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AKART Feasibility Study

Introduction

Background

The Washington State Department of Transportation (WSDOT) is responsible for preservation of
274 steel bridges and 29 steel marine transfer spans (ferry terminals). Maintenance of these

structures involves routine washing and periodic painting. To prepare fo_rz;&gai;ih ¢ the structures
must also be washed though more thoroughly than during routine cle\@;ﬁﬁ?ﬁ%ﬁl ltdent from bridge
and transfer span cleaning activities contains pollutants that are wa, fled offthese 5ft fe
as suspended solids, metals from paint particles, and bacteria frond
state water quality standards are not exceeded in receiving water
other WSDOT activities, the Washington Department of Ecology(Ecg
developed an Implementing Agreement (IA) specifying pollution prever
measures and procedures. ;

aresult of these and
f.‘);_g;nd WSDOT have
1 and reduction

in the IA and in WSDOT Standard Specification l 002), inelu e the use of screened tarps to

control and contain paint particles, upland d,i@ﬁosal ofico J.;-”gted paint particles and abrasive grit,
and collection and upland disposal of accgr'qf“fiulated :d"feces and nests. '

span washing act;fyi%i'ﬂs, and to
known, availablg, and reasonabletechnology). As defined in WAC 173-201A, AKART shall
most current mgliﬁodology that can be reasonably required for preventing,

bating the g&ﬁutants associated with a discharge. An analysis was conducted to
ive mg&ﬁ“ﬁres that could be implemented to prevent or reduce the discharge of
washwater polli 40 receiving water bodies. Four alternatives were evaluated based on a
preliminary ass ent of environmental impacts, a technical feasibility evaluation, and a cost
analysis. Based‘on this analysis, a ranking system was applied to identify the relative merits of
each alternative. This report presents the methods and results of this analysis and identifies a
preferred alternative. A more detailed water quality analysis of “reasonable potential” will be
conducted, if necessary, when concurrence is reached with Ecology on the preferred alternative.
This subsequent analysis will evaluate the potential for state quality standards to be violated due
to bridge washing activities when the preferred alternative is used to manage the associated
effluent.
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AKART Feasibility Study

Description of Bridge Washing Activities

WSDOT conducts two types of bridge and transfer span washing activities: 1) routine
maintenance washing, and 2) surface preparation for painting. Typically, routine maintenance
washing is conducted by WSDOT maintenance crews, while painting and associated washing are
conducted by contractors.

Maintenance Washing
Bridges

Routine maintenance washing of bridges typically occurs on a ﬁv e
following steps:

LE Establish traffic control

To reduce pollutant %gllschirg 1
location and in sgme instances
loosened matenal Maintenan

acuum is applied during washing to capture some of the

“washing activities are typically performed during high river

fly spring), also reducing the potential impact on receiving water
0 600 gallons of water is used to clean a typical bridge structure

. 23
Marine Transfer Spans

Routine maintenance washing of marine transfer spans does not use filter tarps and fypically
occurs on a semi-annual cycle. Routine maintenance washing involves the following steps:

m Dry debris, such as bird feces, is removed by hand or vacuum and
' subsequently disposed of upland,

- When necessary, a biodegradable degreaser (e.g., Simple Green) is applied
to the marine span surfaces. Surfaces are ‘ryp1cally not washed after a
degreaser is applied, but washing may occur in some instances depending
upon the activity.

s 120221 Tod) W et feasibiliy stdv.doc
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AKART Feasibility Study

- Approximately 200-600 gallons of water are used to clean marine transfer
spans.
= Steel structures are washed with clean water using a high-volume, low-

pressure system,

Paint Preparation Washing

Bridges

Bridge washing in preparation for painting differs from maintenance ashmg Pairit'prepafation
washing uses a low-volume, high-pressure washing system to more u;ghly remove-debris
and loose paint material from the steel surfaces.

Bridge painting occurs on a schedule dictated by the rate at which pamt
Most bridges are inspected every one to two years and evalu d accordm to' paint system
condition. One of three paint system condition levels is id
following criteria:

= Condition level 1: Paint is in like IlE:W cr :

. i") = B - -

. Condition level 2: Paint is peéling or deterforating, but no steel is exposed

= Condition level 3: Paint g OF deteriorating exposing the underlying
steel.

When a bridge is 1de;ﬁ’t1; ed in cor
added to the statasﬁlde pamtlng li

ily basis to reduce traffic congestion during peak travel times

= E§filish fall protection systems (scaffolding, rigging, ropes and other
equipment)

= Construct tarp systems around and beneath the work area

n Remove dry debris by hand and vacuum '

n Wash steel surfaces with a low-volume, high pressure (3,200 pounds per

square inch) system — effluent passes through a filter tarp to remove
particulate material before discharge to the environment below

. After the steel surfaces have dried, spot blast with metal slag (Blastox or
Kleenblast) to remove flaking/chipping paint and oxidized steel

wpd /02221 7010 ket feasibility sudy. dov
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AKART Feasibility Study

" Blow down surfaces to remove residual dust and debris from the steel — all
material from spot blasting activity is contained and stored on site

. Apply zinc-based primer coat to spot-blasted areas

- Apply an intermediate coat and top coat of moisture cure urethane to all
steel surfaces

In some cases, full containment of washing activities has been conducted at WSDOT bridge
painting sites. In these cases, effluent was often disposed of by dischargis % to -anc'[ areas near
the brldge s1te or to storm sewer systems If effluent from the brldge Was i

effluent is designated as a hazardous waste and subsequently dispgsed of at an ap
facility.

Marine Transfer Spans

ologjf described above for bridges.

fig of marine transfer spans,

sl AD2-002217-0 10 avkert feasibility stidy.doc
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AKART Feasibility Study

AKART Analysis

State law (Chapter 50.48 RCW, Water Pollution Control) contains the following provision
regarding water quality protection:

“Tt is declared to be the public policy that the state of Washington to maintain the
highest possible standards to insure the purity of all waters of the state consistent
with public health and public enjoyment thereof, the propagation and protegtion

of wild life, birds, game, fish and other aquat1c life, and the ind u
development of the state, and to that end require the use of %l,l
reasonable methods by industries and others to prevent and:tontrot the p
of the waters of the state of Washington.”

pollutants associated with a discharge (WAC 1732
engineering report be prepared in order to _;_”hfy A
wastewater discharges. o

To satisfy the above requ1rements tht
bridge Washmg efﬂuent baset preli

'Thesevassessments are then used at the conclusion of this
treatment altemative A more detailed technical analysis of

Identification of Alternatives

Four pollutant prevention/reduction measures were identified by Ecology and WSDOT in a
review of all known and available technology. These alternatives are evaluated in the following
section based on a preliminary assessment of water quality impacts, a cost analysis, and an
evaluation of their technical feasibility. A description of each of the four treatment alternatives
is provided below.

