coastal Range 

100%  9.00 km2 (2,224 acres)  0.360 km2 (88.9 acres)  

70% 2.00 km2 (494 acres) 0.040 (9.9 acres)  

50% 1.20 km2 (297 acres)  0.025 km2 (6.1 acres)  

25% 0.55 km2 (135 acres )  0.020 (5 acres)  

0% 0.05 km2 (12.4 acres)  0.01 km2 (2.5 acres)  

 
Based on a review of a subset of APD streams in which seasonal flow conditions were well-
known, it was found that watershed area needed to be at least 100 acres in size to reliably 
produce perennial flow. This size (100 acres) is considerably smaller than Konrad’s median 
value of roughly 300 acres and more than Palmquist’s estimates of 24 acres. This variability 
is likely a result of differences in precipitation and geology among areas, uncertainty with 
respect to underlying local geology, and inaccuracies in mapping drainage areas. Many APD 
streams flow through or emanate from valley walls that produce significant volumes of 
groundwater-derived flow. In these areas, surface flow may be derived from significantly 
larger areas than topography would indicate because of the surrounding flat, plateau 
topography and complex, inter-bedded nature of the subsurface glacially formed geology. 
Observations of known salmonid use and flow by King County staff highly familiar with 
APD waterways were used to suggest less than 20, 20-100, and greater than 100 acres as 
criteria for selecting watershed areas with low, medium, and high likelihoods to produce 
perennial flow, respectively.  

If the size of the watershed is less than 20 acres, potential for salmonid use is classified as 
low. If, however, watershed size is over 20 acres, there may be potential for moderate to 
high levels of salmonids use, and so suitability of water temperature (question in 
Section 3.3) is used to determine potential level of salmonid use. However, the size of the 
watershed (whether it is greater than 100 acres or not) will impact the outcome if water 
temperature is determined to be good for salmon (Table 4). 

Table 4. Determining the likelihood of perennial flow in an agricultural waterway based on 
watershed area (answer to Question 4). 

Size of contributing 
watershed (acres) 

Likelihood of producing 
perennial flow 

Answer to Question 4 

<20 Low Low salmonid use.  

20-100 Medium 
Go on to temperature question. (High 
temperature=Low salmonid use. Cool 
temperature=Moderate salmonid use.) 

>100 High 
Go on to temperature question. (High 
temperature=Low salmonid use. Cool 
temperature=High salmonid use.) 
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Question 5 asks whether there are geomorphic features present that indicate valley wall 
discharge, wetland outflow, or backwater from a perennial stream. Even without a 
contributing perennial stream, spring, or adjacent river channel, waterways may collect 
seepage emanating from surrounding landforms, such as valley walls or historic wetlands. 
Waterways fed solely by seepage from such features are considered likely to have less flow 
than waterways fed by well-defined sources and therefore typically have lower potential to 
support fish. As a result, those features are considered likely to support no more than 
moderate numbers of salmonids during the summer-fall maintenance period. If none of the 
features in Question 5 exist, the stream is considered to have low salmonid use.  

3.3 Water Temperature 
If salmonids are likely to be present and there is known or potential for flow at time of 
maintenance, the third factor in the fish-use classification system is whether water 
temperatures are suitable for salmonids. Water temperature criteria could not be applied 
uniformly to the other questions; rather, it was applied as a modifier of questions 3, 4, or 5. 
The outcome of the water temperature question depends on which question it was 
approached from.  

Decision-tree (un-numbered question) – Where flow is known or is suspected to be 
present, do temperatures exceed the 7-day average daily or average daily maximum 
thresholds of 16o C or 18o C, respectively? If so, the potential to support salmonids 
during the summer and fall can be considered to be low. 

