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minimum impact

has shown that fighting
a river’s more costly and results in
Since watersheds cross city and county jurisdictions,

erally owned or tribal lands, inter-
uired. The complenmf the
s the jurisdictional overlap
e importance of comprehensive flood hazard
level of the entire watershed.



Inter-Agency Coordination



5. Process-oriented Examination of Issues

© - Construction and maintenance costs;

0 . Environmental j impacts, both site spec1ﬁc and
-+ cumulative; -

0 Funding capabilities;-

o Public acceptance;

o .

Recommended solutions prioritized.

6. Pursuit of Other Resource Protection Goals

mainienance ot structural flood hazard management measures

whils hnildine doeamte o can oo =

cmergency Management Agency (FEMA) ﬂoodways “Too
often, activities are not interdepartmentally coordinated.

Comprehensive flood hazard management planning, ideally,



- 0

- The use:of existing dikes and levees for recreational

trails and public access to water as part of park and
recreatlon plans

aDesgmng tmnsportauon facilities to reduce their impact
. .on the watershed. -

Prdtednon and creation of wetlands for stormwater
sfh:;age and bxoﬁltranon as well as fish and wildlife
itats. :

‘Garefully «designed structural flood control projects that

reduce, as much as possible, negative impacts to other
public ob]ecuves

Mﬁmnﬁéﬁmpmoﬁng of existing structures.

~.Consequent1y, flood hazard management planning provides an
-excellent framework to systematically address those elements of
- other planning activities normally carried out by local
- govermnments. A comprehensive flood hazard management plan



Provide a flexible, cost-effective program of steps to
reduce flood damage. - _ ‘

Aaaress wne issue of cumulative environmental impacts
that arise in reviewing development permit applications,

* Fulfill some ofthe requirements for comprehensive land
‘use planning set by the Washington State Growth

Management Act (GMA), especially in the areas of

- critical area protection and intergovernmental

coordination. -



Washington State Statutes Governing Comprehensive Flood
Hazard Management Activities

X
Chapter 86.12
RCW-Flood Control
by Counties

There are three pnnc1pal interrelated Washington statutes that, along
with their administrative guidelines, address flood hazard management
activittes. Chapter.86:12'RCW-Flood Control by Counties authorizes
-county governments.the-power 10 |

to undertake flood control activitie

Chapter 86.16 RCW-Flood Plain }

flood damage is a matter of state-v

regulatory control within the respo

Department of Ecology. Chapter 86.26 RCW-State Participation in
Flood Control Maintenance establishes the Flood Control Assistance
“Account Program to provide funding for local flood hazard
management efforts and sets criteria for the use of FCAAP funds.

| Portions:-of these three statutes were amended in 1991 by Engrossed.

Substitute :Sepate-Bill 5411 (ESSB 5411) to strengthen and coordinate
floed-hazard. management activities state-wide.

The important provisions for each of the three statutes are summarized

- below as an introduction to flood hazard management planning. Local

engineers, planners and administrators dealing with flood hazard

.. management activities are strongly advised to keep current copies

of the RCW and WAC chapters to refer to during the planning
process. .

plan shall include the
emphasis).

ptible to periodic
 water or surface water
meander belt or floodway;

isive scheme of flood. contro]
areas that are subject 10
> (@) Determining the need
control improvements 1o
structures, works, and
ratio between the

jon that eachpomon of the
od ol 7 will be permitted; (c)

altenmnves to in-stream ﬂood control work; (d)

fving areas where flood waters could be directed dugg

to avoid damage to buildings and other structures,; fe}



artment of
031, and r
V 86.26.05

11



One of the issues that has arisen in flood hazard management planning
_ is the relationship between county and city governments. ESSB 5411
(Section 4) adds a new section to Chapter 86.12 RCW which outlines a
process whereby city and county governments are to work together in
- preparing CFCMPs and establishes the authority of such adopted plans
stating (bold face type added for emphasis):

ﬂ plan may. participation by officials of the
bj the county, city, or town, a
comprehensive flood control
not adopt the
COMPIENENsT f..~=-'?"‘f':1"i?-’s:{!;“’f.-*.‘*5‘7":‘"4‘_!3’;‘,..' the Cfl)f‘OI’ :
-Cou M allrequase arbitiition on the issue or issues in dispute.
by the parricip and the grbitrator’s decision
binding. Any use regulations and restrictions on
COnSITUction act:
control manager
-+, fawn. undertakin,
- eonsistent with &

- plan shall retain

To assist in intergovernmental coordination ESSB 5411 (Section 5)
adds 2 third new section to Chapter 86.12 RCW which encourages
- counties to:establish. advisory committees that include representatives
.. from affected jurisdictions, districts-and agencies as well as "other
Chapter 86.16. RCW-Flood Plain Management, the state of
assumed full regulatory control over the waters in the state
ses of alleviating recurring flood damage and promoting
and.safety, Ecology was given the responsibility for
flood plain management regulation aspects of the National
~Flood =~ ~7"" Under Chapter 86.16 RCW
. counges and incorporated cities are required to adopt flood plain
- management ordinances: that comply with the minimum standards of the

of flood damage by restricting

12



Chapter 86.26 -
RCW-State
Participation

in Flood Control
Maintenance

controlling development and/or

rone areas. Chapter 173-158 WAC-

the administrative rules for
imptementing Chapter 86.16 RCW. It adopts the standards in 44 CFR
parts 59 and 60 in the NFIP and sets additional standards dealing with
construction in the floodway. “WAC 173-158-080 suggests '
comimunities avoid negative impacts to wetlands because of their
biofogical productivity and role in hydrological stabilization.