Alternative 1 — Full containment and disposal of process water to a sanitary sewer

This alternative involves containment and coliection of all washwater so that none is discharged
to the water bodies (or land areas) below the bridge or marine transfer span structure.

wyrd o A2-03217-000 ek feaxihillty siudyalue
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AKART Feasibllity Study

Containment structures are constructed around the washing area using an impermeable tarp
material and the washwater collected at the base of the containment area is continuously
vacuumed into an on-site storage tank.

Collected washwater will contain debris cleaned from the bridge structure and must be disposed
of appropriately. Discharge of washwater to a municipal sanitary sewer is permitted if
concentrations of water quality parameters do not exceed specific local criteria. Table 1 below
displays the discharge limits to the Lacey—Olympia-Tumwater-Thurston (LOTT) and King
County wastewater treatment systems for copper, lead, and zinc. If these limits are ex€eeded in
the bridge washing effluent, alternative disposal locations must be used (suel s iidustrial waste

disposal facilities) or pretreatment must be conducted to reduce pollut leve vels.

Table 1. Industrial pollutant limits for discharge to muni lpﬁi sewer systems.

LOTT Wastewater KC Wasfowater: A
: Treatment Discharge
Pollutant Limits (Total; mg/L)
Copper 0.5
Lead 04
Zinc

In practice, painting contractors may hire; {ibcontractor, such as a portable toilet company, to
dispose of the wastewater generated dug
washwater would then be determined by the sib, U‘actor based on water quality levels and
proximity to disposal 51te hlicatio ef washwater may be determined to be the
appropriate method o ﬁgﬂi"mposal e casés (see Alternative 3).

i-‘ﬂf-\

full containment® I fﬁ are conducted under this alternative as under Altemanve 1, however
there is a smaller voliime of effluent for disposal at the end of the project. On-site water quality
treatment would beTequired to recycle effluent because clean water is needed to operate high
pressure washmg equ1pment Filtration is a potential method to remove particulates from
washwater before it is reused by washing equipment.

Alternative 3 — Full containment and disposal using land application/ polymer treatment

This alternative is similar to Alternative 1 except with respect to the method of effluent disposal.
As was discussed above, appropriate disposal of effluent will be affected by pollutant levels in
the water and proximity to disposal sites. In some cases, land application of washwater may be
the preferred method of disposal. Land application involves using wastewater to irrigate crops, a
practice regulated by Ecology. If pollutant concentrations in the water exceed levels allowed for
land application, pretreatment may be required or land application may not be allowed.

wpd  A02-0221 7010 akart feasihility saidv.doc
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AKART Feasibility Study

Wastewater pretreatment to allow land application may involve removal of dissolved metals.
Potential methods of dissolved metals removal could include the addition of organic polymers to
act as coagulates for the metals.

Alternative 4 — Current WSDOT practice using alternative mesh sizes for filter tarps

This alternative reflects current WSDOT bridge washing practice for most br1dge painting
activities. A containment structure is constructed around the washing area using ﬁlter mesh
material. This filter mesh allows efﬂuent to pass through and chscharge to the.

page 4 of this document.)

f 425 micrometers,
a;s*Iow as 55
Shwater as smaller

Filter tarps must currently have a minimum apparent opening siz@ (A
equivalent to a #40 sieve. Use of filter tarp material with a reduced A
micrometers or #250 sieve) could improve pollutant capture from the
particulate matter will be removed as the water passes A ngever reducing the AOS
would not impact dissolved constituents of the Washxiat )T is updating its standards to
require all filter tarps used in bridge washing to h A® S eq alent to a #70 sieve.

on a preliminary assessﬁ " 1mpacts a technical feasibility evaluation, and a
cost analysis. Unégs foted o ietwise, a “bndge structure” in these following sections refers to
both steel brzdg@s and marine er spans.

Prelig;ﬁ‘w Water Quality Impact Evaluation

The primary «source associated with WSDOT’s bridge and transfer span washing
activities is dete ing paint on steel bridge structures. The primer paint used on these
structures may ¢ contain high levels of lead, zinc, and other heavy metals, with lesser amounts
found in the mtermedlate topcoat, and subsequent paint application finishes. Actual
concentrations of heavy metals in the paint applied to WSDOT’s bridge structures vary with the
age of the paint (WSDOT 2003). Paints used prior to the late 1980s contained up to 65 or 75
percent lead and smaller amounts of other heavy metals. Since the late 1980s, paints have
contained up to 55 percent zinc, 7 percent chromium, and smaller amounts of other heavy metals.

Pollutants from a variety of secondary sources may also be found in the washwater. These
pollutants generally accumulate on bridge structure surfaces during daily bridge use or during
scheduled repair or maintenance operations. Table 2 presents a list of these pollutants with the
primary pathway for deposition on the bridge structure.

wed 202217010 akers feasibility study.due
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AKART Feasibility Study

Table2. Secondary sources for pollutants in WSDOT bridge washing effluent.

Pollutant Deposition Pathway

Particulates Pavement wear, vehicles, atmosphere

Nitrogen, Phosphorus Atmosphere, roadside fertilizer application, nesting birds or other wildlife

Lead Tire wear, auto exhaust

Zinc Tire wear, motor oil, grease

Iron Auto body rust, steel highway structures, moving engine parts »

Copper Metal plating, brake lining wear, moving engine parts, bearing.andbushing wear,
fungicides and insecticides

Cadmium Tire wear, insecticides

Chromium Metal plating, moving engine parts, brake lining we

Nickel Diesel fuel and gasoline, lubricating oil, metal plating
paving )

Manganese . Moving engine parts &

Cyanide Anticake compound used to keep deicing salt granular ;

Sedium, Calcinm, Chloride Deicing salts y -~

Sulphate Roadway beds, fuel, deicing salts ﬁﬁ ! ¢

Petroleumn Spills, ieaks or blow-by of moto ”%ric%@ffi, antifreeze and hydraulic fluids, asphalt
surface leachate _ ,ﬁf &

Fecal matter Nesting birds and other \&Xﬁfe &

Source: EPA 1593. &

At higher concentrations, many of the’che gfitaminants associated with the washwater can
| ife. Forigxample, heavy metal toxicity to aquatic organisms
hronic%ffects such as impaired growth and reproduction

d Kuwabara 1985). In addition, bacterial contamination of
1th concerns. To protect aquatic life, Ecology has

with mortality to offépring (Lelan
surface waters gg#n lead to human,
established aciife and chronic wz fer quality standards for metals and other pollutants in surface
waters of (WAC I%ﬁQOIA). Water quality standards for heavy metals are summarized
in Table 3. ra

