PIERCE COUNTY STORMWATER MANAGEMENT and SITE DEVELOPMENT MANUAL

Index

A

Abbreviated Plans: I; 3-7, 3-30, App. I-A

contents: App. I-A; A-3

driveway runoff: App. [-A; A-11

erosion and sediment control: App. I-A; A-5
minimum requirements: App. I-A; A-1

plan sheet: App. I-A; A-4

roof runoff control: App. I-A; A-8, A-10
soils evaluation: App. I-A; A-11

stub-outs: App. I-A; A-9

flow control: Volume IIT

low impact development: Volume VI
overview: I; 1-6

selection process (general): I; 4-1
source control: Volume IV

water quality treatment: Volume V

Biofiltration (for treatment): V; 1-2

Biofiltration swale: V; 8-1

design (general): V; 8-3
SBUH/WWHM adjustment ratio: V; 8-11
sizing: V; 8-5

submittal requirements: App. I-A; A-3
thresholds: I; 3-4
Alternative paving surfaces: VI; 3-47
design: VI; 3-48
installation: VI; 3-53
modeling: VI; 3-48
underdrain: VI; 3-49
water quality treatment: VI; 3-49
Appeals: I; 1-10
Applicability (of Manual requirements): I; 1-9
Severability: I; 1-10
Penalties: I; 1-10
Enforcement: I; 1-10
Appeals: I; 1-10

Automobile washing (source control): IV; 3-1

vegetation: V; 8-19
Biofiltration swale: V; 8-1
Bioinfiltration swale, wet (See Wet biofiltration swale)
Bioinfiltration swale, continuous inflow (See Continuous
inflow biofiltration swale)
Bioretention (rain gardens)
application: VI; 3-8
design: VI; 3-10
infiltration rates: VI; 3-15,
modeling: VI; 3-18
plantings: VI; 3-16
separation from groundwater: VI; 3-8
setbacks: VI; 3-10
sizing: VI; 3-18
soil requirements: VI; 3-14
underdrain: VI; 3-11, 3-15
water quality treatment: VI; 3-10
Bollards: III; 3-12
Bonding: I; 2-28

B

Basic filter strip: V; 8-27

Basic treatment: V; 2-8, 3-7
BMPs: V; 3-8
menu: V; 3-7 C
performance goal: V; 3-7 Car washing (source control; See Automobile washing)

Category A, minor waterbody: I; 2-19 / III; 3-1

Category B, closed depression: I; 2-20 / III; 3-2

Category C, public system: I; 2-21 / III; 3-4

Category D, private system: I; 2-22 / III; 3-5

Certified Erosion and Sediment Control Lead (CESCL): II;

3-56 /1; 3-21
Channels (general): III; 4-27

Chemical treatment of runoff: App. II-B / II; 3-121, 3-136,
Best management practices (general) 3-140

requirements: V; 2-8
Basic treatment receiving waters: [; 2-14; V; 2-8
Basin planning: III; 2-3
guidance for altering the minimum
requirements: App. I-D
Minimum Requirement #9: I; 2-26
modeling: III; 2-2
superseding minimum requirements: I; 1-13

construction: Volume II Cisterns (See Rainfall reuse)
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Closed depression (See also Category B requirements): I;
2-20/11I; 2-10, 3-3
Combined detention and wet pool facilities: V; 9-25
detention and wet pond: V; 9-25
detention and wet vault: V; 9-30
detention and wetland: V; 9-31
Community plans: I; 2-3
Compensatory flow control or treatment: I; 2-6
Concentrated flow dispersion: VI; 3-31
Construction design drawings: I; 3-22
cover sheet: I; 3-24
drawing protocol: I; 3-22, 3-26
grading sheets: I; 3-24
plan and profile sheets: I; 3-25
Construction entrance, stabilized: II; 3-7
Construction guarantee: I; 2-29
Construction stormwater pollution prevention plan (See
SWPPP)
Construction BMPs: II; 3-1
Continuous inflow biofiltration swale: V; 8-26
Continuous simulation modeling (See Hydrologic analysis
methods, WWHM, and MGS Flood)
Control structures III; 3-26
access: I1I; 3-28
analysis: III; 3-29
information plate: III; 3-28
maintenance: III; 3-28
multiple orifice: III; 3-27
riser and weir: III; 3-27
Conveyance system: III; 4-1
backwater analysis: III; 4-2
culverts: III; 4-25
design flow rate: III; 4-1, 4-2
easements: I1I; 4-3
flow spreading: III; 4-19
modeling: IIT; 2-2
open conveyance: I1I; 4-27
outfalls: III; 4-16
pipes: I1I; 4-5
private: III; 4-27
route design: III; 4-3, 4-9
stub-outs: III; 4-28
Culverts (design): III; 4-25
nomographs: App. III-B