The effect of current temperature regimes (i.e., setting aside climate change predictions) on 
salmonids in lowland agricultural streams is, for the most part, unknown (Monohan 2004). 
Optimal summer temperatures for coho salmon growth range from 10 to 15o C, and this 
species can potentially withstand temperatures up to 26o C (McPherson 2006). Beschta 
(1987) concluded that salmonids tend to avoid temperatures above 15o C. In assessing 
physical habitat limits for coho salmon, Reeves et al. (1989) suggested that temperatures 
exceeding 20o C for two weeks are limiting for coho salmon in western Oregon and 
Washington. Welsh et al. (2001) found that in the Mattole River of northwestern California, 
coho salmon are not likely to occur in stream reaches where the 7-day mean daily 
temperature exceeds 16.3o C or the 7-day average maximum daily temperatures exceed 
18o C. Because it provides discrete thresholds for coho salmon presence and is consistent 
with other literature, we recommend use of the Welsh criteria as the initial screening 
criterion for temperature suitability. Measuring stream temperature to derive these values 
requires significant effort, preferably over multiple years, and includes identification of 
locations and timing for measurement and calibrating and maintaining temperature 
meters.  

In most APD waterways, water temperatures have not been measured or measured 
sufficiently to reliably estimate maximum, minimum, and multi-day (e.g., 7-day average 
maximum daily) values. Where temperature data is available, it is often for a year or less, 
and these short time frames render it subject to bias driven by an especially warm or cold 
year. A few select places, such as lower Ames Creek (Abella et al. 2010), may have sufficient 
temperature data to judge potential level of salmonid use using temperature criteria. Given 
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the dearth of temperature data, the temperature criteria in this classification scheme are 
provided mainly as a guide to future instances should sufficient data become available or 
when there is need to better inform and refine the classification system to help make 
decisions on the level of BMPs that might be required during maintenance to protect 
aquatic life.  

Temperature in small agricultural waterways is difficult to characterize using landscape or 
watershed-scale GIS data because it may be more influenced by groundwater and local 
riparian vegetation than the condition of upstream areas. For example, Monohan (2004) 
examined a variety of potential basin- and reach-scale variables affecting temperature in 
the Skagit River basin and found vegetative buffer width and stem density to be the 
primary factor in determining temperatures; discharge, basin size, and land use were not 
significant determinants of temperature. One likely reason for lack of correlation of 
temperature with landscape variables is that summer-time base-flow in agricultural 
waterways may be derived mostly from relatively cool, localized groundwater seeps rather 
than surface runoff.  
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4.0. RESULTS FROM APPLYING THE 
CLASSIFICATION SYSTEM  

Waterway classifications for each APD are shown in maps 1, 2, 3, and 4 in Appendix A: 
Map 1. Snoqualmie River  

Map 2. Sammamish River  

Map 3. Enumclaw & Upper Green River  

Map 4. Lower Green River  
Across all APDs the greatest proportion (40.0 percent) of waterways were rated as having 
potential for high levels of salmonid use during maintenance, whereas proportions of 
waterways with moderate or low levels of potential use were 23 and 28 percent, 
respectively (Table 5a.). With regards to waterway type, most (48.0 percent) were rated as 
modified natural with roughly equal proportions of natural (21.5 percent) and artificial 
(22.0 percent) across all APDs.  

Among APDs, the Snoqualmie (Table 5b), Lower Green (Table 5c) and Enumclaw (Table 5e) 
APDs had roughly similar proportions of waterway conditions, although the Snoqualmie 
APD had a relatively small proportion (13.0 percent) of artificial waterways, whereas the 
proportions of artificial waterways in the Lower Green and Enumclaw APDs were 27.9 and 
29.5 percent, respectively. The Snoqualmie APD also had a lower proportion (19.7 percent) 
of waterways rated as having low levels of potential salmonid use than either the Lower 
Green (32.2 percent) or the Enumclaw (35.7 percent) APDs.  

The Middle Green (Table 5d) and Sammamish (Table 5f) APDs differed from the other 
APDs in a couple ways. The Middle Green APD had a high proportion (86.4 percent) of 
natural waterways, whereas the Sammamish had a very low proportion (0.2 percent) of 
natural waterways. The Sammamish APD’s low proportion of natural waterways 
presumably reflects a much more intensively modified (i.e., dredged, and straightened) 
condition. The Middle Green APD also had a high proportion (69.1 percent) of waterways 
rated as having high levels of potential fish use and a low proportion (4.7 percent) of its 
channels rated as low levels of potential fish use.  In contrast, the Sammamish APD had a 
relatively high proportion (40.1 percent) of waterways rated as having low level of 
potential salmonid use during maintenance, due in part to a large number of fish passage 
barriers along the Sammamish River. Several areas, especially very flat areas on the 
Enumclaw Plateau, could not be classified without additional field work, and so salmonid 
use in those areas remains “unknown.” Appendix B provides a full accounting of all 
categories. 