Actual concentrations of heavy metals and other contaminants in the washwater will vary
depending on thefollowing factors:

Condition of Bridge Structure. Over time, an increasing percentage of the

- paint applied to a bridge structure will show signs of deterioration. With
complete failure, the paint will begin to peel away completely, leaving the
underlying steel exposed. The amount of paint deterioration on a bridge
structure can vary tremendously depending on their design, location, and
environmental setting (WSDOT 2003). In general, paint that has deteriorated
or failed will be much easier to remove during bridge washing activities.
Thus, it follows that bridge washing effluent from structures having a higher
percentage of deteriorating or failed paint will likely have higher pollutant
concentrations.

wpd  02-0220 7010 akard fecrsibility sindy.doe
Herrera Environmental Consultants 10 March 28, 2003




AKART Feasibility Study

Wash Equipment Discharge Volume and Pressure. Both the discharge
volume and pressure used during washing activities can affect pollutant levels

in the resultant effluent stream, though often in opposing ways. Higher
discharge volumes dilute pollutants that are liberated from bridge structures,
thereby lowering their overall concentrations in the bridge washing effluent.
Conversely, increasing the pressure of water that is applied to bridge
structures may increase the amount of paint and other debris that is scoured
off. Under these conditions, higher pollutant levels would be observed in

bridge washing effluent.

Table 3. 'Washington state surface water quality standards i

Ehrornic ©

Freshwater
Parameter * Acute ®
Arsenic 0.360
Cadmium 4 0.0037
Chromium (Tri) ** 0.5487
Copper 0.0170
Lead®

Mercury
Nickel
Selenium
Silver?
Zinc*?

0.0360

0.0093

0.0031
0.2100 0.0081
0.0018 0.000025°
0.0740 0.0082
0.290 0.0710
0.0019 -
0.0900 0.0810

Source: WAC

Valuesgepresent 1- hour ave
averaﬁé unless noted othervﬁse.
£ V; t:es represent 4-day avey
ge unless noted oth§rwxse

)

total-recovcrablc fraction.

s concentration not to be exceeded anytime.

se concentrations not to be exceeded more than once every three years on

d is hardness dependant Values presented reflect standard at a typical hardness value (100 mg/L

Based on the above considerations, washwater pollutant concentrations associated with routine
maintenance washing are expected to be relatively low because high discharge volumes and low
water pressures are commonly used for this task. Conversely, the washwater associated with
paint preparation washing would likely have higher pollutant concentrations because of the lower

discharge volumes and high water pressure used for this task.

In an effort to measure actual washwater pollutant concentrations associated with paint
preparation washing, WSDOT conducted-three separate studies in 2001 and 2002 on steel
bridges located within Western Washington. The specific location and dates for these studies are

as follows:

s A0 2=11221 F-01 1 eakart feusibility stidy.doc

March 28, 2003

11

Herrera Environmental Consultants



AKART Feasibility Study

- Stillaguamish River bridge near Stanwood, WA — August 2001
= Skykomish River bridge near Gold Bar, WA —May 2002
- Cowlitz River bridge near Kelso, WA — June 2002

For each study, the effluent from bridge washing operations was sampled after it passed through
the filter tarp system describe above for Alternative 4. These samples were subsequently
submitted to a laboratory for analyses of selected heavy metals and other pollutants. Field
measurements of pH, dissolved oxygen, and conductivity were also made at the time of sample
collection. A more detailed description of the sampling and analytical procedures used in these
studies are provided in the field reports prepared by WSDOT (2001, 20022
from the three studies above are summarized in Appendix A. Based ogsﬂgﬁéomp*«am
water quality standards presented in Table 3, these data indicate that ¢ pgﬁglead, a

concentrations in the raw washwater can potentially exceed state w ality criteria.

. L &
In practice, compliance with the state water quality standards would not se€Sed based on the
pollutant concentrations in raw washwater; rather, compliance would be as§ §sed at the boundary
of a mixing zone if the treatment alternative meets Ecology dauirements for AKART. Mixing
zones are areas in the receiving water body where the witer gualitystandards may be exceeded
but they are small enough so as not to interfere with be eficial uses’ (Ecology 2002). Mixing
zones are established in a manner that limits the dura flof e;gffgosure for organisms passing
through the effluent plume in order to minimiZe'the risK
zone in which acute criteria may be exc can also be authorized. This zone must be small
enough to limit exposure times and theref: ¢huse acute mortalities or interfere with passage

t.
iz Kifrr the discharge. Water quality
standards for chronic protection must be met at the boﬁgm of this zone and beyond. A smaller
‘mixing zone dimensions for rivers and streams,
e defified separately in WAC 173-201A.

utah concentrations at the mixing zone boundary is outside the
ument. This ag alysis will be conducted, if necessary, in the water quality

able potex_;styéﬁ that is referenced in the Introduction to this document. General
discussed below for the bridge washing alternatives.

Alternatives 1, 2,,{&};;:! 3

Alternatives 1, 2, and 3 utilize an impermeable tarp system as the primary mechanism for
managing effluent from bridge washing activities. Because they are suspended beneath the
power washing equipment, the tarp systems effectively capture all the associated washwater and
prevent paint chips and other debris from entering the receiving water below. Thus, Alternatives
1-3 provide full containment where both the solids and water generated from the washing
process are prevented from reaching the receiving water. Under this scenario, there would be no
associated water quality impacts because there is no off-site discharge for Alternatives 1, 2,

and 3.

wpd /02-012217-010 wkurt Jeasibility shudy.dac
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Alternative 4

Alternative 4 uses a permeable tarp to trap solids or particulate matter while allowing the water
to pass through. The filter tarp used for Alternative 4 would effectively remove solids from the
washwater that are greater than the pore size of the tarp. Under current WSDOT specifications,
filter tarps must have a maximum apparent opening size (AOS) of 425 microns, equivalent to a
#40 sieve. Use of filter tarp material with a lower AOS (as low as 55 micrometers or #250 sieve)
could improve pollutant capture from the washwater because smaller particles would be
removed. This would be pamcularly beneﬁc1al for work over lakes o marme Waters Due to the

c0nst1tuents from the washwater. Because Ecology establishes lim
water based on their dissolved fractions (Table 3), filter tarps wo
relation to the regulatory requirements for these pollutants.