(available through' Ecology - Water Quality Financial Assistance
Program), Coastal Zone Maniagement Funding (grants), Department of
Transportation, and other local funding sources increase available
dollars for plans and projects.

‘ " ram administration state-wide, four

»d Control Assistance Account by
ich fiscal biennium (July 1 of odd-

13



FCAAP Matching grants are available on a reimbursable basis for three
Grants different activities:

0 Comprehensive flood control management plans - Grants up
to 75% are available to assist local jurisdictions in
preparing a comprehensive plan for an appropriate planning
area, A plan must include a determination of the need for flood

nue of this plan can be tailored to meet the jurisdictions’ neads
and does not have to be called a CFCMP (Chapter 173-145
. WAQ). ‘

may include enhancement
considered a potential

various agencies and can be used as

14



Special Tip
T

» of the Washington Administrative Code
CFCMP. WAC 173-145-040 states the

15



Elements

of a CFCMP '
(Chapter 173-145
WAQO)

(s vy .é&o)

a

@)

3)

)

()

(d)
(e}

®

Slood problems for a specific reach of the watershed. The
plan may or may not include an entire watershed.
Comprehensive plans shall also intlude flood hazard areas not
.iubjec: fo riverine flooding such as areas subject to coastal

JAem e r flooding from inadequate drainage.

~ shall be identified on aerial
will be included with the plan.

Conclusion and proposed solution(s). The CFCMP shall be
finalized by the following action from the appropriate local

(@)  Evaluation of problems and needs;
(b)  Evaluation of alternative salutions;

16
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Engrossed
Substitute
Senate Bill -
5411

flood control maintenance project will be, on the one

* hundred year flood plain surrounding such area.

agement efforts. The bill’s first

- store waters, thus increasing the rate of rungff and

artendant downstream impacts; and (d) Prevention of
flood damage requires a comprehensive approach,
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Comparison of State Flood Hazard Management Statutes

Topic

Title

Administering Agency

Intergovernmental
Coordination

Typical Flood
Management Measures

: m&khlaamge

diction
ESSB 5411 outlines Each local government does

intergovernmental
coordination pro-
cedures.

- Authorizes taxes,
use of eminent
domain & construc-
tion

- Purchase of
properties

- Restrictions to land
clearing

- Comprehensive
flood protection
improvements

Flood Plain Managément
Ordmance in 2 Mance
“with: .

their own ordinance

- Flood plain management
ordinance to regulate
land use

- Public facility location

- Flood proofing

- Storm water management

‘program

- Alternatives to struc-

tural measures must
be considered

CFCMP required (or in
process) te-receive
FCAAP: funds

At a minimum, 100-
year flood plain

Governments are encour-
aged to combine efforts
in order to consider
watershed.

FCAAP funds may be

used for:

- Structural improvements

- Non-structural
improvements

- Enhancement of
improvements

- Preparing Flood Hazard
Management Plans

- Storm Water



Chapter I1:
Comprehens ‘
Hazard Management Plan

Q:  Where can I get the funds for comprehensive flood hazard
management planning?

The Flood Control Assistance A

Q:  How much does a local government have to pay for a CFHMP?
A: g area, the special needs of the
he local jurisdiction to cost
yrmation available vs. the need to
mtact the Flood Plain

for examples of cost estimates
reliminary estimate from -

Q- How do I apply for a FCAAP Grant?

21



funds become

area extends beyond

plan WAC) for any drainage basin

ng

BY

ton

The plan’s level of analysis, should be negotiated at the time the

Eamsﬁ'is written and project scope is outlined. The scope will be
on available funding, existing background information, the

severity of the problem and the complexity of planning issues

involved. Consult with the Department of Ecology FCAAP grant

22



Q:  How long does a plan usually take?
A:

23



Q:  You mentioned that the Comprehensive Flood Hazard
Management Plan is subject to Ecology review. What are the
criteria for approval?

Q: Can FCAAPfunds be used for SEPA documentation? '
A: Yes.
Q: How does this effort relate to the Growth Management Act?
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Q:  Besides making us-eligible for FCAAP maintenance project
grants, what are the benefits of preparing a comprehensive flood
hazard management plan?

management planning.



Q:  Who normaily leads the planning effort?
A:

thing is the two di
and with all interested

27



L Executive Summary

A.
B.

C.

;Smement.s of goa]s problems, and issues.

Brief description of project methodology and public and
agency participants.

Description of proposed solutions listed in an action plan
with estimated costs, timing, participating agencies and
priority for each recommended action. -

1I. Introduction

A.

Authority and Scope.

1. Legal authority under Chapter 86.26 RCW
2. Sponsorship of local government

Background.

1. Need for plan ,
2. Description of Flood Control Assistance Account

Program (FCAAP)
3. Historical background
Planning Process and Methodology.

28



' Hydrology including surface drainage patterns, channel
- morphology, geohydrology.

 Biological resources including fisheries and wildlife
- resources, forests, vegetation and habitat.

Scenic, aesthetic and historic/cultural resources,
' of Relevant Regulatory and Capital Improvement

Nowawn

29



B. State.

1.

2.

3.

4,

5.

6.

7

8.

9.

10.

C. National.

1. Army Corp of Engineers
a. Section .
b. Section ¢

2. National En

3. National Fl¢

4, National Pol
(NPDES)

5.