The classification system provides a system that is transparent in logic and determinations. 
The system also includes a database to store and update knowledge such as fish use 
(species presence, abundance, and density), location and fish-passability of instream 
structures, water flow, temperature, channel maintenance actions, and changes in instream 
and riparian conditions. Over time, as waterways are assessed and maintained, new 
information can be added to the database. New information should increase accuracy of the 
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classification system and improve our understanding of the role APD lands and waterways 
play in the broader context of watershed-based salmon conservation and recovery efforts. 

An additional benefit of developing and mapping the classification system is that stream 
location accuracy was improved: some new channels were found and added to APD maps, 
whereas some channels previously thought to exist were found to not exist and so were 
eliminated from APD maps. 

Table 5. Summary of agricultural waterway classification showing proportions of waterways 
with high, medium, or low levels of potential fish use and natural, modified (from 
natural), and artificial waterway types for (a.) all APDs in King County, (b.) Snoqualmie 
APD, (c.) Lower Green APD, (d.) Middle Green APD, (e.) Enumclaw APD, and  
(f.) Sammamish APD as of February 2011. 

a. All APDs                                         b. Snoqualmie APD 
 

 

 

 

 

  

c. Lower Green APD     d. Middle Green APD 

 

 

 

 

 

 

e. Enumclaw APD     f. Sammamish APD 

 

 

 

 

 

*Totals will not equal 100% because the proportion of streams in the “unknown” category is not shown. See Appendix 
B for a complete accounting of all categories. 
 
 

Waterway 
Type 

Potential Fish Use 
High Moderate Low total* 

Natural 15.0% 8.5% 1.7% 25.2% 
Modified 22.8% 19.0% 5.3% 47.0% 
Artificial 0.3% 0.0% 12.7% 13.0% 
total* 38.1% 27.4% 19.7%   

 

Waterway 
Type 

Potential Fish Use 
High Moderate Low total* 

Natural 15.2% 4.9% 1.4% 21.5% 
Modified 24.7% 18.0% 5.3% 48.0% 
Artificial 0.1% 0.4% 21.6% 22.1% 
total* 40.0% 23.2% 28.3%   

 

Waterway 
Type 

Potential Fish Use 
High Moderate Low total* 

Natural 61.0% 21.7% 3.6% 86.4% 
Modified 8.1% 2.4% 0.0% 10.5% 
Artificial 0.0% 0.0% 1.1% 1.1% 
total* 69.1% 24.1% 4.7%   

 

Waterway 
Type 

Potential Fish Use 
High Moderate Low total* 

Natural 14.6% 4.3% 0.0% 18.92% 
Modified 30.4% 21.2% 0.0% 51.63% 
Artificial 0.0% 0.0% 27.9% 27.90% 
total* 45.0% 25.5% 27.9%   

 

Waterway 
Type 

Potential Fish Use 
High Moderate Low total* 

Natural 11.2% 1.1% 1.1% 13.3% 
Modified 27.0% 18.3% 5.6% 50.9% 
Artificial 0.0% 0.5% 29.0% 29.5% 
total* 38.2% 19.8% 35.7%   

 

Waterway 
Type 

Potential Fish Use 
High Moderate Low total* 

Natural 0.0% 0.1% 0.1% 0.2% 
Modified 29.9% 26.9% 16.1% 73.0% 
Artificial 0.0% 2.0% 23.9% 25.9% 
total* 29.9% 29.0% 40.1%   
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5.0. APPLICATION TO THE 
AGRICULTURAL DRAINAGE 
ASSISTANCE PROGRAM  

This classification system was developed to help reach an agreement among State (WDFW 
and WDOE) and County regulators and habitat managers for a permitting process for the 
periodic, routine maintenance of agricultural waterways. The details and recommendations 
of the agreement are described in a 2011 Letter of Agreement between WDFW and King 
County7. The mutual goal of the agreement was to “make the permit process more 
predictable, efficient, and cost-effective while minimizing negative impacts to fish life and 
water quality.”  