dilution capa01ty of the receiving water and, by exte%s;lég
of contammanon Large to medium s1zed aquatlc systemy

when flows are at their max1mum and by hm1t1ng thentimber of washers that can be operated
spectlve effluent will potentially commingle in the
receiving water. Va

There are also site-s @@ﬁ risticg0f the receiving water that could influence whether
there are any Waterﬁluahty 1m13a < associated with Alternative 4. For example, receiving waters
with high backgtound concentrations of the pollutant associated with bridge washing would

i greater risk for; ﬁrdq{verse impacts. Similarly, receiving waters with a low pH
hyvater hardness (soft) would also be at greater risk for adverse 1mpacts Some

Indirect Water Quality Benefits

There may also be indirect water quality benefits associated with bridge washing that relate to
the environmental impacts from deteriorating paint systems on bridge structures. As noted
above, paint will naturally fail and disassociate fromi bridge structures over time. WSDOT
(2003) estimates that bridge structures have a deterioration threshold such that the first 2 percent
of its original paint is lost very slowly. After the first 2 percent is lost, however, a bridge
structure may rapidly lose substantial percentages of its remaining paint covering. Thus, if
WSDOT’s bridge painting schedule allows large numbers of bridge structures to deteriorate past
this threshold, the potential for water quality impacts would increase because more failed paint
would fall into receiving waters. The associated metals would likely accumulate in sediments

wpd  M2-02217-010 akart feasibility stirdy.doc
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where they would have negative impacts on benthic organisms. With time, some these metals
would likely be converted to a more soluble forms that would be directly toxic to fish and other
aguatic organisms.

Though paint discharges from bridge deterioration are not likely to cause any violations of state
water quality standards, these discharges could constitute a violation of the state’s water quality
antidegradation policy (WAC 173-201A). This policy states that water quality necessary to
protect existing and des1gnated uses of the state’s water must be mamtalned and pr otected In

systems from ongoing deterioration of bridge paint.

Technical Feasibility

In general, there are physical characteristics unique to bnd@
on the treatment systems that may be utilized i in the managg

foach routes leading up to them.
}%’S”rond th ! for traffic conveyance for the
d with bridge washmg activities. Equ1pment must

restrictions to be 1mposedﬁj h
congestion can forceﬁ@%ﬂmnal b

al space req%uements only serve to mcrease safety risks to workers by
reducing the avi :Mfoﬂfépace that is sheltered from traffic. Workers would also be required
to establish addinoq affic controls for these systems, which can be extremely hazardous work
in and of itself. Flnally, the public is put at increased risk from traffic accidents if they must
negotiate work zones that are made confusing by the clutter of treatment equipment.

that have”"si"ibs-

Operational features of bridges may also impose constraints on the range of treatment
alternatives that may be utilized. For example, moveable bridges (e.g., swing, lift, bascule
bridges, and marine transfer spans) that must maintain operation during washing can pose
additional difficulties in construction and operation of containment systems.

As noted previously, the primary differentiating aspect of the treatment alternatives is that
Alternatives 1, 2, and 3 all provide for full containment of washwater whereas Alternative 4 uses
a filter tarp to remove most solids down to a minimum size while allowing the washwater to pass
through. In order to fully contain, store and treat the washwater, Alternatives 1,2, and 3 all have
substantially larger equipment requirements relatlve to Alternative 4, leadmc to greater safety

. W A2-0221 7010 erkerrs fuasibility stely.doc
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and operational difficulties. Feasibility issues specific to each alternative are discussed in the
sections below.

Alternative 1

The primary feasibility issue related to Alternative 1 is whether the collected washwater can
meet the disposal limits for discharge to municipal sewer systems. Based on the available data
for pollutant concentrations in washwater (Appendix A), metals concentrations would not meet
the disposal limits (Table 1) for municipal sanitary sewer systems. In order t iggtﬁthese

discharge limits, it would be necessary to pretreat the washwater prior s al. In many
cases, s1rnple filtration could be used to reduce metals concentrations#to acc levelg"by
removing particulates from the washwater. In some instances, how ver, 1ssolve ils

concentrations may be in excess of the disposal limits for a partic
(e,g., the LOTT system). In these cases, simple filtration may notJ
itself for washwater treatment; rather, chemical precipitation woilld 1k
the dlssolved metal fraction. Other treatment optlons for d1ssolved metd)

(particle) by the chemical reaction between the S0 " i il compounds and the precipitating
reagent. The particles formed by this reacuiﬁ are retnved from solution by settling and/or
ﬁltrauon The spemﬁc operatlonal steps at are typlcaﬁly requlred for this process mclude

n of dis§ ed metals present in solution, the prec1p1tant used,
he pH of the solution), and the presence of other constituents

the reaction condit Ké&n (espec
action.

that may 1nh1b1t>ft precipitati&

rmed by usmg calcium hydroxide (lime) or sodium hydroxide (caustic) as the
precipitant. @ olymers can also be used for this process but are more expensive.) Each
dissolved met “distinct pH value at which the optimum hydroxide precipitation occurs.
For example, the pH values for copper and zinc are 8.1 and 10.1. Metal hydroxides are
amphoteric, which means they are increasingly soluble at both low and high pH values.
Therefore, the optimum pH for precipitation of one metal may cause another metal to solubilize,
or start to go back into solution.

There are a number of feasibility issues associated with using chemical precipitation to treat the
washwater, Because the washwater contains a mix of different heavy metals, the precipitation
process would necessarily be complicated in order to maintain the proper pH for keeping all the
targeted metals in a soluble form. In some cases, a compromise pH might be required that would
keep selected metals insoluble while other metals are left still in solution. Additional drawbacks
of this treatment process include the need to periodically back flush the filtration system when it
becomes clogged. To facilitate this process, a pond or other vessel such as a Baker tank would
be required to capture the water used to back flush the filters. Multiple tanks and equipment may

W A02-0220 7010 etkert feavibility study.doc
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be required to conduct this type of treatment, leading to additional work space requirements.
This water would have extremely high metals concentrations and would create additional
disposal issues. Finally, the chemical precipitation process would require the use of caustic
chemicals. The storage and use of these chemicals would create both environmental and human
health risks in and of themselves. One of the limitations of chemical precipitation is the
relatively high cost of required process chemical, coupled with the associated sludge-hauling and
disposal fees.

A portable ﬁltratlon system 1ncorporat1ng bag, cartridge, or sand filter umts could begSed at the

@ B

system would be significant (see Cost Analysis section below). Thesg
require additional space in the project staging area, which could causg itional feasibility and
safety concerns.

