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The Rosetta Stone for Source Control Inspectors

Webinar, December 9, 2020, 9:30 am - 11:30 am



CWEA, its Board members and
volunteers are not responsible for the
actions of speakers or the content of their
sessions. No endorsement is implied or
given of any persons or their philosophies,
Ideas or statements; nor of any products
Or processes; nor of any organizations
or companies who volunteer to serve as
speakers in educational programs.
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What industrial or commercial type
of business was maost difficult for you
to Inspect and why?

CHAT QUESTION
CWEA



Why Am |
Presenting
This Webinar?
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FUtu re Krnewladas Context L The traffic light |'ﬂl'l'l.:!ﬂl'["l|'il'l.l.
BEIAVVIC MRS towards has turned red

= 5outh facing traffic light on
”ﬁ ng  corner of Pitt and George
‘ Streets has turned red

Present

* Red, 192.234.235.245.678,
v2.0
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What is a Rosetta Stone?

Rosetta Stone [r0, zeda 'ston]
e DEFINITION

O an inscribed stone found near Rosetta (now
called Rashid) on the western mouth of the Nile
in Egypt in 1799. Its text is written in three
scripts: hieroglyphic, demotic, and Greek. The
deciphering of the hieroglyphs by Jean-Francois
Champollion in 1822 led to the interpretation of
many other early records of Egyptian civilization.

Rosetta stones (plural noun)

Get your very own Industry

_ Decoder Ring today!
O "zero point energy could be the Rosetta stone of

physics"
CWEA



Knowledge Builds Confidence

Ability to understand basic terminology and
navigate efficiently through a set of drawings:

1. reduces “drawings phobia” CONFIDENCE

2. lessens feelings of intimidation and
lack of confidence

3. can significantly improve design
review/coordination

4. allows you to perform your job better
because you can

CWEA



ODbjectives

e Define approach/methodology
e Show tools and techniques

e Focus on VS. \
Implementing instructions to build
something -

e Present Case Studies
o Typical Manufacturing Plant
o Typical Rendering Plant

Note: Every format is different!

CWEA
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Outline

e Introduction to Reading Plans/Drawings (formal, to build something)
o Concepts also apply to sketches/diagrams (less formal, to communicate)

e Focus on Source Control/Pollution Prevention
o Best Management Practices (BMPs)
o Industry-Related Examples
o Case Studies

CWEA
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Introduction to
Reading Plans/Drawings

CWEA



CWEA

Reading Plans - Overview

e Why Is It Important To
Read Plans? (What's In
It For Me?)

e Terminology
e Major Drawing Elements
e Getting Started

e Practice, Practice,
Practice!

13



Why Is It Important To Read Plans?

What’s In It For Me?

e Review New/ Proposed e Reference
Work o Research for new projects
O Design Development O Recordkeeping
O Regulatory Impacts/ O Troubleshooting problems
Requirements e Teaching
o New/Modified Construction

O Instruct Employees
Impacts

o Coordination
Is it clear/unambiguous?

CWEA



Why Read Plans/Drawings?

e To understand/implement/construct the ideas,
thoughts, and designs of others.

e “A picture is worth a thousand words.”

WHAT WAS E AS MAINTENANCE
MANLIFACTURED H INSTALLED IT

basirenbell con
talsenantucen

— ] q"'-".':._ b o Cig ¥

£

WHAT MARKETING WHAT MANAGEMENT WHAT THE CLISTOMER
SUFFESTED % APPROVED WANTED i

Acknowledgement: www.businessballs.com

CWEA
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Terminology - What is a Plan? Why Is
“Plan” synonymous with “Drawing”?

e Basic Definition of “Plan”

o a scheme or method of acting, doing,
proceeding, making, etc., developed
In advance

o a design or scheme of arrangement
o a specific project or definite purpose

e Engineering Drawings (a.k.a.,
blueprints) are drawings used
to illustrate ideas/plans

CWEA
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Terminology - Plan Set/Drawing Set

e The terms o , often rolled
for storage, are typically ANSI D
in casual (22”7 x 347).
conversation.
e Here, we use “plans/blueprints/ Nale ol >
drawings” to refer to an entire set ANSI A 8%2 x 11
of construction drawings. ANS| B 17 x 11
e An 11” x 17” reduced (half-size) 11 <17
set of drawings may look like a ANSI C 17 x 22
ledger. ANSI D 22 x 34
ANS/ = American National Standards Institute, a ANSI E 34 x 44

private non-profit organization that oversees the
development of voluntary consensus standards
for products, services, processes, systems, and
personnel in the United States.