To facilitate the permit process, the agricultural waterways classification system was used 
to delineate the extent of WDFW’s HPA jurisdiction and identify BMPs that, when agreed 
upon by a given farmer, were sufficiently protective of salmon and water quality to instill 
confidence among the regulators to allow them to issue a permit to conduct maintenance 
work with no further requirements in select APD waterways. There was concern over 
whether the BMPs would be protective enough for all possible waterway conditions. 
Although all APD waterways were classified and mapped, some were excluded from the 
Agreement, including those having one or more of the following conditions: (a) classified as 
“natural,” (b) having 20 cubic feet per second (cfs) or greater mean annual flow, or (c) 
where flow volumes during the fish-construction window would exceed the capacity of a 
single 4-inch-diameter pump. Reaches with any of these conditions were excluded because 
of one or more reasons, including: (a) higher likelihood of encountering an ESA-listed 
species, (b) high quality of the current condition, or (c) flows may be of sufficiently high 
volume during the maintenance time period that additional effort may be needed to control 
erosion and water quality effects. Agricultural waterways maintenance may be done in 
those places but must be done under the standard permitting process to ensure protective 
measures are sufficient. 

For applicable APD waterways, required BMPs address: (a) site prep to assess conditions, 
install flow bypasses, and remove fish prior to construction; (b) control and monitoring of 
erosion, sediment, turbidity, and fish during construction; and (c) site stabilization after 
construction, including planting and monitoring success of planted vegetation in riparian 
buffer strips for up to three years. BMPs that address erosion, sediment, and water quality 
impacts are important regardless of channel type or fish use and thus do not vary by 
waterway classification. The waterway classification directs BMPs based on whether a 
given channel is covered under the permit and, if so, the degree of fish removal effort to 
anticipate and budget for and the width of riparian plantings (Table 6).  
 

                                                        
7 http://your.kingcounty.gov/dnrp/library/water-and-land/agriculture/drainage-assistance-program/adap-
2011-hpa-mou-wdfw.pdf  

http://your.kingcounty.gov/dnrp/library/water-and-land/agriculture/drainage-assistance-program/adap-2011-hpa-mou-wdfw.pdf
http://your.kingcounty.gov/dnrp/library/water-and-land/agriculture/drainage-assistance-program/adap-2011-hpa-mou-wdfw.pdf
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Table 6. Required best management practices (BMPs) for fish removal and vegetation plantings 
based on channel type and potential level of salmonid use. For additional details on 
BMPS, such as type and spacing of plants, please 
visit:  http://your.kingcounty.gov/dnrp/library/water-and-land/agriculture/drainage-
assistance-program/adap-2011-hpa-mou-wdfw.pdf  

 Potential Level of Salmonid Use 

Channel 
Type High Moderate Low 

Natural Not applicable Not applicable Not applicable 

Natural 
Modified 

Fish Removal – Use 
ESA Section 4(d) 
protocols for road 
maintenance* 

Vegetation Planting – 
three (3) rows of native 
trees/shrubs on each 
bank 

Fish Removal – (a) Trap 
overnight, and (b) perform at 
least one pass with at least 
one suitable capture method 
(electrofishing and/or seining) 

Vegetation Planting – two (2) 
rows of native trees/shrubs 
on each bank 

Fish Removal – (a) Trap 
overnight, and (b) perform at 
least one pass with suitable 
capture method (electrofishing 
and/or seining) 

Vegetation Planting – two (2) 
rows of native trees/shrubs on 
each bank 

Artificial Fish Removal – ESA 
Section 4(d) protocols 
for road maintenance 

Vegetation Planting – 
two (2) rows of native 
trees/shrubs on each 
bank 

 

Fish Removal – (a) Trap 
overnight, and (b) perform at 
least one pass with suitable 
capture method 
(electrofishing and/or seining) 

Vegetation Planting – one (1) 
row of native trees/shrubs on 
each bank 

Fish Removal – Trap overnight 
to confirm absence. If fish 
detected, then (a) trap overnight, 
(b) perform at least one pass 
with suitable fish capture method 
(electrofishing and/or seining), 
and (c) update database.  