Alternative 1 would require a taxped collection system to be consh'ucted that'has a higher load
bearing capacity than current practice (Alternative 4) in orgi upport the weight of the
captured washwater. This alternative would also requu;@f vag ection of water from the
containment structure, and a large water storage tanlgia bes plac_, ear the work area in order to
- store the washwater that has been captured. If there® If i ﬁufﬁgaent space adjacent to the bridge
for this storage tank, the washwater would hage'to be o e

ted in tanker trucks and transported
to a storage tank at a location further fromutlie project site. Additional equipment would need to
be located on the bridge to allow captul;ed

shwater to be vacuumed or pumped from the tarp
systems. The added equlpment virements fopswWashwater, containment, storage, and treatment
could greatly increase traffi¢ tion durif

bridge washing activities and create additional
safety risks for both @rfc'ers andidrives. In Some cases, operational features of the bridge
structure may so sewerely limit av Iable space that it would be extremely difficult to implement
Alternative 1. "

Alternafive

The primary feasibi {ssue for Alternative 2 relates to the cleanliness of the recycled
washwater. More specifically, paint chips, sediment, and other materials would need to be
removed from the”}ecycled washwater prior to its use in the high-pressure wash equipment. If
these materials are not removed, the wash equipment would likely clog and be rendered
inoperable. Furthermore, continued recycling of the washwater would likely cause dissolved
metals to concentrate in the recycled washwater. The resulting high concentrations of metals in
the recycled washwater would likely exceed disposal limits for municipal sewer systems.

Based on the above considerations, it is likely that some type of treatment would be required for
the recycled washwater. While a filtration system may be sufficient to prevent paint and other
materials from clogging the wash equipment, it may not be adequate for reducing dissolved
metals concentrations in the washwater to levels that are consistent with the disposal limits for
municipal sewer systems. In order to remove dissolved metals from the washwater, an
alternative treatment method such as chemical precipitation would be required. Because the -
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treatment system would need to be operated during washing activities rather than after all of the
washwater is captured, washing activities would require additional effort and could take a longer
time to complete. Washwater storage requirements would be less under this alternative than
under Alternative 1; however, the same feasibility issues related to full containment, storage, and
treatment of washwater, as described above, apply to this alternative.

Alternative 3

The primary feasibility issues associated with Alternative 3 are the treatment rocess that would
be used on the washwater and the applicability of land application as a éﬁpo ethod. Under
this alternative, metals would be removed from the washwater u51ngpolyme' e @ﬁymers
act as flocculants by forming bridges between particles that subseqj‘ ntlybind they large
agglomerates or clumps. Once suspended particles are flocculate  larger particles they can
be removed from the liquid by sedimentation, provided that a suffic ens1ty difference exists
between the suspended matter and the liquid. The particles may’also meved or separated by
media filtration, straining, or floatation.

The process for using polymers to remove metal ﬁ‘om Wa§t
(McDonald 2003). During the first step, organics gp i
polythiocarbonate) are used to form a dense sablelc
on pH nor affected by chelated or other complexed . .
polymers are used as coagulants to enhanée floc format10n and settling. Lastly, the precipitated
flocs are removed from the dlschargg“ usmg a separation device. In general, the
effectlveness of this treatme t procéss 18; -mdant on how rapidly the flocs are able to settle and

Feasibility 1ss%s~assoc1ated withiprocess include the necessity to carefully control the treatment
process 1nclu@fmg the reaction time, temperature, pH, and feed rate for the process chemicals. It
i at the apprognate polymer product is used to remove the pollutants of interest in
"Storage of Fprocess chemicals at the project site poses a worker sa.fety and sp111

requlrements.

A portable polifﬁer precipitation system could be used to treat washwater, but the cost of such 2
system would be significant (see Cost Analysis section below). The same feasibility issues
associated with containment, storage and treatment under Alternative 1, as described above,
apply to this alternative as well.

Land application of washwater for non-food crop irrigation could be conducted under the current
Implementing Agreement between WSDOT and Ecology. WSDOT may seek an NPDES permit
to cover this disposal method at their discretion at a later date. One feasibility issue involved in
land application is the availability of appropriate land near bridge painting/washing sites.
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Alternative 4

Alternative 4 represents current practice and is subject to the general feasibility issues discussed
above. This alternative has the least equipment requirements as no water collection, storage, or
treatment would be conducted. The use of alternate filter tarps with smaller opening sizes could
pose operational problems due to the reduced rate at which water can pass through the material.
If substantial ponding of water occurred on the tarp due to the smaller opening sizes and

clogging from collected debris, the structural stability of the tarp system could be compromised.

Cost Analysis

Based on an evaluation of six recent completed bridge painting proj
containment of washwater and four using tarp filtration), the cost of
different washing conditions was analyzed. The total cost of bridge P
steel surface was generally greater for the projects that were washed usi
those washed using tarp filtration. The average cost under full containme
foot) was five percent greater than under tarp filtration (36
unusually high unit cost was incurred at one of the tarp filtrati e§ It is likely that this higher
unit cost was a result of additional painting, access, ant safg‘gy Conbiderations and not the

washing and surface preparation work. If it is g?i%sre ard

ard é, thefaverage cost difference between
full containment ($7.23 per square foot) and t@_{;’ﬁltratg (S .16 per square foot) was 40
percent. ‘ e '

i
y7.23 per square
er square foot); however, an

Difference in total costs between bridg%ﬁ pai
specific conditions. Implemetits
portion of these highep.gﬁ?

fng projects could be due to a number of site-
Hing containment is likely responsible for a

alternatives is destribed below. gﬁ
P
vere prepared .fg’;i‘}bridge washing activities at an example bridge painting project
site for Comparg urpose§. Costs related to overall washing/painting activities that would not
be significantly sdsBy the alternatives analyzed are not included in the estimates. Low and
high estimates were; eveloped to reflect some of the variation and uncertainty associated with
the cost items. Ma’xﬁly variables in site conditions will lead to variations in washing costs that
could not be captured in this analysis. These estimates are summarized in Table 4 and described
below. A more detailed cost estimate table is provided in Appendix B.