Curb and gutter guidelines (in LID): VI; 2-28, 2-35

D
Detailed method (infiltration design): III; 3-40
Deeds: I; 2-32
statutory warranty deed: I; 2-33
quitclaim deed: I; 2-33
Defect and maintenance guarantee: I; 2-30
Demonstrative approach (water quality): I; 1-10
Design year average daily traffic (applicability to runoff
treatment): I; 2-13
Detention facilities: III; 3-6
combined with water quality (See Combined
detention and wet pool facilities)
control structures I1I; 3-26
parking lots (detention in): III; 3-34
ponds: III; 3-6
roofs (ponding on): III; 3-34
tanks: III; 3-21
vaults: III; 3-23
Detention ponds: III; 3-6
access: III; 3-11
combined with water quality (See
Combined detention and wet pool facilities)
control structures I1I; 3-26
dam safety: III; 3-6
design: III; 3-8
embankments: III; 3-9
emergency overflow: III; 3-6, 3-11
fencing: III; 3-14
maintenance: III; 3-20
overflow: III; 3-10
planting/landscaping: III; 3-16
setbacks: III; 3-15
side slopes: III; 3-8
signage: III; 3-15
Detention tanks: III; 3-21
access: III; 3-22
combined with water quality (See Combined
detention and wet pool facilities)
control structures I1I; 3-26
design: III; 3-21
maintenance: III; 3-23
materials: I1I; 3-22

-2

Index

March 2009



PIERCE COUNTY STORMWATER MANAGEMENT and SITE DEVELOPMENT MANUAL

overflow: III; 3-22
setbacks: III; 3-23
Detention vaults: III; 3-23
access: I1I; 3-25
control structures III; 3-26
design: III; 3-24
maintenance: III; 3-26
materials: I1I; 3-24
overflow: I1I; 3-24
setbacks: III; 3-26

Downspout infiltration: VI; 3-21 / (small sites) App. I-A

A-12
minimum requirement: I; 2-12
See also Infiltration trenches and Drywells
Downspout dispersion: App. I-A; A-14 / VI; 3-27
minimum requirement: I; 2-12
Drainage Control Plans: I; 3-3, 3-8
components: I; 3-8
contents: I; 3-9
downstream analysis: [; 3-13
drawings: I; 3-15
infiltration rate report: I; 3-11
flood plain analysis: I; 3-12
Maintenance Plan: I; 3-18
soils report: I; 3-11
thresholds: I; 3-4
Driveway runoff (single family): App. I-A; A-11
Drywells: App. I-A; A-13/ VI; 3-27

minimum requirement: I; 2-12

E

Easements (conveying property to the County): I; 2-32
storm sewer easement: I; 2-33
slope and utility easement: I; 2-33
Embankments (Pond): III; 3-9
Emergency overflow capacity: III; 3-6
Energy dissipation (See also Outfalls): 11I;

4-16

Emerging technologies: V; 11-1, 1-4

Enforcement: I; 1-10

Engineered Abbreviated Plans: I; 3-7, App. I-A
format and content: I; 3-26
thresholds: I; 3-4

Enhanced treatment: V; 2-7, 3-5

BMPs: V; 3-5
exempt water bodies: V; 2-7
menu: V; 3-5
performance goal: V; 3-5
requirements: V; 2-7
treatment train: V; 3-7
Equivalent areas (for flow control or treatment): See
Compensatory flow control or treatment
Erosion and Sediment Control Plan: I; 3-7
components: I; 3-19
drawings: I; 3-22
erosion and sediment control report: I; 3-21
thresholds: I; 3-4
twelve elements of erosion control: I; 3-22
Erosion and sediment control report (See Erosion and
Sediment Control Plan)
Erosion and sediment control BMPs: II; 3-1
Exemptions: [; 2-2