Forest Practices Act

(see page 45 Task 3-C and Appendix A of this guidebook for a
discussion of these programs)

VL,

Flood Damage History, Flood Frequency Patterns and Current

and Projected Problems (see page 45 Task 3-D)

A. Record of historic flood events.

B.  Damage cost estimates by land use type, if available ~
(e.g., commercial, residential, agriculture). '

C. Prior flood control investigations and actions.

List of current and
- needs as well as a ¢
with cost and fundi
resource utilization
maintenance areas

E. Potential problems due to projected land development or
: resource utilization trends (this item is not explicitly
called out in WAC 173-145-040 but it makes sense 10
plan for the future as well as current conditions) (see
page 47 Task 3-E).

Alternative Flood Hazard Management Measures

Here should be described structural and non-structural options
for addressing the problems and issues identified above. The



- - Evaluation of Alternative Measures

For each alternative measure the following information should
‘be provided: -

and Term of Benefit,

The schedule for implementing each alternative
~ " " and the potential term of benefit
projected. The intent of this is to identify which are
short term, remedial actions and which are longer term,
comprehensive solutions (see page 81 Step 6-Item D).

31



e

vironmental assessment documentation according to

SEl

PA and/or NEPA regulations.

Technical hydrological data and analysis.

Other maps and information as applicable.
. Othe.r exhibits as applicable.



Chapter IV: Process to Prepar
Comprehensive Flood Hazard

Introduction

The process to Flood Hazard Management
Plan in RCW and Chapter 173-145
WAC 1 steps of general

1.

2,

3.

4,

5.

6.

7.

8.

9.

10.

11.

12,

33



Process to Prepare a Comprehensive
Flood Hazard Management Plan

First Year

Diagram of Comprehensive Flood Hazard Management Plan (CFHMP) process.

34



1: Establish Citizens and Agency

Committee

35



adoption of the
the

10 Téview
technical make decisions alternate and direct
) next step.

The size of the committee is an important consideration. Generally
an-8-t0-16-person’committee has proven large enough to
representation but small enough to allow
and active work sessions. It may be
‘to structure a two-tiered committee with representatives
fﬁ%mﬂ;m the:local jurisdietion as primary members and
representatives-from State agenties and outside organizations as
* advisery members. This would provide good communication to the
ire that they attend every meeting.
1at the committee be formally
n. In other cases, maintaining the
project proposals and to provide .
it planning 1ssues may be
id is having the committee con‘inue
-on in a quasi-official capacity after the plan is adopted without a clear
‘set of responsibilities.

The-aim of the committee should be to build a:consensus ‘that balances

issues.

Task 1-B:. Def'me Public Participation
Process

The second, recommended means to incorporate public input is through

a series of publi¢ 6peri hoiuse/workshops at which citizens can express
has shown that public workshops.are most
lilation; alternative evaluation; and:final

Citizens also find it relatively easy to compare and evaluate alternative
- flood hazard management actions when thev can respond to a set of



Prioritizing flood hazard management alternatives.

37



Short- and Long-Term



* Performance
Standards that

Strengthen
Goals and

Objectives

©Both goals‘and objex
- ..standards; Forexq

includes a measur;
example, the statem

- Ecology Class AA (extraordinary) water quality standards” sets the
’ qxcgected level Of ymfommcg and carries implications for the level of

PO TN L AT

Task 2-A: Conduct a Puablic Goals and

Since. the goals and objectives should account for interests of all

© e pemermaieer preweew seemen DE.ANVIted to participate in this step.
A pubhc open houselworkslwp is an;ideal way to inform the public
about the pro_]ecta{gcf to elicit pamclpauon from the outset. Therefore,

. a g@mvm 3P _,

pigfecommended early in: the
and pubhclty Is essential to achieve a

39



Hazard

workifig report and
dents and revise the
This statement is
of conditions which
measures. An
long-term goals in this
uld be stated-in a way-that
the alternate flood hazard
page).

40



Table ES.1

Goals and Objectives for Comprehensive Flood Control

Prevent the Loss of Life and Nonstructural measures should be preferred over structural
Properly and Preserve River - measures.
Character

_Changes in land use should try to restore the natural clumcler
of tlie river lo the predegradalion stale whenever possibile.

The need for emergency measures should be reduced or prevented
thmugh planning, structural and nonstructural measures.

‘Maintain the River's Varled
Uses . .

Goals and objectives for comprehensive flood hazard
Source: Dungeness River ~

41



outside of the sponsoring government's jurisdiction. In this case
coordination and perhaps cost sharing with adjacent government
jurisdictions or agencies may be necessary. Lead agency and
cooperative interjurisdictional agreements to familiarize the relationship
should be adopted. Ecology can provide assistance on this.

WAC 173-145-040(4) states that:

ct downstream portions of the flood
s of the selected alternatives. On

ESSB 5411 adds language to Chapter 86.12 RCW that defines
county and city roles in interjurisdictional planning. Refer to
Sections 4 and 5 of ESSB 5411 (see page 12 of this guidebook).

Task 3-B: Gather Background Information

1t depends on accurate technical

drology, geology, environmental

-and civil engineering. Therefore,

st be collected which includes the
following physical characteristics.