These estimates suggest that implementation of full containment (Alternatives 1 — 3) could lead
to washing cost increases in the range of 53 to 146 percent over current practices (Alternative 4).
The primary differences in cost between the alternatives are the potential washwater treatment
costs and additional labor required when full containment of washwater is implemented.
Treatment for dissolved metals removal, if necessary, would lead to very high increases in
overall project costs. Costs associated with storage, recycling, and disposal of washwater under
Alternatives 1, 2, and 3 are less substantial in comparison, but add to the overall cost difference.

vipd  12-02217-010 akert feci bility stady.de
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Table 4. Estimated cost of bridge washing activities under water quality protectlon
alternatives 1 -4, :

Alternative | —

Full Containment/ Alternative 2 - Alternative 3 — Alternative 4 —
Disposal to Sanitary Recycling of Full Containment/ Current WSDOT
Sewer Process Water Land Application Practice
Cost Item Low High Low High Low High Low High
Total $93,200 $144,900 $89,400 $146,300 $140,300 $154, 800 $584OO $63,200
Labor §59,500 $73,500 $59,500 $80,900  $59,500 _ 39 700 $44,100
. e F
Equipment and e #
Material ' $14,000 $14,500 $13,700 $14,200 $14,0% ' $I4 500 ' ﬁﬁ’g $9,100

Washwater Storage $2,800 $2,800 $1,700 $1,700 $2,800:% §§2 800

On-site Washwater :
Treatment $1,600  $40,000  $4,300  $40,000 $50,680"%1$50,000~ $0 80

Washwater Disposal  $7,300 $6,100 $2,200 $1,500 $6,000 8 $0 $0

Solid Waste
Disposal $8,000 $8,000 $8,000

$0

, fﬁ
8,000: “ 88,000 - $95,600 39,600

Differences between the costs estimated under Alfe;
suggesting that under the assumptions mad o cle

3t

ostibenefit is evident between themn.
I W end of the range because polymer
treatment of washwater is specified an: 0 alternative treatment techniques were considered. At

br1dge locations throughout the stat S ?"n: _ec1f}c conditions Wﬂl l1kely lead to dlfferent disposal

To develop he;écost estimates, ssurnptlons were made where necessary regarding the size and
locatlon of tiie bridge to be wa;shed and regarding the characteristics of the washwater.

lable mforma%}on the estimate presented is loosely based on the I-5 Cowlitz River
as pamthf during the summer of 2002. Each of the two portions of this bridge
"‘et a steel length of 483 feet, a steel surface area of 88,200 square feet,

ons. This bridge was washed during four separate events over 2.5 months,
using a total o@apprommately 20,000 gallons of water.

Assumptions of pollutant levels in bridge washing effluent are based on water quality samples
collected and analyzed by WSDOT during the bridge washing studies described previously
(WSDOT 2001, 2002a, 2002b). These samples were collected after tarp filtration, and therefore
represent the pollutant levels that would potentially reach the receiving water under Alternative
4. It is further assumed that effluent collected under alternatives 1 — 3 would be screened before
storage using a similar filter material, leading to similar effluent pollutant levels. Pollutant
concentrations found in the effluent samples are summarized in Appendix A.

Cost values and assumptions for individual cost estimate items are described the sections to
follow with a discussion of the differences between alternatives.

e 201220 7018 akart feasibility stdy.doc
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Labor

An hourly rate for laborers was estimated at $45 to $50 per hour. It is assumed that two laborers
can clean 400 square feet of steel per hour. Under the full containment alternatives (1, 2, and 3),
2 third Iaborer is included in the estimate to account for vacuuming of collected water during
washing. The cell rates and washing rate assumptions are based on discussions with a painting
contractor familiar with both filter tarp and full containment cleaning methods (Long Painting).

Because the filter tarps systems for Alternatives 1, 2, and 3 may require more structural integrity
to support the weight of the captured washwater, it is possible that mobilizatien et D,
construction, break-down and demobilization for these alternatives wouldftal é# ime r%lative
to that required for the filter tarp systems used associated with Alternafive 4., To dr this
effect, the cleaning rate was varied in the cost estumate between 360 3 glnqé square teet'per
hour, reflecting an increase in project timing of up to 10 percent.

To account for additional work potentially required to operate and mainta v
treatment system for recycling under Alternative 2, the laborgate was increased by up to 10
percent. g

Equipment and Material -
High pressure washers and vacuum equ1pm%ﬁ was esti
g

Filter tarp material and full containment

to cost $3 per hour of operation.

-5 material was estimated to cost $0.25 and $0.40 per
stsamay be greater if smaller mesh sizes are used.
The total amount of tarp materi estim 0 be equal to the length of bridge span by 50
feet wide. The cost rate.a e baséd on discussions with a painting contractor (Long
Painting, Seattle, '\%@Sﬁhﬁgmn} lost of water was assumed to be $20 per thousand gailons,
based on a revieyrof recent WSDOX bid tabulations from the Northwest and Olympic Regions
(Unit Bid Analsis). : .

A

Under Alternativesikéind 3, it is assumed that collected effluent would be stored in 21,000-gallon
storage tanks at aJr.aéhtal rate of $35 per day. Under Alternative 2, it is assumed that 5,000
gallons of water would be used and recycled, and therefore less storage would be necessary. A
6,900-gallon storage tank would be used in this case, costing $20 per day. Delivery of the
storage tanks to the site is assumed to cost $77 per hour for 2 hours. These assumptions
represent values provided by an equipment vendor (Rain for Rent, Arlington, Washington).

On-site Washwater Treatment

Under Alternative 1, treatment of washwater is assumed to be required to reduce metals
concentrations in the water to levels adequate for disposal. The appropriate treatment method
will vary based on metals concentrations in the washwater and on the discharge criteria of the
sanitary sewer system. A filtration system that removes particulate matter from the washwater
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may be adequate in some cases. However, based on water quality samples collected from three
recent bridge washing projects (see Appendix A), dissolved metals (e.g., zinc) may exceed the
discharge criteria for some of the more restrictive municipal sanitary sewer systems. Thus, a
greater degree of treatment would be required in some instances. In cases where dissolved
metals must be removed from the washwater before discharge, it was determined that chemical
precipitation would be the appropriate treatment method. For the purposes of this cost estimate,
low and high treatment costs reflect the cost of a portable, two-stage filtration system and an on-
site chemical precipitation system. It is assumed that a two-stage filtration system is comprised a
sand media filter followed by a combination bag/cartridge filter. The estlmat d cosf of operating
this system includes rental costs of $700 per month (sand filter) and $65§§@e

0 000, based on a range
ater Group, Black
E from the

The cost of an on-site chemical precipitation system is assumed tq&
of reasonable values provided by a water treatment contractor (The

