Corrections and Clarifications to the Stormwater Management Manual For Eastern Washington

p. 7-17, correction: The following BMPs are listed but the descriptions and technical
specifications for the BMPs were not included in the manual:

e BMP 250 Construction Stormwater Chemical Treatment
« BMP 251 Construction Stormwater Filtration
p. 7-56, correction: “Table 4.7 is referenced but not included in the manual.

The missing BMPs and table are included on the following pages of this document.
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BMP C250: Construction Stormwater Chemical Treatment

Purpose

Conditions of Use

Design and
Installation
Specifications

July 19, 2005

Turbidity is difficult to control once fine particles are suspended in
stormwater runoff from a construction site. Sedimentation ponds are
effective at removing larger particulate matter by gravity settling, but are
ineffective at removing smaller particulates such as clay and fine silt.
Sediment ponds are typically designed to remove sediment no smaller than
medium silt (0.02 mm). Chemical treatment may be used to reduce the
turbidity of stormwater runoff.

Chemical treatment can reliably provide exceptional reductions of
turbidity and associated pollutants. Very high turbidities can be reduced
to levels comparable to what is found in streams during dry weather.
Traditional BMPs used to control soil erosion and sediment loss from sites
under development may not be adequate to ensure compliance with the
water quality standard for turbidity in the receiving water. Chemical
treatment may be required to protect streams from the impact of turbid
stormwater discharges, especially when construction is to proceed through
the wet season.

Formal written approval from Ecology and the local jurisdiction is
required for the use of chemical treatment regardless of site size. The
intention to use Chemical Treatment shall be indicated on the Notice
of Intent for coverage under the General Construction Permit.
Chemical treatment systems should be designed as part of the
Construction SWPPP, not after the fact. Chemical treatment may be
used to correct problem sites in limited circumstances with formal
written approval from Ecology and the local jurisdiction.

The SEPA review authority must be notified at the application phase of
the project review (or the time that the SEPA determination on the project
is performed) that chemical treatment is proposed. If it is added after this
stage, an addendum will be necessary and may result in project approval
delay.

Criteria for Chemical Treatment Product Use: Chemically treated
stormwater discharged from construction sites must be nontoxic to aquatic
organisms. The following protocol shall be used to evaluate chemicals
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.

o Petroleum-based polymers are prohibited.

e Prior to authorization for field use, jar tests shall be conducted to
demonstrate that turbidity reduction necessary to meet the receiving
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water criteria can be achieved. Test conditions, including but not
limited to raw water quality and jar test procedures, should be
indicative of field conditions. Although these small-scale tests cannot
be expected to reproduce performance under field conditions, they are
indicative of treatment capability.

Prior to authorization for field use, the chemically treated stormwater
shall be tested for aquatic toxicity. Applicable procedures defined in
Chapter 173-205 WAC, Whole Effluent Toxicity Testing and Limits,
shall be used. Testing shall use stormwater from the construction site
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 chemical 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.

Treatment chemicals that have already passed the above testing
protocol do not need to be reevaluated. Contact the Department of
Ecology Regional Office for a list of treatment chemicals that have
been evaluated and are currently approved for use.

Treatment System Design Considerations: The design and operation of
a chemical treatment system should take into consideration the factors that
determine optimum, cost-effective performance. It may not be possible to
fully incorporate all of the classic concepts into the design because of
practical limitations at construction sites. Nonetheless, it is important to
recognize the following:

The right chemical must be used at the right dosage. A dosage that is
either too low or too high will not produce the lowest turbidity. There
is an optimum dosage rate. This is a situation where the adage “adding
more is always better” is not the case.

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

A flocculation step is important to increase the rate of settling, 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. Too
much energy can rapidly destroy floc as it is formed.

Since the volume of the basin is a determinant in the amount of energy
per unit volume, the size of the energy input system can be too small
relative to the volume of the basin.
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o Care must be taken in the design of the withdrawal system to minimize
outflow velocities and to prevent floc discharge. The discharge should
be directed through a physical filter such as a vegetated swale that
would catch any unintended floc discharge.

Treatment System Design: Chemical treatment systems shall be
designed as batch treatment systems using either ponds or portable trailer-
mounted tanks. Flow-through continuous treatment systems are not
allowed at this time.

A chemical treatment system consists of the stormwater collection system
(either temporary diversion or the permanent site drainage system), a
storage pond, pumps, a chemical feed system, treatment cells, and
interconnecting piping.