Extended precipitation time series: III; 2-3

F

Financial liability (See also Minimum Requirement #11): I;

2-28
Financial Guarantees: I; 2-28
reclamation guarantee: I; 2-28
construction guarantee: I; 2-29
defect and maintenance guarantee: I; 2-30
temporary driveway approach guarantee: I;
2-32
Flood plain analysis: I; 3-12
Flow charts (for Minimum Requirements): [; 2-4, 2-5
Flow control: III; 3-1
See also Detention facilities and Infiltration
facilities
criteria: IIT; 3-1
design
facilities: III; 3-6
Minimum Requirement #7: I; 2-17
modeling: III; 2-2
Flow control discharge criteria: I; 2-19 / III; 3-1
Category A, minor waterbody: I; 2-19 / 1,
3-1
Category B, closed depression: I; 2-20 / III;
3-2
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Category C, public system: I; 2-21 / III; 3-4

Category D, private system: I; 2-22 / III; 3-5
Flow control exempt receiving waters: I; 2-17
Flow splitters: III; 4-12
Flow spreaders: III; 4-19

anchored plate: I1I; 4-20

interrupted curb: I1I; 4-21

notched curb: I1I; 4-21

sump: III; 4-20

through-curb ports: I1I; 4-21
Freeboard (See design requirements for applicable

facilities)

G

Geotextile specifications: App. V-A
Green roofs (See Vegetated roofs)
Guide sheets (for wetland protection): App. I-C

H

Horizontal control (See Survey requirements)
Hydrologic analysis methods: III; 2-3
continuous simulation: III; 2-3
MGS Flood: I1I, 2-2
single event: III; 2-3, App. III-B
Western Washington Hydrology Model
(WWHM): 111, 2-6
wetland hydroperiod: I; 2-25 / App. I-C; C-3
/1015 2-5
Hydrologic Simulation Program-Fortran (HSPF): III; 2-3
Hydroperiod analysis (See Wetland protection guidelines)

I
Impervious area assumptions (subdivisions): I; 2-6, 3-6 /
App. I-A; A-2, A-16
Infiltration basins: III; 3-46
Infiltration facilities: III; 3-35
access: I1I; 3-42
basins: I1I; 3-46
construction: III; 3-43
design procedures (general): III; 3-35
detailed method: I1I; 3-40
infiltration rate testing: IIT; 3-39, App. III-A
maintenance: III; 3-45
methods of analysis: III; 3-37

minimum site requirements: III; 3-36
near steep slopes: III; 3-45
presettling: III; 3-42
setbacks: III; 3-42
simple method: III; 3-38
single family residential: App. I-A; A-10
sizing: III; 3-41
trenches: I1I; 3-47 / VI; 3-21 / App. I-A; A-
12
underground injection control: III; 3-50
Infiltration rate testing: III; 3-39, App. III-A / App. I-A; A-
11
Infiltration rate reporting (See also Drainage Control
Plan): 1; 3-11
Infiltration treatment: V; 1-3, 6-1
Infiltration trenches: I1I; 3-47 / VI; 3-21
for roof downspouts: App. I-A; A-12/ VI;
3-21
minimum requirement: [; 2-12
sample calculation (small sites): App. [-A;
A-123
sizing table (small sites): App. [-A; A-19/
VI; 3-21
soils testing: App. I-A; A-11/VI; 3-22
Inlet protection: II; 3-91
Integrated pest management (IPM): App. IV-B

L

Level spreader: II; 3-62

Liners (treatment): V; 4-4

Low Impact Development (LID): VI
BMPs: VI; 3-1
BMP preference/selection: VI; 3-2
Community Plan requirements: VI; 1-3
covenants: VI; 4-2
curb and gutter guidelines: VI; 2-28, 2-35
deviations: VI; 1-3
hydrologic analysis: VI; 4-1
maintenance; VI; 3-3, 4-2
minimizing impacts during construction: VI;

