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 TECHNICAL MEMORANDUM 
 
 

Date: February 28, 2005 
 

To: Jenny Gaus, Scott Gonsar 
City of Kirkland 

 

From: Ken Ludwa, P.E. 
 

Subject: Dry Weather Sampling Plan 
 

cc:  
 
 

Project Number: 558-1802-035 (01/04) 
 

Project Name: City of Kirkland SWMP Update 
 

This memorandum outlines a plan to identify illicit or improper discharges to the City of Kirkland storm 
drainage system through dry weather sampling.  Implementation of the plan will constitute compliance 
with Minimum Control Measure 3 – Control of Illicit Discharges, of the NPDES Phase II Program, 
directed by the Washington State Department of Ecology. 

Purpose 

Evaluating flow in the storm drainage system during dry weather allows for identification of surface flow 
not related to precipitation.  Surface water flow observed during periods of dry weather could result from 
a number of sources including (1) groundwater infiltration into the pipe network, (2) surface water 
discharge (small streams) into the pipe network, (3) infiltration from sanitary sewer pipes, or (4) illicit or 
improper non-stormwater discharges from residents or businesses (whether deliberate, due to ignorance, 
or due to mistaken pipe connections).   

Federal regulations define an illicit discharge as “...any discharge to an MS4 [municipal separate storm 
sewer system] that is not composed entirely of storm water...” with some exceptions.  These exceptions 
include discharges from NPDES-permitted industrial sources and discharges from fire-fighting activities. 
Illicit discharges are considered “illicit” because MS4s are not designed to accept, process, or discharge 
such non-storm water wastes.  The attached EPA fact sheet provides examples of discharges that are and 
are not considered illicit.   

A notable source of dry-weather flow in the City of Kirkland stormwater system is groundwater 
discharge.   

The goal of this investigation is to determine where improper discharges are occurring so that steps can be 
taken to eliminate such sources from the storm drainage system. 

Methods 

Stormwater catch basins and manholes will be investigated starting at the lowest point in the basins where 
water is discharged to Lake Washington, a stream, or a wetland.  If no water is detected at the lowest 
outfall of a particular storm drainage basin, upstream sampling will not be necessary since it is presumed 
that any discharge occurring upstream would discharge to the lowest point in the basin.  If water is 
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detected at the lowest node, investigation will continue upstream until the location of the source of water 
can be identified.  Observations will generally occur at major catch basin nodes within the system as a 
first round of testing.  If water is identified at a downstream major node, but not at the next major node 
upstream, minor nodes between the two will be sampled to pinpoint the source.   

This process will be continued to the highest point in the drainage system where all sources have been 
identified, and no other flows are observed.   

Additional Testing 

If a discharge source cannot be pinpointed between two nodes, water quality sampling for fecal coliforms, 
oil and grease, and detergents (surfactants) will be used to test for improper discharges.  Fecal coliforms, 
oil and grease, and detergents are indicators of sewage or domestic water in the stormwater system.   

If water quality sampling yields positive results between two nodes (indicating a likely improper 
discharge), and the source cannot be identified, smoke testing or camera work will be used to locate the 
source of discharge.   

If water quality sampling yields negative results, it will be assumed that water entering the stormwater 
system is groundwater infiltration.  A significant amount of groundwater discharge occurs along the 
slopes above Lake Washington.   

Dry Weather Conditions 

Dry weather sampling follow a period of at least two days with no measurable rainfall.  Longer 
antecedent dry periods will reduce the observation of groundwater discharge and interflow, thus reducing 
the need for upstream tracing work.  July, August, and September are the ideal months for this effort.  It is 
also best to schedule this effort when no rain is forecast for several days.   

Data Sheet and Map 

The attached form should be used to document testing results.  Included is an example of how to fill out 
the form.  The form includes space for a schematic to show sampling points and other observations.   

A drainage system map will also be used.  The attached map shows all nodes and outfalls, and 
recommended observation starting points at outfalls to streams and lakes.  These are only suggested 
starting points; it may be necessary to use other points based on accessibility.  Closer-scale maps (e.g., 
one large map for each subbasin or group of small subbasins) may be more useful for taking notes.   

Remove/Correct Illicit Connections 

If an improper source is identified, the offending discharger should be notified and directed to correct the 
problem.  Education efforts and working with the discharger can be effective in resolving the problem 
before taking legal action. 

Record Keeping 

Identification and control of illicit discharges are NPDES Permit requirements.  It is not necessary to 
report the results of the dry weather observation plan to the Department of Ecology, but records should be 
kept, as Ecology may request demonstration that this requirement has been met.  A formal report is not 
necessary, but a map and an accompanying log should be kept to document outfalls screened, complaints 
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received and corrected, and improper discharges and quantities of flow identified and eliminated, as well 
as sources of flow (groundwater) that do not constitute illicit discharges.   

A hard copy of electronic version of the drainage system map should be used to keep records of: 
 

• Points where observation confirmed no dry-weather flow; 
• Points where water was observed and additional source tracing (WQ sampling, smoke testing, 

camera work) is needed to identify source;  
• Points where water was observed and legitimate source (stream/groundwater) was identified; 
• Points where illicit or improper source was identified and needs to be controlled;  
• Points where illicit or improper source has been controlled.   

The sampling plan may take place over more than one dry season.  The dry weather sampling plan should 
not have to be repeated frequently (i.e., once this plan has been completed, it may not be necessary to 
repeat this effort for several Permit cycles).   

Level of Effort 

There are 154 observation points identified on the attached map.  These points are suggested starting 
points, and additional observation points will be necessary wherever water is observed in the drainage 
system.  Because of the amount of groundwater present in the City’s drainage system, it is assumed that 
approximately half of these points will require additional observations upstream.  Based on the typical 
drainage system upstream of each starting point, it was assumed that 8 additional observation points 
would be required in each instance where water was observed.  This results in an estimate of: 
 

• 154 starting points, and 
• 77 x 8 = 616 additional points,  
• For a total of 770 observation points.   

For one-person crews, it is assumed that observations can be made at 25 points per day, for approximately 
31 days of effort (246 person-hours).  For two-person crews, it is assumed that observations can be made 
at 40 points per day, for approximately 19 days of effort (308 person-hours).  This estimate does not 
include time or materials for water quality sampling, smoke testing, or camera work.   
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Sampling Personnel: Weather:
Date: Precipitation in preceding 48 hours:
General Observation Directions:
1.  Observations should occur starting at the lowermost outfall and proceeding upstream.
2.  Continue observations at major catch basin nodes upstream if water is detected.  
3.  If no water is detected at an observation point (outfall or catchbasin node), there is no need for observations upstream.  
4.  If water is observed in a downstream node, but not in an upstream node, make observations between these nodes to determine where water 
     is entering system.  If visual observation cannot confirm source, perform water quality sampling (refer to Dry Weather Technical Memo).  

Outfall/ 
Catch 
Basin 

Number
Time 

Sampled

Water 
Present? 
(Yes/No)

Location from 
last observation 

(upstream or
downstream)

Source 
Identified? 

(see 
comments) Comments

Sampling Schematic
start new sheet when necessary, or use drainage system map

City of Kirkland
Dry Weather Stormdrain Observation Form
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