The treatment system shall use a minimum of two lined treatment cells.
Multiple treatment cells allow for clarification of treated water while other
cells are being filled or emptied. Treatment cells may be ponds or tanks.
Ponds with constructed earthen embankments greater than six feet high
require special engineering analyses. Portable tanks may also be suitable
for some sites.

The following equipment should be located in an operations shed:
o the chemical injector;

e secondary containment for acid, caustic, buffering compound, and
treatment chemical;

e emergency shower and eyewash, and

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

Sizing Criteria: The combination of the storage pond or other holding
area and treatment capacity should be large enough to treat stormwater
during multiple day storm events. It is recommended that at a minimum
the storage pond or other holding area should be sized to hold 1.5 times
the runoff volume of the 10-year, 24-hour storm event. Bypass should be
provided around the chemical treatment system to accommodate extreme
storm events. Runoff volume shall be calculated using the methods
presented in Volume 3, Chapter 2. If 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
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 settling time. The simplest approach to sizing
the treatment cell is to multiply the allowable discharge flow rate times the

Chapter 7 — Construction Stormwater Page 4 of 10
Pollution Prevention



Corrections and Clarifications to the Stormwater Management Manual For Eastern Washington

desired drawdown time. A 4-hour drawdown time allows one batch per
cell per 8-hour work period, given 1 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 treatment cells. The
following discharge flow rate limits shall apply:

o If the discharge is directly or indirectly to a stream, the discharge flow
rate shall not exceed 50 percent of the peak flow rate of the 2-year, 24-
hour event for all storm events up to the 10-year, 24-hour event.

o If discharge is occurring during a storm event equal to or greater than
the 10-year, 24-hour event, the allowable discharge rate is the peak
flow rate of the 10-year, 24-hour event.

o Discharge to a stream should not increase the stream flow rate by more
than 10 percent.

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

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

o Runoff rates shall be calculated using the methods presented in
Volume 3, Chapter 2 for the predeveloped condition. If no hydrologic
analysis is required for the site, the Rational Method may be used.

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

Operational Monitoring

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

o Total volume treated and discharged

o Discharge time and flow rate

e Type and amount of chemical used for pH adjustment
e Amount of polymer used for treatment

e Settling time

Compliance Monitoring

e pH and turbidity of the treated stormwater
e pH and turbidity of the receiving water
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Biomonitoring

Treated stormwater shall be tested for acute (lethal) toxicity. Bioassays
shall be conducted by a laboratory accredited by Ecology, unless
otherwise approved by Ecology. The performance standard 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:

o Fathead minnow, Pimephales promelas (96 hour static-renewal test,
method: EPA/600/4-90/027F). Rainbow trout, Oncorhynchus mykiss
(96 hour static-renewal test, method: EPA/600/4-90/027F) may be
used as a substitute for fathead minnow.

o Daphnid, Ceriodaphnia dubia, Daphnia pulex, or Daphnia magna (48
hour static test, method: EPA/600/4-90/027F).

All toxicity tests shall meet quality assurance criteria and test conditions in
the most recent versions of the EPA test method and Ecology Publication
# WQ-R-95-80, Laboratory Guidance and Whole Effluent Toxicity Test
Review Criteria.

Bioassays shall be performed on the first five batches and on every tenth
batch thereafter, or as otherwise approved by Ecology. Failure to meet the
performance standard shall be immediately reported to Ecology.

Discharge Compliance: Prior to discharge, each batch of treated
stormwater must be sampled and tested for compliance with pH and
turbidity limits. These limits may be established by the water quality
standards or a site-specific discharge permit. Sampling and testing for
other pollutants may also be necessary at some sites. Turbidity must be
within 5 NTUs of the background turbidity. Background is measured in
the receiving water, upstream from the treatment process discharge point.
pH must be within the range of 6.5 to 8.5 standard units and not cause a
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 water 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 shall not be taken
from the treatment pond prior to decanting. Compliance with the water
quality standards is determined in the receiving water.
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Operator Training: Each contractor who intends to use chemical
treatment shall be trained 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 off site.

Sediment Removal and Disposal:

o Sediment shall be removed from the storage or treatment cells as
necessary. Typically, sediment removal is required at least once
during a wet season and at the decommissioning of the cells.
Sediment remaining in the cells between batches may enhance the
settling process and reduce the required chemical dosage.

o Sediment may be incorporated into the site away from drainages.
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Filtration removes sediment from runoff originating from disturbed areas
of the site.

Traditional BMPs used to control soil erosion and sediment loss from sites
under development may not be adequate to ensure compliance 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 um). The reduction in turbidity will be dependent on the
particle size distribution of the sediment in the stormwater. In 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.