Physiography, including topography, surface drainage pattems,
channel morphology, tidal influences and other conditions that



affect river , flooding impacts and-land use
development.- The United States Geological Survey (USGS) is
the primary source of topographical information. Tidal
information‘can be obtained from the National Oceanographic

existing surface drainage
including precipitation patterns,
snow cover, te , evapotranspiration, and other
conditions that water runoff and river hydrology. NOAA

- and the Natiorial Weather Service are able to provide
background climatological information. :

background information,

43
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Task 3-C

the W
WAC 173-1.

perspective re

dentify Regulations and Flood
Activities that Affect

state and local
«d in the appendix of
can be modified and
hazard management pian.

Event History
Areas

flood controt
»0d damage history. Ata
feet per second (cfs)),
f frequency should be noted.
be compiled. :

45



Areas with
problems: -

Significant

nagement Agency (FEMA) keeps records
ood insurance pohcy holders. Although

1 "community basis,” which may include

FEMA's records are often useful to

the amount of damage.

rific problem areas in the
may include the following

features including bridges,
etc. that could

of water flow and are also

collection, or joining

for channel migration.
résources which could

potentially be eroded from chronic flooding (e.g. habitat
degradamn, fish spawning area loss, agricultural crops, soils

facilities damage, etc.).



%@s where chronic ﬂooding causes septic tank drainfield

Over-topped roadways A )
Potennal or chromc faﬂure of structures along riverbanks.
Thrats to water quahty. -

Future Trends or

47



Step 4: Determine Need for Flood Hazard
Management Measures

5. Bmldmg new developments that are flood prone, thereby
necessitating further structural controls.

48



10 Mingate WS impact; rather than rely on down stream structures to
- handle the increased water; -~ - 7

Step 5: Iden tive Flood Hazard
Management

In a 1970 report titled Guidelines for Establishing Economic and
Engineering Flood Criteri several mémbers of a joint University of
Washington and. Washington State University team noted that flood
.damage control measures might be classified into either of two
. :categeries; structural and non-structural, Structural measures refer to
' engineering or construction activities on or near the stream channel.
- Non-structural alternatives inchide land use regulations and other -
_regulatory measures such as ranoff rediction, flood proofing, advance
wamning and forecasting, flood plain drainage, land acquisition,
conservation easemnents, and rémoval or relocation of strict uses.
Comprehensive flood hazard management emphasizes a multi-objective
approach, incorporating a variety of svngineming, environmental
protection and planning measures as well as local planning innovation.
Listed below are:some of them,

Betier mamgement of upper
wattrshed ronell from
Torexry Snd agricultoral kinds.

Maimenance of natoral siresm

49



1.

Local Zoning and Land Use Regulations

50



Growth Management
Act Mandates -'
Critical Area
Protection

Detention
Facilities

that are inconsistent .
36.70A0.60 and RCW 36.70A.

51

see RCW

will prove
useful in f]

A local ™

buiit during urban
concrete-lined



constructed wetlands
constructed or excavated ponds (wet and dry)
underground tanks or vaults (wet and dry)

rovide for.the settling of sediment and other
eliminate the direct input of pollutants into

ity is currently

Puget Sound basin (defined

and implementation of

il provide procedural’
stormwater such as adoption of

early 1992. Ecology has

ten years, to adopt



Federal, state and local regnlations associated with stormwater
management as referenced in a 1991 staff memo to the Washington
Senate Environment and Natural Resources Committee, include:

o

The:Federal Water-Quality-Act-of 1987 which reauthorized the

Clean Water Act and requires municipalities above 1,000

population to-obtaina National-Pollution Discharge Elimination
(NPDES) permit from the EPA for stormwater

drainage patterns.

Cities are authorized to construct and fix rates for sewer
systems, including facilities for storm or surface sewers
(Chapter 35.67 RCW). :

Washington Department of Fisheries Stormwater Guidelines via
Hydraulic Project Approval. . ‘
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aans ¥ RALLLALENSD. UL

SMP’s in Flood
Hazar:d Management

v AuG- LS SROMSUNC Management-Act of 1971, all jocal
governments which include shorelines of the state (i.e., all rivers and
streamns with a'miean anmital FIW over 0 afe ne meesnds e

rurst, Decause Ecology reviews all master programs, the department

- -can serve a valuabls coordinating role by assisting local governments in

preparing master program updites and in insuring that changes to one
government’s master program does not adversely affect a neighboring
jurisdiction. Second; the legal authority for the shoreline master
sed not only on the state constitutional powers of enabling
1t also on the public trust doctrine that requires the state to
s e MANAraAc € Wha'-iate’s citizens that are held in public
‘and water resources. Therefore, the
} development in the flood plain that
ries, and other resources.

R § 7. 3 P N

ines ot state-wide significance include all

rivers westof the ~__ Crest downstream of a point where the mean

annual flow is'1000 cubie feet per second or more, and all rivers east
of the Cascade Crest down stream of a point where the annual flow is
two hundred cubic feet per second or more or from a point downstream
from the first 300 uﬁuare miles of drainage areas, whichever is greater.

For such rivers, sti stronger state law directives apply.

The SMA sets specific priorities for the management of shorelines of
state-wide significance, giving preference to uses which adhere to the
seven objectives discussed below. RCW 90.58.020 and WAC 173-16-




into guidelines for writing master
smber that the SMA lists these

Therefore, objective 1, "Protecting
est* takes priority over objective 2,
of the shoreline.” Listed below and
ren criteria with a brief discussion of
ed in specific situations. -

state-wide interest over local,

geology, liminology, aquaculture and other
pertinent to shoreline management.

55



the shoreline,

and
This

from lands
Result in long-term over short-term -benefit.

