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Purpose

BMP c250: construction Stormwater chemical rreatment

Conditions of Use

under development may not be adequate to ensure compliance with the
water quality standard for turbidity in the receiving water. chemical
treatme ired to protect streams from the impact of turbidstormw . especially when construction is to proceed through
the wet

tr'ormal writ from E he Local permitting
Authority is the use treatment regardless of
site size. Th use Ch tment shall be indicated
on the Notice of Intent for coverage under the General construction

en designed as part ofthe
t a ical treatment may be
ite tances with formal

written approval from Ecolory and the Local permitting Authority.

aut ication phase of
(or tion on the project
che is added after this

stage, an addendum will be necessary and may result in project approval
delay.

See Appendix lI-B fbr background information on chemical treatmenr.

Criteria for Chemical
stormwater discharged ic
organisms. The follow
proposed for stormwater treatment at construction sites. Authorization to
use a chemical in the field based on this protocol does not relieve the
applicant from responsibility for meeting all discharge and receiving
water criteria applicable to a site.

o Treatment chemicals must be approved by EpA for potable water use.

. Petroleum-based polymers are prohibited.

Design and
Installation
Specificatlons
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' Prior to authorization for field use,.jar tests shall be conducted to

at which the treatment chemical is proposed for use or a water solution
using soil from the proposed site.

' The proposed maximum dosage shall be at least a factor of five lower
than the no observed effects concentration (NOEC).

. The approval of a proposed treatment chemicar shall be conditional,
subject to full-scale bioassay monitoring of treated stormwater at the
construction site where the proposed treatment chemical is to be used.

. 'freatme passed the above testing
protocol Contact the Department of
Ecology eatment chemicals that have
been evaluated and are currently appr.oved for use.

Treatment System Design considerations: J-he design and operation of
a chemical treatment system should take into consideraiion the iactors that

may not be possible to
design because of
ess, it is important to

A dosage that is
t turbidity. There
the adage "adding

' The coagulant must be mixed rapidly into the water to insure proper
dispersion.

. A flocculation step is important to increase the rate of seffling, to
produce the lowest turbidity. and to keep the dosage rate as low as
possible.

. Too little energy input into the water during the flocculation phase
results in flocs that are too small and/or insufficiently dense. T'oo
much energy can rapidly destroy floc as it is formed.
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' Since the volume of determinant in the amount of energy
per unit volume, the ergy input system can be too small
relative to the volum

st : Chemical tre
tc systems using trailer_

ti 
gh continuous t

The treatment system shall use a minimum of two lined treatment cells.
Multiple treatment cells allow for clarification of treated water while other

ied. T be ponds or tanks.
en em han six feet high
nalyse ay also be suitable

The following equipment should be located in an operations shed:

. the chemical injector:

. secondary containment tbr acid, caustic, buft'ering compound, and
treatment chemical;

. emergency shower and eyewash, and

. monitoring equipment which consists of a pH meter and a
turbidimeter.

Sizing C ination of
area and should be
during m vents. [t i
the storage pond or other holding area should be sized to hold 1.5 times
the runotf volume of the lO-year, 24-hour storm event. Bypass should be
provided around the chemical treatment system to accornmodate extreme
storm events. Runofrvolume shall be calculated using the methods
presented in Volume 3, chapter 2. lf no hydrologic analysis is required
for the site. the Rational Method may be used.

Primary settling should be encouraged in the storage pond. A forebay
with access for maintenance may be beneficial.

There are two opposing considerations in sizing the treatment cells. A
larger cell is able to treat a larger volume of water each time a batch is
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Maintenance
Slandards

processed. However, the larger the cell the longer the time required to
empty the cell. A larger cell may also be less effective at flocculation and
therefore require a longer seftling time. The simplest approach to sizing
the treatment cell is to multiply the allowable discharge ilow rate times the
desired drawdown time. A 4-hour drawdown time allows one batch per
cell per 8-hour work period, given I hour of flocculation followed by two
hours of settling.

The permissible discharge rate governed by potential downstream effect
can be used to calculate the recommended size of the treatrnent cells. l'he
following discharge flow rate limits shallapply:
. lf the discharge is directly or indirectly to a stream, the discharge flow

rate shall not exceed 50 percent ofthe peak flow rate ofthe2-year,24-
hour event for all storm events up to the l0-year.24-hour event.

. If discharge is occurring during a storm event equal to or greater than
the lO-year, 24-hour event. the allowable discharge rate iJthe peak
flow rate of the l0-year,24-hour event.