Background Information

Filtration with sand media has been used for over a century to treat water
and wastewater. The use of sand filtration for treatment of stormwater
has developed recently, generally to treat runoff from 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 relatively high
hydraulic flow rates, on the order of 2 to 20 gpm/sf, because they have
automatic backwash systems to remove accumulated solids. In contrast,
slow sand filters have very low hydraulic rates, on the order of 0.02
gpm/sf, because they do not have backwash systems. To date, 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 um particle size. Screen or bag
filters can filter down to 5 um. Fiber wound filters can remove particles
down to 0.5 um. Filters should be sequenced from the largest to the
smallest pore opening. Sediment removal efficiency will be related 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 for removal
of large sediment and storage of the stormwater before it is treated by the
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filtration system. The stormwater is pumped from the trap, pond, or tank
through the filtration system in a rapid sand filtration system. Slow sand
filtration systems are designed as flow through systems using gravity.

If large volumes of concrete are being poured, pH adjustment may be

necessary.
Maintenance Rapid sand filters typically have automatic backwash systems that are
Standards triggered by a pre-set pressure drop across the filter. If the backwash

water volume is not large or substantially more turbid than the
stormwater stored in the holding pond or tank, backwash return to the
pond or tank may be appropriate. However, land application or
another means of treatment and disposal may be necessary.

e Screen, bag, and fiber filters must be cleaned and/or replaced when
they become clogged.

o Sediment shall be removed from the storage and/or treatment ponds as
necessary. Typically, sediment removal is required once or twice
during a wet season and at the decommissioning of the ponds.
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Table 4.7
Mulch Standards and Guidelines
Mulch Application
Material Quality Standards Rates Remarks
Straw Air-dried; free from  2"-3" thick; 5 Cost-effective protection when applied with adequate
undesirable seed and  bales per 1000 thickness. Hand-application generally requires greater
coarse material. SF or 2-3 tons thickness than blown straw. The thickness of straw may be
per acre reduced by half when used in conjunction with seeding. In
windy areas straw must be held in place by crimping, using a
tackifier, or covering with netting. Blown straw always has
to be held in place with a tackifier as even light winds will
blow it away. Straw, however, has several deficiencies that
should be considered when selecting mulch materials. It
often introduces and/or encourages the propagation of weed
species and it has no significant long-term benefits. Straw
should be used only if mulches with long-term benefits are
unavailable locally. It should also not be used within the
ordinary high-water elevation of surface waters (due to
flotation).
Hydromulch ~ No growth Approx. 25-30 Shall be applied with hydromulcher. Shall not be used
inhibiting factors. Ibs per 1000 SF without seed and tackifier unless the application rate is at
or 1500 - 2000 least doubled. Fibers longer than about 32-1 inch clog
Ibs per acre hydromulch equipment. Fibers should be kept to less than %
inch.
Composted No visible water or 2" thick min.; More effective control can be obtained by increasing
Mulch and dust during approx. 100 tons  thickness to 3". Excellent mulch for protecting final grades
Compost handling. Must be per acre (approx. until landscaping because it can be directly seeded or tilled
purchased from 800 Ibs per yard) into soil as an amendment. Composted mulch has a coarser
supplier with Solid size gradation than compost. It is more stable and practical
Waste Handling to use in wet areas and during rainy weather conditions.
Permit (unless
exempt).
Chipped Site  Average size shall 2" minimum This is a cost-effective way to dispose of debris from
Vegetation be several inches. thickness clearing and grubbing, and it eliminates the problems
Gradations from associated with burning. Generally, it should not be used on
fines to 6 inches in slopes above approx. 10% because of its tendency to be
length for texture, transported by runoff. It is not recommended within 200
variation, and feet of surface waters. If seeding is expected shortly after
interlocking mulch, the decomposition of the chipped vegetation may tie
properties. up nutrients important to grass establishment.
Wood-based  No visible water or 27 thick; approx.  This material is often called “hog or hogged fuel.” It is
Mulch dust during 100 tons per acre  usable as a material for Stabilized Construction Entrances
handling. Must be (approx. 800 lbs.  (BMP C105) and as a mulch. The use of mulch ultimately
purchased from a per cubic yard) improves the organic matter in the soil. Special caution is
supplier with a Solid advised regarding the source and composition of wood-
Waste Handling based mulches. Its preparation typically does not provide
Permit or one any weed seed control, so evidence of residual vegetation in
exempt from solid its composition or known inclusion of weed plants or seeds
waste regulations. should be monitored and prevented (or minimized).
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