CWEA




Terminology - Plans/Blueprints/Drawings

* A set of plans/blueprints/drawings
Is a roadmap/ guidebook that:

o describes how to complete a
project; or

o Is a record of how a project was
constructed

-
-

j HOLLYwggD

"
CWEA
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What Do Plans/Blueprints/Drawings
Look Like?

Typical Cover/Title Sheet - Sample

q
NEW COMMERCIAL CAR WASH FACILITY FOR Egg'
JUPITER INLET CAR WASH gl
1441 NORTH ALTERNATE A1A, JUPITER, FLORIDA =% PrlClng may
o SEETIOEX. cesioNTEMM ;é’ g be based on
B = T | e
E Eiem. B HESRSe = = %u per sheet
2
523
b
32,
£33
Fis
o i 5
CWEA )
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How are Drawings Organized?

Drawing Sheets may be organized by:

1. Discipline/Professional Work Area

For example,

o General, Civil, Plumbing/Mechanical, Structural,
Architectural, Electrical, Instrumentation, etc.

o  Other disciplines may include: Landscape
Architecture, Traffic, Cathodic Protection

2. Structure, Location, or Treatment Process
For example,
o  Campus building numbers

o Treatment Process Area. Headworks, Primary
Clarifiers, Aeration Tanks, Secondary Clarifiers, Sludge
Dewatering, etc.

CWEA
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Terminology - Plan/Drawing Elements

e Engineering Drawing e May contain one or more of
o Drawn by one having the following elements:
engineering knowledge for o lllustration/graphical
the purposes of the representation
drawing I

e Here, we use “plan/
drawing” to refer to an
individual sheet of paper
with engineering
information on it

o Plan views
o Section views
o Details

o Legends/Symbols, Notes, and
Abbreviations

o Schedules/Equipment Lists
o Materials List

CWEA
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Plan/Drawing Elements - Plan View

CWEA

street map/
aerial view

e May contain one or more
of the following:

o lllustration/graphical
representation

o lext

o Plan views —views from
above, looking down; “a
bird’s eye view”

o Section views

o Detalls

o Legends/Symbols, Notes,
and Abbreviations

o Schedules/Equipment Lists

o Materials List




Plan/Drawing Elements - Plan View

CWEA
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(Imagine that bird has x-ray vision, or roof has been removed.)
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“Plan View” Drawing




You’'ve probably read
simple plans before but
may not have realized It.

CWEA



Name a simple plan that you’ve
likely encountered before.

CHAT QUESTION
CWEA
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Reno/Sparks Convention Center Floor Plan
— Group Exercise 1

B P T

Use “Chat” to share what you

notice about this floor plan. Ne—al
u . ; L ;E-r Snw:_ = i
] Aaalf

: i) I

. Pl :

EAST PECKHAR LAKE

ININVZZIN

M Toaxd | cwding ke sl rg Aras

CWEA



Reno/Sparks Convention Center Floor Plan

— Group Exercise 1

What do | notice about

this floor plan?

= Different colors -
teal, orange, grey

= Numbered black
circles

= “Exploded View” for
Mezzanine

= Space descriptions/
names for “Halls”

= Callout text (e.g.,
Drive-In Access)

CWEA

EAST PECKHAR LAKE

Orkadn droess
-

pRTTe—— -’i:-_.!}
allees £
FeRs '—E" T o .':"?.1::
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Dvaz-n Ancess
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N Toad- Lewedingyinka sl ng Area
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Reno/Sparks Convention Center Floor Plan

— Group Exercise 1

-

Support

Drsedn A
-

\
el

[rkaedn froess
-

I
i ‘__I M|
o Tﬂ—

Thought Exercise...Consider:

= How many meeting spaces are
available in the Mezzanine?

= How many Halls are there?

= Where are “Drive-in Acess” locations?
How are they identified?

EAST PECEHAM LAKE

ININVZZIN

STARE | oivensions [ SN

M1* 17" x 200 g 24 16 48 16
M2 603 31" x 20° 9 48 24 88 32
o M3 603 29.5'x 20 9 48 24 84 32
M4 603 29.5' x 20 9 48 24 84 32
M5 440 20" x 20° 9 24 16 56 16
M6 564 28'x19' 9 48 24 75 32

MEETING ROOMS / TOTAL SQ FT: 109,836

'EA
c“ * Room M1 also includes a permanent wet bar area of 220 sq. ft.