The purpose here is to ensure for future generations the
possibility to use the shorelines either in their natural state or
for preferred uses such as those that are water-dependent or
* water-related. ‘That is tosay, if'a mixed-use development is
slated for an urban. waterfront, it should not preclude the
possibility of a water-dependent use. The intent here is to



>t public access is dangerous or physically
,, 4 port of government agency can provide
off-site public access as approved by the local

6. Jor the public on the

provisions for non«motorized access to the shorelines.

All of these criteria provide a strong legal basis for protection
of flood plain ecology and other resources by restricting
development and limiting construction of structures that would
. For all of these reasons it is critical
rogfam be considered as a primary
r local planners to use in flood

7. ' Provide for any other elements as defined in RCW
90.58.100 deemed appropriate or necessary.

57



4, Local Flood Hazard Ordinances to Implement National
Flood Insurance Program



FEMA defines ﬁbod of a river or other

watercourse and the that must be reserved in
order to discharge it cumulatively increasing
the water surface ( one foot." -

portions of the area of a

CAN TELL YoV
CONPLSURATION AN D

e

THE GREAT bWy berilitioN DERAE.
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) development rights-to
agricultural lands, insuring that these 1g are not developed and
property taxes are not raised to reflect and best use.”

Of course, the difficulty in this approach is coming up with the funds
for purchase. Several options are available. Open space bond levies
are one method. Bond issug initiatives.are generally most successful
land purchase is-tied to a comprehensive recreation open
1 with recreation features-linked by a trail system such as was

ide of the meanders of-a
the width' of the mesnder
s historical flood plain.

- River meander belt.



destroyed by flooding caused by the eruption of

S, f0.create Toutle Park and to purchase flood
uamageg \gir;pemes,m Whatcom County to create a small public park
on Lake tcom and most recently to purchase thirty seven (37)
properties damaged. during the November, 1990 floods.

N - .- through more effective
Tesource management practices. For example, logging on steep slopes
can exacerbate runoff,. :

Environmental Measures

natural hydrology of the

ement



P A

. Wetlands provide peak flow reduction.
Source: Washington Coastal Currents Vol. XV, No. 7, January 1991.

E. Flood Proofing

The general description of flood
:lopment is .
ing and Flc Barkley et.al.
be defined, generally, as the construction or
_ . . U structures such that during floods they can
either be closed or their occupancy can be modified so that inundation,

&3



Commercial Enterprise:

Residential Occupation:



that are sold on the se
ernment. to finance co

achieve this coordination,
ss must bring together
o  and
task of

65



Home under construction on the Cedar River in King County. Mlustrates the type of development allowed in
communities which meet minimum requirements for participation in the NFIP. Note: King County’s new
regulations, adopted in September, 1990 exceed NFIP standards.
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A. Impoundments/Regional Detention

manner thereby créating reservoir volume to store approaching flood -
‘analysis-can determine the size of
~ ment deposition may occur in a reservoir,
, ... . iod of years, may fill part of the reservoir
. volume. Consequently, reservoir design should include allowances for
this deposition. Impoundments are known to affect parameters of
_ temperature, dissolved oxygen and nitrogen, and nutrients. The size
* and shape. of the reservoir:and its. operating criteria should be planned

linear structures along
L embankment along a
nany instances, it may be more feasible to confine waters to
channel by, raising its banks than it would be to control the

' rate with impoundments.

67



Revetrment
R result from construction of
dikes and levees is one , occurs to "protect” a
‘relatively low use. Economic :
‘considerations for this land use, The
level, then leaves the
be "controlled” and the

occupation. A dike or
are many times greater

68



Floodwalls

Floodwalls perform much like levees except that they are vertical sided

-structures which require much less surface area. Because floodwalls
- are usually constructed of reinforced concrete, the expense of
. installation is often prohibitive and the structure will degrade adjacent -

habitat,

A variation of the standard levee, which is usually located as close as
possible to the river channel is the "set back levee” in which the river-
side toe of the levee is "setback" from the river banks at a minimum
distance determined by the regulated FEMA fioodway. Of course, the
setback may be wider. An optimum setback distance should satisfy
other criteria: 1) exceed the meander belt of the river, 2) allow for
recreation use of the area contained within the levees, either in a
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100-year flood elevation

are designed to
wvee failure. Le
more

Overtopping levee.
Source: Snohomish County Comprehensive Flood Control Management Plan.
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Drawbacks

Engineered
Channels

to

C.  Stream Channel Improvement and Realignment

Stream channel improvement may result in much the same effect as
those which would occur from dikes or levees, Here, however, the
improvements would involve dredging operations (removal of
obstructions and/or straightening the channel course). Channel
improvements of this type have a distinct advantage over the leves



enhance
ding canapy -over the normal water surface of
eooling and-feod source benefit. Other

may attracted to this natural environment.

Bank Slope Reduction
ysion; can be "flattened” or have the slope
using other:methods described in this

of the back is cut back away from the

ind slide potential during high water

an appropriate measure if the top of bank
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is already heavily vegetated with trees and large shrubbery.
Crib Dams

Crib dams use logs buried lenﬂlr:-wise into the slope to achieve bank
stability. Vegetation is then planted in the soil between the logs set

‘side by side to provide canopies above the river water surface.

‘However, the use of crib dams has limited application in northwest
streams,

Riprap

Along stream reaches where real constraints will not permit bank slope
reduction or where there is the potential for a vegetated slope to be
undermined, the-use of riprap may be acceptable. Riprap is placed in
the critical erosion area and is sometimes combined with
bioengineering techniques.