Under Alternative 2, recycling of washwater would r€quize ite treatment system to be

operated throughout the project duration, as high-pressuf qers will not function properly
using water that contains particulate matter. T me

under Alternative 1, except that the rental Jeliie tion q 11trat1on system is assumed to be three
months. '

mit requi ements. The cost of such a system is difficult to
e grea’fer than a chemical precipitation system used for the
) was assumed based on a range of values provided for

estimate, however mﬁfoﬁld 1
same purpose. f,éé“value of $50
chemical precip

Washwater D

Under Alternatiyes 1, 2, and 3, washwater must be transported to an appropriate disposal site.
Transportation’costs of the effluent in 5,000-gallon tankers is assumed to cost $0.30 per gallon,
based on discussions with a waste management contractor (Northwest Cascade, Puyallup,
Washington). This assumes that the material is being transported to a location up to 2 hours
away. Travel times for washwater effluent will likely exceed 2 hours for many bridge washing
projects. -

The cost of washwater disposal can vary depending upon the location of the bridge in relation to
available disposal sites. Under Alternatives 1 and 2, effluent would be discharged to a sanitary
sewer. It is likely that treatment of the washwater would be required, as described in the On-site
Washwater Treatment section above, before it could be discharged to a municipal sanitary sewer
system.
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Disposal fees will vary depending upon the sanitary sewer system that the water is discharged to.
For the purposes of this cost estimate, it is assumed that the washwater that was treated by
filtration (the low estimate) was disposed of at the King County wastewater treatment system,
and the washwater treated by chemical precipitation (high estimate) was disposed in the LOTT
system, which has more stringent discharge criteria than the King County. Disposal fees are
estimated at $1335 for large discharges (Alternative 1) and $695 for smaller discharges
(Alternative 2) based on fees charged by the King County Industrial Waste Program. Disposal
fees for washwater at the LOTT system was estimated at a rate of $2.72 per 100 gallons based on
their current rates. . $

Under Alternative 3, it is assumed that the primary cost for land applicﬁ%n disp
transportation, based on discussions with a waste management contr &tor /@J“bﬂhwe
Puyallup, Washington). For the purposes of this cost estimate, only yortation costs were
included in the disposal cost estinate.

Solid Waste Disposal

P

Disposal of debris and paint residue collected by filter ydrps or
assumed to cost approximately $8,000, based on esti i
contractors (Durkin and Bush Painting, Redmopd, Was]
the filter tarps under Alternative 4 would be difposed

ecﬁé}alu ovided by painting

g(t%n‘g) In addition, it is assumed that
W}fﬁﬁf use due to the clogging of pore
nt (59,600).

information présented above in the preliminary assessment of environmental impacts, technical
feasibility efaluation, and costiinalysis. In order facilitate this process, a numerical ranking
e )

>d to cﬁqm"wpare the relative merits of each alternative. Each of the three

categories in the R analysis above were assigned three potential ranking categories as

defined below: /ﬁp
" Potential for environmental impact: high - 1; medium —2; low -3
" Level of technical feasibility: low — 1; medium —2; high -3
= Estimated cost: high — 1; medium - 2; low -3

For these ranking categories, a low number for a particular alternative would indicate it is less
preferred. The individual ranks from each of these assessment criteria were then combined to
produce an overall ranking for each alternative in order to identify a preferred alternative. The
results from this analysis are presented in Table 3.
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Table 5. Ranking of proposed alternatives based on potential for environment impacts,
technical feasibility, and cost.

Potential for Level of Technical Estimated Overall
Environmental Impact * Feasibility * Cost®? Ranking *
Alternative 1 3 2 1 6
Alternative 2 3 1 1 5
Alternative 3 : 3 1 1 5
Alternative 4 2 3 3 8

* Higher values are preferred e

,!15

I3

11 contir
eiving water and,
as assigned to

i
P
1~

For environmental impacts, only high ranks (3) were assigned to the:thre
alternatives to reflect the fact that there would be no discharge to 5
therefore, no potential for environmental impacts. A medium (2)#
Alternative 4 for environmental impacts to give credit for the treatment: Abis afforded by the
filter tarps and the potential reduction in the heavy metal load that might be realized through the
more aggressive bridge washing schedule that wouldﬁ;} ,pos§ib1§ under this alternative.

& & i -

¥

[evelof te

Alternatives 2 and 3 were given a low rank (1) fo ical feasibility. Alternative 2

was given a low rank because some kind of fg:\gatmén pringeﬂés would be required during washing

activities to maintain the proper functionin of the wash'equipment and treatment may also be
e

P

Yipal sewer systems. Alternative 3 was given a low
olymer precipitation, would be used to facilitate
thes@glternatives are also subject to the feasibility

# Alternative 1 was given a medium rank (2) because
some kind of treamient metho 1d likely be required after washing is completed to meet
its £6r municipal se
Acerns related to iising full containment. Finally, Alternative 4 was given a high
it is the current practice and has the least complexity as no water collection,
hent woultll be conducted.
. e ‘
For cost, Alter 5 1, 2, and 3 were given low ranks (1) because the estimated upper range for
each was gene;,aﬂy similar. Alternative 4 was given a high rank (3) because its associated costs
were considerably less than those of the other alternatives.

required to meet disposal limits for m
rank because a complex treatment procs
land application of washw; oth of

A

Based on the overall rankings for the alternatives (Table 5), Alternative 4 was identified as the
preferred alternative for treating washwater. This conclusion is subject to review and approval
by both WSDOT and Ecology. If both WSDOT and Ecology concur with this conclusion, an
additional analysis of “reasonable potential” will be conducted to evaluate whether state quality
standards will be violated if Alternative 4 is used to manage effluent associated with WSDOT"s
bridge washing activities. This analysis will follow guidelines and procedures outlined in
Ecology’s Water Quality Program Permit Writer’s Manual (2002), and will include a mixing
zone analysis consistent with Ecology’s Guidance for Conducting Mixing Zone Analyses.
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Because the analysis of reasonable potential must apply to a large number of bridge and marine
transfer spans crossing a variety of water body types, water quality impacts will be evaluated at
six locations representative of different structure types and water body conditions. Three
representative locations will be selected for bridges over small, medium, and large rivers,
corresponding approximately to the 10%, 50", and 90% percentile bridge lengths. Representative
freshwater lake, oceanic water, and marine transfer span locations will also be identified for this
analysis. In general, representative locations will be selected based on the availability of flow
and background water quality data. Analyses of water quality impacts at these representative
locations will subsequently be applied to all similar structures. &

m1x1ng zone boundaries. For small and medium rivers, the followmgt
will be used to evaluate receiving water pollutant concentrations: &

Ca = (Qc * Ce +0.025 * Qr * Cb) / (Qe + Qr)
where:
Qe = effluent flow rate (cfs) &

Q; = river flow rate (cfs) , »F
Cp = background (rlvel;gﬁ

Receiving water pollut @ﬁ ions assg fated with medium and large rivers, lakes and

oceanic waters, and mat e transt ans will be evaluated using a specialize software for

performing mlxm %
&

Results frony : sanalysis of regﬁ%nable potential will be summarized in a technical addendum to
this docmff addendum W111 include a descnptlon of the methods and results of the
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Table Al. Effluent pollutant concentrations from WSDOT bridge washing studies.