. Discharge to a stream should not increase the stream flow rate by more
than l0 percent.

. If the discharge is directly to a lake, a major receiving water listed in
Appendix C of Volume l, or to an infiltration system, there is no
discharge flow limit.

. If the discharge is to a municipal storm drainage system, the allowable
discharge rare may be limited by the capacity of the public system. lt
may be necessary to clean the municipal storm drainage system prior
to the start ofthe discharge to prevent scouring solids from the
drainage system.

. Runoffrates shall be calculated using the methods presented in
volume 3, chapter 2 for the predeveloped condition. rf no hydrologic
analysis is required for the site. the Rational Method may be Lsed.

Monitoring: The following monitoring shall be conducted. Test results
shall be recorded on a daily log kept on site:

Operational Moni torins

. pH, conductivity (as a surrogate for alkalinity), turbidity and
temperature of the untreated stormrvater

. Total volume treated and discharged

. Discharge time and flow rate

. Type and amount of chemical used for pH adjustment

. Amount of polymer used for treatment

. Seftling time
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Compliance Monitoring

. pH and turbidity of the treated stornwater

. pH and turbidity of the receiving water

Biomonitorins

Treated be tested for acute ( . Bioassays
shall be aboratory accredited nlessotherwi cology. The perfor rd for acute
toxicity is no statistically significant difference in survival between the
control and 100 percent chemically treated stormwater.

Acute toxicity tests shall be conducted with the following species and
Protocols: 

static-renewar test.
ncorlrynchus mykiss
90/027F) may be

. Daplrnid, Ceriodaphnia dubia, Daphnia pulex, or Daphnia magna (4g
hou r static test, method : F.p Al 6O01 4-90/ 027 F).

All toxicity tests shall meet quality assurance criteria and test conditions in
versions of the EPA test method and Ecology publication

.Laboratory 
Guidance and Whole Eflluent Toxicity Test

formed on the first five batches and on every tenth
otherwise approved by Ecology. Failure to meet the
shall be immediately reported to Ecology.

Discharge compliance: Prior to discharge, each batch of treated

change in the pH of the receiving water of more than 0.2 standard units. It
is often possible to discharge treated stormwater that has a lower turbidity
than the receiving rvater and that matches the pH.

Treated stormwater samples and measurements shall be taken from the
discharge pipe or another location representative of the nature of the
treated stormwater discharge. Samples used for determining compliance
with the water quality standards in the receiving water shallnot be taken
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from the treatment pond prior to decanting. compliance with the water
quality standards is determined in the receiving water.

operator Training: Each contractor who intends to use chemical
treatment shall be hained by an experienced contractor on an active site
for at least 40 hours.

standard BMPs: Surface stabilization BMps should be implemented on
site to prevent significant erosion. All sites shall use a truck wheel wash
to prevent tracking of sediment offsite.

Sediment Removal And Disposal:

' Sediment shall be removed from the storage or treatrnent cells as

' Sediment may be incorporated into the site away from drainages.
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Purpose

Conditions of Use

BMP C251: Construction Stormwater Filtration

Design and
Inslallalion
Specifications

Filtration removes sediment ttom runofforiginating from disturbed areas
of the site.

Traditional BMPs used to control soil erosion and sediment loss ftom sites
under development may not be adequate to ensure conrpliance with the
water quality standard for turbidity in the receiving water. Filtration may
be used in conjunction with gravity settling to remove sediment as small
as fine silt (0.5 pm). The reduction in turbidity wiil be dependent on the
parlicle size distribution of the sediment in the stormwater. [n some
circumstances, sedimentation and filtration may achieve compliance with
the water quality standard for turbidity.

Unlike chemical treatment, the use of construction stormwater filtration
does not require approval from Ecology.

Filtration may also be used in conjunction with polymer treatment in a
portable system to assure capture of the flocculated solids.

B ac kgro u nd I nformation

Filtration with sand media has been used for over a century to treat water
and wastewater. The use of sand flltration for treatment of stormwater
has developed recently, generally to treat runoff fiom streets, parking lots,
and residential areas. The application of filtration to construction
stormwater treatment is currently under development.