Sod/Pavers Along Banks

This method uses a combination of

Gabions A
Gabions are cylindrical wire mesh baskets filled with concrete or rocks
which can-be-used:in revetmetit constriction and streambank
protection. It is possible to combine vegetation with gabions-along
streambanks or shorelines incorporating bioengineering techniques.

E. In-Stream Controls

Off-channel Gravel Traps and Mining

average bedload transport and resul
must be properly sited so the river

Anchor Logs in Stream
This alternative, which involves anchoring falien trees near banks

experiencing severe erosion, is used to redirect flow or reduce flow
the stream bed. This may be used as a temporary
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remedy or as part of a structural diversion to mitigate the effects on the
fisheries habitat. Care must be taken so that the anchor logs do not
collect debris and block the channel.

Deflector Structures

Deflector structures are placed across a channel or may jut out from a
channel bank to redirect the streamflow away from an eroding side
slope or to maintdin a minimum flow channel. Their height is
generally set below the dry season mean water levels. The structures
must be securely anchored and made of a material that can withstand
the effects of continuous stream flow.. ‘As in the case of othér in-stream
measures, the structures rust be located and designed so that they do
not catch debris, obstruct the channel and produce higher ‘velocities.

Spur Dikes

- Spur-dikes are:built'from:the-channel-bank into the river bed to direct
the main channel flow away froni tHé'Bank and to create a low velocity
zone between the dikes to im
of the dikes are set based on
- theaffected reach to-achieve

.. are limited by the main thannel‘conveyance

- by the effects on the opposite bank and dow
. dikes usually-exceed the normal river water surface elevation and are

* ,ovenopped m mode:ate and severe flooding conditions.

A recent proposal to use Spurdlkes along the west bank of the
Dungeness River just downstream of Ward Bridge for the protecnon of
Ward Road has received the approval of the reviewing agencies. The
project is now in the final design phase to determine the appropriate
size and alignment of the dikes to create the desired hydraulic effect
which will eliminate the destruction of the river bank.

Chevron Dams

streams.
Split Channel/Bypass Channel

is not available. Moreover, split channels must include appropriate
measures to prevent fish strandmg
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Gravel Bar Scalping

measures into-a comprehensive
map and matrix; excerpted. froi









Problems or "Hot Spots™ and proposed solutions.
Source: Puyallup River Comprehensive Flood Control Management Plan.
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tive Measures
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Environmental Impacts Associated with Structural Methodologies

Table 81

5 - -
6.7 ——- .-
’ =
56 - -

8.9 -

NOTES:

1.

2. Flow

Temporary localized disnt
provided for fish by trees:

4. Theappearam:eofca‘bled-h'eswouldbeprefeﬂedtosmxﬁiﬂl‘measuruusingrockorconcrete.
5. By protecting an erosion-susceptibie bank, sedlmentschsd-uarged to the river would be reduced.
6. Temporary localized disruption to fish habitat and water quality would occur during construction.,

Long term benefits to fish habitat and water quality by ‘providing reduced erosive flow
characteristics and associated generation of sediments.

1L would be protected by confinement of flood on river side of dike/levee.
12 Flows would be redirected away from erosion-prone banks,
13.  Riparian habitat lost to erosion would be restored,

4. The appearance of vegetation is preferred to concrete or rock erosion-protection.

r Comprebensive Flood Control Management Plan
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B. Cons:stency with Applicable Policies and
Regulations

® PERMITS REQUIRED
O EISREQUREMENT DEPENDS ON FINDINGS OF
PRELIMINARY REVIEW

- 4 PERMIT REQUINED I FAIR MARKET VALUE OF
PROJECT EXEEDS $2,500

* USEOFTWSMEASUHE WOULD REQUIRE SMP REVISION

Matrix summarizing permit requirements, - -
Source: Dungeness River Comprehensive Flood Control Management Plan.

C.

11)



Short-term solution; high risk

Permanent solution; good flood plain manapement
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evaluation results should be
can be presented to the
The example alternative measure
page summarizes the

presented here are only
Evaluation

A'put

decision making process. The workshop should be well publicized to
insure that all members of the community are invited to participate.

As in the case of the goals and objectives workshop, there are several
different participation exercises that can be used. One format is to take
the whole group through each of the alternatives one by one and ask
each individual to fill out an evaluation sheet indicating their

on. Another format is to divide the

used or the comments can be mad
let individuals vote on their prefer
as in the first workshop. Otge.n it
and the objectives in a matrix forr
example on-page 36).



: Acquire Designated

: Flood Prone
: Properties in Valley
i (Sec3d.M)
Slight reduction in
development
pressure on flood
plain (Sec 2.2}.
$700,000
acquisition costs
$1.000

management costs
annually (Sec 3.5)

County purchase
w/ FCAAP and IAC
matching grants
{Sec. 3.6).

Wodld address Allows additional
local. flooding development space
problems aof 14 w/out reducing
property owners flood plain

(Sec. 1.8). - capacity.

* Section numbers refer 10 descriptions in text,



If a formal SEPA checklist or EIS process is used in the planning
process, it may be advantageous to hold two public workshops
during the alternative evaluation. During the first workshop, the
planning team would just present the alternative measures and ask
the participants what potential impacts or consideration they feel
shouid be considered. This workshop would then serve as a
"scoping meeting" within the EIS process. The second workshop,
held after evaluation analysis is substantially compiete would then
allow participants to evaluate the alternatives and indicate their
preferences.