Vegetation Planting – no 
plantings required 

* Procedures for fish removal under ESA Section 4(d) exemption are described online 
here:  http://www.kingcounty.gov/transportation/kcdot/Roads/Environment/RegionalRoadMaintenanceESAGuidelines.
aspx  

 

http://your.kingcounty.gov/dnrp/library/water-and-land/agriculture/drainage-assistance-program/adap-2011-hpa-mou-wdfw.pdf
http://your.kingcounty.gov/dnrp/library/water-and-land/agriculture/drainage-assistance-program/adap-2011-hpa-mou-wdfw.pdf
http://www.kingcounty.gov/transportation/kcdot/Roads/Environment/RegionalRoadMaintenanceESAGuidelines.aspx
http://www.kingcounty.gov/transportation/kcdot/Roads/Environment/RegionalRoadMaintenanceESAGuidelines.aspx
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APPENDIX A 
 

Map 1.  Snoqualmie River  

Map 2.  Sammamish River  

Map 3.  Enumclaw & Upper Green River  

Map 4.  Lower Green River   
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A Salmon-based Classification to Guide Best Management Practices for Agricultural Waterways Maintenance 

King County 27 December 2014 

APPENDIX B 
 
Table B-1. Accounting of all waterway classifications for all King County APDs as of February 

2011. 
  Lower Green APD Middle Green APD Enumclaw APD Total all Green APDs 

Classification type Miles % Miles % Miles % Miles % 

Unknown (need to field 
check) 0.27 1.56% 0.49 2.08% 12.94 6.27% 13.70 5.54% 

High Natural 2.53 14.62% 14.48 61.02% 23.11 11.20% 40.11 16.21% 

High Modified 5.25 30.39% 1.92 8.10% 55.77 27.02% 62.95 25.44% 

High Artificial 0.00 0.00% 0.00 0.00% 0.00 0.00% 0.00 0.00% 

Moderate Natural 0.74 4.30% 5.15 21.70% 2.18 1.06% 8.07 3.26% 

Moderate Modified 3.67 21.24% 0.57 2.41% 37.66 18.25% 41.90 16.94% 

Moderate Artificial 0.00 0.00% 0.00 0.00% 1.11 0.54% 1.11 0.45% 

Low Natural 0.00 0.00% 0.86 3.64% 2.18 1.06% 3.05 1.23% 

Low Modified 0.00 0.00% 0.00 0.00% 11.59 5.62% 11.59 4.69% 

Low Artificial 4.82 27.90% 0.25 1.06% 59.84 28.99% 64.91 26.24% 

Lake 0.00 0.00% 0.00 0.00% 0.00 0.00% 0.00 0.00% 

totals 17.28 100.00% 23.72 100.00% 206.39 100.00% 247.40 100.00% 

 

 

Sammamish APD 
South Snoqualmie 

APD 
North Snoqualmie 

APD Total Snoqualmie 

Classification type Miles % Miles % Miles % Miles % 

Unknown (need to field 
check) 0.14 0.99% 3.18 7.60% 6.19 6.89% 9.37 7.11% 

High Natural 0.00 0.00% 9.17 21.90% 10.63 11.83% 19.80 15.03% 

High Modified 4.21 29.89% 10.34 24.70% 19.67 21.88% 30.01 22.77% 

High Artificial 0.00 0.00% 0.00 0.00% 0.38 0.42% 0.38 0.29% 

Moderate Natural 0.01 0.06% 3.70 8.85% 7.42 8.26% 11.13 8.45% 

Moderate Modified 3.79 26.94% 4.56 10.89% 20.44 22.73% 25.00 18.97% 

Moderate Artificial 0.28 2.00% 0.00 0.00% 0.00 0.00% 0.00 0.00% 

Low Natural 0.01 0.11% 0.74 1.77% 1.55 1.72% 2.28 1.73% 

Low Modified 2.27 16.12% 1.97 4.70% 4.96 5.52% 6.93 5.26% 

Low Artificial 3.36 23.89% 3.29 7.87% 13.42 14.93% 16.72 12.69% 

Lake 0.00 0.00% 4.90 11.72% 5.24 5.83% 10.15 7.70% 

totals 14.07 100.00% 41.85 100.00% 89.91 100.00% 131.76 100.00% 
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