2-17

parking (guidelines); VI; 2-31
parking lot design: VI; 2-33

performance goals: VI; 1-3
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procedures (general): VI; 2-1
reducing impervious area: VI; 2-20
reforestation: VI; 2-16

road design: VI; 2-20

site design (general): VI; 2-3
submittals: VI; 1-3

vegetation retention: VI; 2-9

M
Maintenance Plan (See also Drainage Control Plan): 1; 3-
18
Materials (general): I; 2-34
embankments: III; 3-9
pipes: 11I; 4-6
detention tanks: III; 3-22
detention vaults: III; 3-24
flow splitters: III; 4-16
MGS Flood: III; 2-2
Minimal excavation foundations: VI; 3-5
Minimizing impacts during construction: VI; 2-17
Minimum computational standards: III; 2-2
basin planning: III; 2-3
conveyance system design: III; 2-2, 4-1
flow control design: III; 2-2
Pierce County extended precipitation time
series: III; 2-3, 2-7
treatment design: I1I; 2-2
Minimum Requirement #1 Preparation of stormwater site
plans: I; 2-8
Minimum Requirement #2 Construction stormwater
pollution prevention: I; 2-9
Minimum Requirement #3 Source control of pollution: I; 2-
10
Minimum Requirement #4 Preservation of natural drainage
systems and outfalls: I; 2-11
Minimum Requirement #5 Onsite stormwater management:
[;2-12
Minimum Requirement #6 Runoff treatment: I; 2-13
applicability: I; 2-13
basic treatment receiving waters: I; 2-14
design flow rate: [; 2-15
design flow volume: I; 2-14
design year average daily traffic: I; 2-13
facility sizing: I; 2-14

infiltration (for runoff treatment): I; 2-16 /
V;2-5
modeling: IIT; 2-2
thresholds: I; 2-14
Minimum Requirement #7 Flow control: I; 2-17
applicability: I; 2-17
flow control exempt receiving waters: I; 2-
17
release rates: I; 2-19 through 2-24 / III; 3-1
thresholds: I; 2-18
Minimum Requirement #8 Wetlands protection: I; 2-25
hydrologic analysis: I; 2-25 / App. I-C; C-3/
II1; 2-5
Minimum Requirement #9 Basin/watershed planning: I; 2-
26
Minimum Requirement #10 Operation and maintenance: I;
2-27
Minimum Requirement #11 Financial liability: I; 2-28
Minimum Requirements
overview: I; 2-1
exemptions: [; 2-2
Minimum Requirements #1-#10: I; 2-8
through 2-27
new development: I; 2-3
redevelopment: I; 2-6
roadway projects: I; 2-7
Mulching, erosion control: II; 3-21

Multiple orifice control structure: III; 3-27

N

Narrow area filter strip: V; 8-30

Natural buffers: I; 1-6

New development (Minimum Requirements): I; 2-3

Nomographs (for culvert design): App. III-B

0]

Oil/water separation: V; 10-1
API type: V; 10-7
baffle type: V; 10-7
BMPs: V; 3-2
coalescing plate: V; 10-9
County ownership: V; 3-2
design (general): V; 10-5
general: V; 1-3
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menu: V; 3-2
performance goals: V; 10-1
requirements: V; 2-4

Onsite stormwater management (See also Minimum

Requirement #5): 1; 2-12

Operation and maintenance: App. I-B
checklists: App. I-B; B-21
maintenance agreement: App. [-B; B-1
maintenance plan requirement: I; 3-18

Outfalls: III; 4-16

Outlet protection: II; 3-89

P
PAM (See Polyacrylamide)
Parking lot design (in LID): VI; 2-33
Penalties: I; 1-10
Performance bonds (See Bonding)
Permanent erosion control: I; 2-32 / II; 2-10, 3-13
Permeable paving (See Alternative paving surfaces)
Phosphorus treatment: V; 2-6, 3-3
applicability: V; 3-3
BMPs: V; 3-4
menu: V; 3-3
performance goal: V; 3-3
requirements: V; 2-6
Pipe slope drains: II; 3-76
Pipe systems: III; 4-5
analysis: IIT; 4-5
catch basins and manholes: III; 4-10
flow splitters: III; 4-12
layout/route: III; 4-3, 4-9
materials: I1I; 4-6
outfalls: III; 4-16
sizes: I1I; 4-6
slope: III; 4-8
velocity: III; 4-8
Plans and Specifications: I; 3-26
Polyacrylamide (PAM): II; 3-34
Pollution generating impervious surfaces (PGIS): V; 4-2 /
Glossary
Porous paving (See Alternative paving surfaces)
Pothole (See also Closed depression): I1I; 2-10, 3-3
Precipitation time series: III; 2-3