Step 8: Develop Flood Hazard Management

Strategy

After the public input has been compiled and evalvation analysis
completed, the planning team can work with the Project Committee to
assemble the preferred alternative measures into a management strategy
which serves as the basis for the Comprehensive Flood Hazard
ould include a list of actions, the
ch, and the coordination activities
agencies, and associated programs.
1s step which involves fitting
soordinated course of action.

¢. Problem No. 3

Problem No. 3 is the insufficient capacity of both the Perrinville Creek
culvert under Talbot Road and the downstream channel to the BNRR tracks.

Alternative A:

Pipe replacement with & 60-inch-diameter culvert incorporating the fish
passage design criteria discussed in the fisheries inventory (Appendix E), is
recommended for the Talbot Road culvert crossing. Downstream from the
channel between Talbot Road and the BNRR iracks, installation of a pipe
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paraliel to the existing BNRR culvert would prevent water from backing up
at the existing culvert which causes the upstream channel to flood (10-year
event). It should be noted that the two culvert crossings were sized to carry
the 100-year storm, however, the stream channel would not contain the 100-
year storm.

Widening the stream chaonel fo carry the 100-year event was not preferred
because several property owners had previously improved the channel with
landscaped and rockery channel side slopes.

Estimated Cost: $115,000
Potential Environmental Impacts:

Impacts would include the reduced incidence of flooding, and provide fish'
passage through the Talbot Road crossing. Temporary disruption of traffic
will resuit during construction. Temporary disruption of the creek would
result from installation of the culverts.

Alternative B:

Pipe replacement with a 60-inch-diameter culvert incorporating the fish
passage design criteria discussed in the fisheries inventory (Appendix E), is
recommended for the Talbot Road culvert crossing. To solve the stream
chanuel flooding problem, peak flows could be diverted through a new 48-
inch-diameter drainage pipe to Puget Sound. This pipe would cross under
the BNRR tracks. The diversion was sized to pass all flows above the
existing capacity of the stream channel.

Estimated Cost: $135,000
Potential Environmental Impacts:
Include the reduced incidencs of flooding, and provide fish passage through
the Talbot Road crossing. Temporary disruption of traffic will result during
construction. Installation of diversion pipe will result in temporary
disruption of lawn and landscaped areas. Temporary disruption 1o the creek
would result from installation of the culverts.
Recommended Solution:
Altemative B is recommended because, for a relatively small increase in
cost, flooding can be eliminated from the stream channel between Talbot
Road and the BNRR for up to a 100-year storm.

Source: City of Edmonds Drainage Basin Studies, Edmonds Way, Perrinville and
Meadowdale
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. .Table IX-3 (below) from the City
... 5, Edmonds Way, Perrinville and
zes the cost sharing breakdown for the different

~ with the program. The source of funds should
as well. '

Cost summary and breakdown.,
Source: City of Edmonds Drainage Basin Studies, Edmonds

86



reviewed

Ecology staff will disseminate the copies for review by other Ecology
sections as well as consult with the State Departments of Fisheries and
Wildlife, the State Department of Natural Resoutces, and affected
Native Américan tribes.  Other affected parties may comment on the
draft plans as well (WAC 173-145-070(2)). Ecology staff will
consolidate review comments and arrange a meeting with the
submitting government to discuss the submittal. After receiving the
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agencies have been
documentation, ‘thé plan is

At least 5 copies of the completed plan must be submitted to
o to - of SEPA

i1 all review comments on the draft plan have been adequately .
addressed and the final CFHMP is in compliance with state statutes and
T - N “in consultation-with

of the ma_jor

Ecology, it should be

governmental
the county) both
-dispute, it must be resolved in

Ecology formally
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Plan Submittal Checklist

£
2.

0 3.
] 4+

Js.
] s.
7.

[ s.
09

] 10.
] 1.

] 12.
1 13.

O 14. .
0] 1s.

Does the plan meet the grant’s scope of work?

Is the planning area large enough to address flood damage prevention issues on a
comprehensive basis? ' ' ‘ :

Have adjacent jurisdictions, local, state and federal resource agencies and affected
Native American tribes been invited to participate in the plan’s development?

Does the plan outline a process-oriented examination of flood hazard management
issues?

Are short- and long-term goals and objectives clearly identified?
Are problems and solutions clearly identified?

Does the level of detail of the inventory of existing conditions and planning analysis
meet the grant’s scope of work (if applicable) and is it appropriate to the nature of
the problem? '

Does the plan identify the regulations that apply within the watershed?

Has an effort been made to adopt a comprehensive balanced multi-objective
approach?

Have non-structural flood hazard management measures been adequately
considered? Are they as well-defined as the in-stream measures?

Have the potential impacts to the following uses and resources been identified?
Fisheries resources :

Wildlife resources

Scenic, aesthetic and historic resources

Navigation :

Water quality

Hydrology

Existing recreation

Other

Have the costs and benefits of the alternatives been thoroughly evaluated in both
short- and long-term objectives? :

Co000DO0OOO

Is the rationale for the recommended solutions based on comparative evaluation of
the alternatives and is the rationale clearly documented?