Two types of filtration systems may be applied to construction stormwater
treatment: rapid and slow. Rapid sand filters are the typical system used
for water and wastewater treatment. They can achieve rerativery high
hydraulic flow rates, on the order of 2 to 20 gpm/sl'. because they have
automatic backwash systems to remove accumulated solids. ln contrast,
slow sand filters have very low hydraulic rates. on the order of 0.02
gpm/st, because they do not have backr,vash systems. To datc. slow sand
filtration has generally been used to treat stormwater. Slow sand filtration
is mechanically simple in comparison to rapid sand filtration but requires a
much larger filter area.

Filtration Equipment. Sand media filters are available with automatic
backwashing features that can filter to 50 pm particre size. Screen or bag
filters can filter down to 5 pm. Fiber wound filters can remove particles
down to 0.5 pm. Filters should be sequenced from the largest to the
smallest pore opening. Sediment removal efficiency will be relatecl to
particle size distribution in the stormwater.

Treatment Process Description. Stormwater is collected at interception
point(s) on the site and is diverted to a sediment pond or tank fbr removal
of large sediment and storage of the stormwater before it is treated by the
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GFK Consulting
Land Development Services

GFK Consulting Inc ~ 1726 Holbrook Ave, Everett Wa 98203 ~ 425 347 2898

October 4, 2012

City of Sammamish Planning Commission and Staff

This letter will serve to graphically explain the proposed Pilot program to allow development
within the no-disturbance areas within the Erosion Hazard overlay. In the following slides two
representative parcels, Parcel A and B are used to demonstrate how site grading and
development would be undertaken under the Pilot Program. Parcel A fronts East Lake
Sammamish Parkway and Parcel B is immediately to the east of A and drains partially over A
and partially into a natural stream that runs down the east south boundary of both parcels.
Approximately 50% of A is comprised of slopes greater than 15% and would fall into the no-
disturbance designation.
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The owner of Parcel B wishes to develop the property

In order to develop the subdivision under the Pilot Program, Parcel B must do the following:

1. Adhere to strict seasonal limitations for construction: May 1st to September 30th.

2. Limit the total acreage opened for grading per season: 20 acres.

3. Establish a "tightlined" stormwater conveyance directly into Lake Sammamish or to a
natural conveyance where it is determined that erosion is not a concern.



GFK Consulting
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4. Install permanent stormwater detention, and water quality treatment facilities prior to
mass grading.

5. Extend the tightline storm conveyance upstream to adjoining properties for future
connection.

6. Complete construction or winterize site prior to September 30th .

Items 1 through 4 are demonstriated below:

In this example the land owner was able to establish an easement thru the property fronting the
lake in order to discharge directly into the lake via a tightlined system. Another option within the
Pilot program would have been to discharge into the natural stream to the south if it was
determined that this areas did not represent a high erosion hazard. It can be seen from this
picture that only a small section of the total site needs to be cleared in order to install the
necessary conveyance and water quality facilities.



GFK Consulting
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Once these systems are in place, and after June 1st, clearing and grading of the entire site can
begin;

Standard erosion control measures per DOE and the City of Sammamish will be put into place.
However, with the installation of the tighlined system, the contractor has the ability to separate
high energy water from erodible soils. The erosive capacity of stormwater runoff is a function of
volume and velocity; concentrated volumes of water moving quickly will erode and convey large
amounts of sediment. The system shown above uses a series of “cut off” ditches to break up the
total area and keep collected runoff volumes low. These ditches also run across the slope
keeping velocities low. Collected runoff is only transported directly down gradient once inside
the tightlined system, isolated from erodible soils.
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Once conveyed down the hill, collected runoff is then filtered thru the permanent treatment
facilities installed. They would typically be in the form of a detention vault or pond that would
meter outflows and allow sediments to settle and from there pass through filter media canisters
especially selected for Phosphorus removal.

Another advantage to having the detention facility installed prior to mass grading is the ability to
actually block and store turbid runoff within the vault or pond in the event of an erosion control
failure and prevent any turbid water from leaving the site. This water is then allowed to settle
before release into the lake, or can be pumped into a mobile tank and transported to an
acceptable release site.
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All grading and construction has to be completed or winterized by September 30th. When
completed;

the development will have permanent water quality treatment facilities in place to treat for
suspended solids (turbidity) and phosphorus. In addition, Parcel A will have direct access into
Lake Sammamish via the extended tightline system that was installed as part of the
development of Parcel B. This is an important component of the overall concept as it allows the
reduction of runoff into the natural conveyances which are already degraded by high peak flows
from past development activities.

Please contact me if you have any questions, 425 347 2898.

Sincerely
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Greg Krabbe, PE
President