Predeveloped conditions

Category A, minor waterbody: I; 2-19 / I,
3-1
Category B, closed depression: I; 2-20 / III;
3-2
Category C, public system: I; 2-22 / III; 3-4
Category D, private system: [; 2-23 /III; 3-5
Preservation of natural drainage systems (See Minimum
Requirement #4)
Preservation of soil (See Soil preservation)
Presettling basin: V; 5-2
Presumptive approach (water quality): I; 1-10
Pretreatment: V; 1-3, 5-1
Private drainage systems: III; 4-27, 3-5
discharge locations: III; 4-28
stub-outs: III; 4-28
Project approval: I; 3-1

R

Rain gardens (See Bioretention)

Rainfall reuse: VI; 3-54

Reclamation guarantee: I; 2-28

Redevelopment (Minimum Requirements): I; 2-6

Reforestation (in LID): VI; 2-16

Retention (See Infiltration)

Riser and weir control structures: III; 3-27

Road design (in LID): VI; 2-20
alternate paving surfaces: VI; 2-22, 3-47
cross sections: VI; 2-22
curb and gutter guidelines: VI; 2-28, 2-35
parking; VI; 2-31

Roadway projects: I; 2-7

Roof runoff (See Single family residential and Abbreviate

Plans)

Runoff treatment (See Treatment)

S

Sand filter
basin (basic and large): V; 7-15
design (general): V; 7-12
linear sand filter: V; 7-21
performance goals: V; 7-1
sizing: V; 7-12
vault: V; 7-19

Sediment trap: II; 3-112
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Sediment pond, temporary: II; 3-115
Severability: I; 1-10
Sheet flow dispersion: VI; 3-35
Silt fence: II; 3-101
Simple method (infiltration design): III; 3-38
Single family residential: App. I-A
Abbreviated Plans: App. I-A; A-1
downspout infiltration: App. [-A; A-10
downspout dispersion: App. [-A; A-14
driveway runoff: App. I-A; A-11
drywells: App. I-A; A-13
erosion and sediment control: App. I-A; A-5
impervious area assumptions: I; 2-6, 3-6 /
App. I-A; A-2, A-16
minimum requirements: App. [-A; A-1
soils evaluation: App. I-A; A-11
source control BMPs: IV; 3-1
stub-outs: App. I-A; A-9
submittal requirements: App. I-A; A-3
Site design: I; 1-5
site planning and layout: I; 1-5
protect natural buffers: I; 1-6
Site development permit (See Submittal requirements)
Soil amendment: VI; 3-36
compost requirements: VI; 3-40
imported: VI; 3-39
in place: VI; 3-28
minimum requirement: I; 2-12
stockpiling: VI; 3-39
Soil requirements, infiltration treatment: V; 6-2
Soil preservation: VI; 3-4
Source control (general): IV
BMPs, businesses and industrial: IV; 4-1, 5-
1
exemptions: IV; 1-5
operational BMPs (general): IV; 1-4
phone numbers: IV; 7-1
regulations: IV; 6-1
requirements: IV; 4-1, 6-1/1; 2-10
single family residential: IV; 3-1
street waste management: App. [V-C
structural BMPs (general): IV; 1-4
web sites: IV; 7-2