Are the implementation step priorities and funding measures identified? -

Is there certification from the State Department of Community Development
indicating that an acceptable emergency operations plan is in effect?



fected Native' American tribes been

R
- =

O 1e. engineer, the Washington

[]17. 1Is the SEPA documentation
[] 18.  Have copies of the plan been sent to the Departments of Fisheries and Wildlife?



their individual rationale,
and how the jurisdictions
in greater detail,



Within the past

in an uncoordinated and unplanned manner; lacking commo
expressed the public’s interest in conservation and wise use _. ____.
The citizenry of the state saw the effects.of undirected growth as a
threat to their quality of life. Growth without diréction’ was seen as
posing a threat to not only the environment, but to the sustainability

critical recharge areas

ih and wildlife habitat,
It is at the
through a local

needed to be taken.-
The purpose of to implement the growth
management po . Typically, the

that guide land use in
a zoning map that

‘with.



iii

‘diminishes the ability of soils to
’ . This removal of
inage systems and elevates the
larly, development constructed
storm reduces the flood plain’s
lacing volume. Setting
of development assist in the

afety and quality of a

JBC) is often used to set those

to be used in conjunction
zoning ordinance.

management planning, the
ing of new construction in

Management Act



market value is‘equal to or
($2,500), or any dev:
normal public use of

the second

procedures and rules for
establishes time lines for

development™ within
. A substantial
where the total cost of fair
thousand five hundred doltars
which materially interferes with the

or of the state; except as
‘1o RCW 90, 58 030(3)(e) and WAC

a "conditional use” orona
iwoueh the 1ocal Shoreliné Master

r flood plain as long as it
within the area describe in

the shoreline Junsdlctloh (200’ of
'igs and swamps in the 100-year
the flood plain be inventoried

shorehne Junsdmtlon has been established,



‘The SMA

as an overlay to zoning and
1in the flood plain and its

developed at the local, city or
SMA for the purpose of
Local governments develop
rv. the SMA and the

i more, @nd associated wetlands, are
management jurisdiction. Development
+streams; reducing urban runoff effects by
perty conmnment of runoff and reducing
densities. Wetlands can be retained to perform one of their major
functions, absorbing excess water thereby reducing storm surge effects
down stieam. If the more inclusive méthod of detguung a floodway is
development can sensibly proceed, reducing
‘life and property, and increasing the capacity
of the flood plain to absorb voluines during periods of flooding.
*"Upstrmmmtﬁatersheds be v'can be increased by increasing
vegetation in both forested” «1s and wet meadows. These habitats



have a

water, reducing storm
low flow periods. Often
of the SMA, providing

| cotisort with a flood hazard

to preserve and protect our
Resource management
and the industries based
and fisheries

are involved

n Walter Act, Section 10 of
:al ordinances developed to

Code, RCW.

including many -
Such

wal, mineral

Within the
projects are provided
of Fisheries (WDF) and

Hydraulic between the two

either salt or fresh waters. In fresh
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y jurisdictions a tool to ensure
will occur during the
or neering modifications of
assist in the design and construction
can also be useful to evaluate

ater Act
. ‘ ﬁ ':.----:~’:-="i c@
- twotypeso
nati’onwid‘e,‘
tw
as public interest
“with the COE and other

cation to the COE.
review period by federal,
tribes, interest

received from public

vii



o COE decides on whether to prepare an Environmental
Assessment and Finding of No Significance, or to
prepare a National Environmental Policy Act (NEPA)
Environmental Impact Statement (EIS).

o 'Public hearing is held, if needed.
0 COE prepares the  ropriate decision documentation
o The District approves of rejects the permit

application.
0 The applicant’s permit is advised of the decision.

would include, but are not limited to, bank stabilization

projects, navigation markers, utility line structures, minor road

crossings and bridges, boat docks, minor dredge and fills

involving less than 10 cubic yards, or fills involving one to ten

acres of isolated wetland or adjacent wetlands located above the

headwaters of a stream with an average annua! flow of less than
-5 cfs. The process involves the following:

0
o

o

Section 401 - Clean Water Act

The cettification process begins with notification of Ecology at the time
a Section 404 permit is filed with COE.

clearinghouse for all state agency respons _h the
Environmental Review Section (ERS) reviewing all documents. The
ERS prepares a state comment letter based on the responses from



jeopardy.

This law pertains to
have a reasonab
ebb and flow of

A special district is a

ix

Act

ability of the nation’s waterways,
obstruction or alteration of those
m the COE. The provisions

high tide or
consideration of
and

body that is formed by an
+ and maintained by
vvide particular ser\ffm1

activities.

flood control district will be
district. The flood
PI'OPmV o preserve
natural resources of the
.hase sell, lease and manage
outside the district’s
and operate flood



,. s, canals, banks, revetments, and
and essary to reduce floods and lessen
right enter into contracts, the right to sue
T " and the right to do any and

purposes.

Environmental Policy Act,
¢ Management Act and its
local ordinances developed to

Policy Act

(CEQ) provides the guidance to
Al agencies have adopted their
he CEQ Regulation (40 CFR

on of alternatives, including

1 effects through reducing or

xcess generaily occurs



-

the

xi

shold
result

exempt" from the.
eria to differentiate



rement and the protection o
tool is the National Flood
low cost insurance to

Flood Insurance Program

the emergency program
process within FIA and

.program provides communities
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State Flood Plain Management

Chapter 86,16 RCW - Flood Plain Management forms the core of the
state’s regulatory program. WAC 173-158 are the rules developed by
Ecology to administer the provisions of Chapter 86.16 RCW. The
state’s regulatory progr. P minimum standards as
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