Skykomish River
Stillaguamish River Bridge near ~ Bridge near Gold Bar, Cowlitz River Bridge
Parameter Stanwood, WA WA near Kelso, WA
Sampling Date August 17,2001° August 31, 2001 May 17, 2002 June 3, 2002
Conventional/Biological Parameters
Temperature (C°) NM NM 8.2/8.8 13.8/14.4
PH 7.88/7.94 7.79/7.88 7.99/8.30 . 7.49/7.75
Dissolved Oxygen (mg/L)* NM NM 11.65/12.22 #10.17/10.78
Conductivity (mS/cm)? NM NM " 0.18/0.39
Total Coliform (MPN/100 mi)® NM NM NM
Biochernical Oxygen Demand (mg/L) 100 170 &7
Total Suspended Solids (mg/L) 300 520 30
Hardness (mg/L) M NM 130
Heavy Metals
Antimeny — dissolved (mg/L) 0.0025U
Antimony ~— total (mg/L) 0.0067
Arsenic — dissolved (mg/L) 0.0025U
Arsenic — total (mg/L) 0.0061
Beryllium — dissolved (mg/L) 0.002 U
Beryllium — total {mg/L) 0.002U0
Cadmium ~ dissolved (mg/L) 0.0005U 0.0025U
Cadmium —total {(mg/L) NM 0.0011
Chromium — dissolved (mg/L) 001U 0.01U
Chromium — total (mg/L) NM 0.368
Copper — dissolved (mg/L) 0.178 0.0263
Copper — total (mg/L) 2.05 0.128
Lead — dissolved (mg/L) 0.13 0.0645
Lead — total {mg/L} . 6.48 10.5
Mercury — dissolved (mgfk 0.002U 0.0002U
Mercury — total (mv%gg)w” NM 0.0002U
Nickel — dissolved{mg/L) 0.01U 001U
Nickel — total Gfg/L) NM 0.0227
0.003U 0.0025U
NM 0.003U
001U 0.0025U
NM 001U
0.0005U 0.0025U
Thallium - total (mg/ NM 0.005U
Zinc — dissolved @hg/L) 1.06 1.34
Zine — total (mg/L) 3.63 4.47
Volatile Organics ®
Ethylbenzene (mg/L) NM NM 0.0024 NM
m, p-Xylene {(mg/L} NM NM 0.0079 NM
0-Xylene (mg/L) NM NM 0.0036 NM
1, 3, 5-Trimethylbenzene NM NM 0.0014 NM
4-Chlorotoulene NM NM 0.00053 NM
1, 2, 4-Trimethylbenzene NM NM 0.0043 NM

Data source: WSDOT 2001, 20022, 2002b

# values presented are the median and maximum, respectively, from replicate field measurements.
b parameters listed are present in the paints used by WSDQT on bridge structures.

© A two tarp system was used on this date to filter bridge washing effluent.

NM: Not measured.

U: Analyte not detected at the specified detection limit.

Values in bold exceed state water guality standards for acute freshwater toxicity (see Table 3).
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Table B1. WSDOT Bridge Washing Cost Estimate

unit _ Alt 1-low Alt 1-high Alt 2-low Alt 2-high Alt 3-low Alt 3-high Alt 4-low Alt 4-high

Labor

cell rate $/hr $45 $50 $45 $50 $45 $50 $45 $50
# of laborers ea 3 3 3 3.3 3 3 2 2
surface area sf 176,400 176,400 176,400 176,400 176,400 176,400 176,400 176,400
wash rate sf/hr 400 360 400 360 400 360 400 400
Total Labor $59,500 $73,500 $59,500 - $80,900 $59,500 $73,500 $39,700 $44,100
Equipment/Material )

pressure washer rate $/hr $6 $6 $6 $6 $6 $5 $6 $6
vacuum rate $/hr $3 33 $3 $3 $3 $3 $0 $0
tarp rate $/sf $0.4 ' $0.4 $0.4 $0.4 $0.4 $0.4 $0 $0
tarp size sf 24150 24,150 24,150 24,150 24,150 24,150 24,150 24,150
water rate $/mgal $20 $20 $20 $20 $20 320 $20 $20
water volume mgal 20 20 5 5 20 20 20 20
Total Equipment/Material $14,000 $14,500 $13,700 $14,200 $14,000 $14,500 $9,100 $8,100
Wash Water Storage .

wash water storage rate $/day $35 $35 $20 $20 $35 $35 $0 30
duration days 75 75 75 75 75 75 75 75
delivery rate $/hr $77 $77 77 $77 $77 $77 $77 $77
delivery time hr 2 2 2 2 2 2 0 0
Total Wash Water Storage $2,800 $2,800 $1,700 $1,700 $2,800 $2,800 $0 $0
Wash Water Treatment (on-site)

sand filter rate $/mo $700 $700

cartridge filter rate $/mo $650 $650

duration ma 1 3

cartridge filters, set $/ea $70 $70

# of cartridge replacements ea 4 4

chem treatment system Is $40,000 $40,000 $50,000 $50,000

Total Wash Water Treatment $1,600 $40,000 $4,300 $40,000 $50,000 $50,000 $0 $0
Wash Water Disposal

volume gal 20000 20000 5000 5000 20000 20000

disposal rate $/gal $0.00272 $0.00272

disposal rate $ $1,335 $690

trucking rate $/gal 30.3 $0.3 $0.3 $0.3 50.3 $0.3

Total Wash Water Disposal $7,300 $6,100 $2,200 $1,500 $6,000  $6,000 $0 $0
Solid Waste Disposal ‘

rate $Nf $8.3 $8.3 $8.3 $8.3 $8.3 $8.3 $8.3 $8.3
bridge length ft 966 966 866 966 266 968 266 966
increase for tarp disposal % 20 20
Total Solid Waste Disposal $8,000 $8,000 $B,000 $8,000 $8,000 $8,000 $9,600 $9,600
Total Cost Estimate 3 $93,200 $144,900 $89,400 $146,300 $140,300 $154,800 $58,400 $62,800

02-02217-010 AKART feasibifity study apx b.xls B-1 Herrera Environmental Consultants



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