worksheet for businesses and industrial: IV;
2-1
Stabilized construction entrance: II; 3-7
Stormwater Pollution Prevention Plans, Construction
(SWPPP)
12 elements of: II; 1-3, 2-7
overview: II; 1-2, 2-1
procedure: II; 2-3
requirements: I; 2-1, 2-18 / I; 2-9
Stormwater Site Plans (See also Minimum Requirement
#1):1; 3-3
Drainage Control Plan (See Drainage
Control Plan)
Erosion and Sediment Control Plan (See
Erosion and Sediment Control Plan)
Engineered Abbreviated Plan (See
Engineered Abbreviated Plan)
Abbreviated Plan (See Abbreviated Plan)
Stormwater treatment wetlands: V; 9-19
combined with detention (See Combined
detention and wet pool facilities)
design: V; 9-19
geometry: V; 9-20
lining: V; 9-21
planting: V; 9-22
setbacks: V; 9-22
sizing: V;9-19
Street waste management: App. IV-C
Subdivisions (thresholds and Minimum Requirements): I;
2-6
Submittal requirements (See also Minimum Requirement
#1): 1; 2-8, 3-1
Abbreviated Plan: I; 3-7, App. [-A
Drainage Control Plans: I; 3-3
Erosion and Sediment Control Plans: I; 3-7
Engineered Abbreviated Plans: I; 3-7
final approval: I; 3-2
preliminary approval: I; 3-1
procedures: I; 3-31
revisions: I; 3-32
single family residential: App. I-A
site development permit timeline: I; 3-3
thresholds: I; 3-4

Survey requirements: I; 3-32
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SWPPP (See Stormwater Pollution Prevention Plans, Water quality design flow rate: I; 2-15/V; 4-1
Construction) Water quality design storm volume: I; 2-14 / V; 4-1
Water quality standards (construction): II; 1-4
T Water quality treatment (See Treatment)
Temporary driveway approach guarantee: [; 2-32 Watershed planning (See Basin planning)
Thresholds (See also Minimum Requirements, New Western Washington Hydrology Model (WWHM): I11; 2-6
development, and/or Redevelopment): 1; 2-3, 2-6 land use data: III; 2-8
Threshold discharge areas (TDAs): I; 4-2 limitations: III; 2-6
Total maximum daily loads (TMDLs): I; 1-10, 2-16 precipitation assumptions: III; 2-7
Treatment (See also Minimum Requirement #6): Vol. V Pierce County extended precipitation time
basic treatment: V; 2-8, 3-7 series: I1I; 2-3, 2-7
BMP selection process: V; 2-1 pan evaporation: III; 2-7
County ownership: V; 2-3 soil data: III; 2-8
emerging technologies: V; 11-1, 1-4 vegetation data: III; 2-8
enhanced treatment: V; 2-7, 3-5 Wet biofiltration swale
hydrologic design: V; 4-1 general: V; 8-23
liners: V; 4-4 vegetation: V; 8-24
maintenance: V; 4-10 / App. I-B Wet pond: V; 9-2
menus: V; 3-1 combined with detention (See Combined
methods/mechanisms: V; 1-2 detention and wet pool facilities)
Minimum Requirement #6: I; 2-13 design criteria: V; 9-3
oil control: V; 3-2 geometry: V; 9-4
phosphorus control: V; 2-6, 3-3 planting: V; 9-9
sequence of facilities: V; 4-3 setbacks: V; 9-9
soil requirements: V; 6-2 sizing: V; 9-3
Treatment train (enhanced treatment): V; 3-7 Wet vault: V; 9-12
Treatment wetlands (See Stormwater treatment wetlands) combined with detention (See Combined

detention and wet pool facilities)

U
Underdrains (See individual BMPs)
Underground injection control: I; 1-13 /III; 3-50

design criteria: V; 9-12

geometry/structure: V; 9-14

oil/water separation: V; 9-17
Wet pool (for treatment): V; 1-2, 9-1

Wetlands, for stormwater treatment (See Stormwater

\Y
Variances: I; 2-34
Vegetated open channel: VI; 3-44
Vegetated roofs: VI; 3-58
Vegetation protection (during construction): VI; 2-11
Vegetation retention (in LID): VI; 2-9
calculations: VI; 2-10

treatment wetlands)
Wetlands protection (See also Minimum Requirement #8):
I; 2-25, App. I-C

protection (during construction): VI; 2-11
standards: VI; 2-9

Vertical datum (See Survey requirements)

W
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