T T | mwed g ke ng Aras
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Laboratory Floor Plan — Group Exercise 2

. — T —

I
|
|
|
|
!
Central Lab
_ﬂ_ 2niral La :
1
| I
BSL-2 : i
t I
Lab i [ I
i ]
: | :
== —i : | Inner Lab :
& ‘ 0 |'
AR ol @ |
!:I 1Anteroom | :
1
@I X !
| I = — = F—— 1
[ E = - ~ " Rutodoves 1 - ] B
B | Amplification Pass-through autoclave
Ers Al infiow BSC = Biological Safety Cabinet
{5  Digital readoutiair pressure monttor X| sk BSL = Biological Safety Level
Exhausts {ar outflow) D Safety shower

CWEA

Reference: https://cmr.asm.org/content/cmr/31/3/e00062-17/F6.large.jpg



How. IS a
Biological
Safety
Cabinet
represented
on the floor
plan?

{3  Digital readout/air pressune monitor

o

CHAT QUESTION
CWEA



Laboratory Floor Plan — Group Exercise 2

Let’s use to see how
e[ e i i e 1_ folks answer the following
i questions:
i
g CentralLab : 1. List the number of air
o , 5 pressure monitors
BSL-2 ! i installed.
Lah t J 1 Ir
i i
. | :
A ] nertan | 2. Where is the safety
5 TE th n shower located?
AN © e |
|
1
|Anteroom |
[ @ |[x i o
_, [ — 3. How many Biological
— —— - — - Rqe— T - TR = Safety Cabinets are
] | Amplification Pass-through autoclave prOVided?
A A Inflow BSC = Biological Safety Cabinet
£  Digital readout/air pressure monftor X]| s BSL = Biological Safety Level
@ Exhausis {air outflow) D Safety shower

CWE A Reference: https://cmr.asm.org/content/cmr/31/3/e00062-17/F6.large.jpg



How many
air pressure
monitors are

stalled?
a) 2

)
c) 1
d)

{3}  Digital readoutfair pressure monftor

@ Exhausts {air outflow)

POLL QUESTION
CWEA



Where Is the
safety shower
located?

) Central Lab

) Right-most Inner Lab

) Left of Anteroom

) No safety shower provided

a
b
C
d

{3}  Digital readoutfair pressure monftor

@ Exhausts {air outflow)

POLL QUESTION

CWEA



How many
Biological
Safety N
Cabinets are
provided?

{3}  Digital readoutfair pressure monftor

@ Exhausts {air outflow)

POLL QUESTION
CWEA



Laboratory Floor Plan — Answers

== e 1_ 1. List the number of air
i pressure monitors
i installed.
Central Lab |
ﬂ. _ﬂ_ entral La = -
| | i 2. Where is the safety
|
BSL-2 ! ! shower located?
Lah t J 1 I
} I
- |
= — : , Inner Lab I:
i . q
e o M e ‘ & | 3. How many Biological
i N | & i Safety Cabinets are
O @l X i provided?
1 h ; |l'-:!d!- ----------- |
= E = T T Edodoves - T = o
] | Amplification Pass-through autaclave
e o AX Infiow BSC = Biological Safety Cabinet
{5 Digital readoutialr pressure monktor X| s BSL = Biological Safety Level
@ Exhausts {air outfiow) [[] Saretyshower

CWE A Reference: https://cmr.asm.org/content/cmr/31/3/e00062-17/F6.large.jpg



Terminology - Plan/Drawing Elements

e Engineering Drawing e May contain one or more of
o Drawn by one having the following elements:
engineering knowledge for o lllustration/graphical
the purposes of the representation
drawing I

e Here, we use “plan/
drawing” to refer to an
individual sheet of paper
with engineering
information on it

o Plan views

o Details

o Legends/Symbols, Notes, and
Abbreviations

o Schedules/Equipment Lists
o Materials List

CWEA
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Plan/Drawing Elements — Section View

¢ May contain one or more of
the following:

o lllustration/graphical
representation

o lext

o Plan views

S o Section views - views from

Pump Station — Viewed from the side the side (i.e., profile)

o Detalls

o Legends/Symbols, Notes,
and Abbreviations

o Schedules/Equipment Lists

o Materials List

Analogy =

street view

CWEA



Note Plan View with Symbols for Section B-B; Orient yourself so that arrowheads point

38

toward top edge of paper, then imagine rotating paper about the center axis, with top
edge of paper moving in the direction of arrowheads until paper is parallel to the floor.
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(note grid reference
numbers in red type)

“Plan View” Drawing




See the illustration:
orient yourself so
that arrowheads
point toward top
edge of paper,
then imagine
rotating paper
about the center
axis, with top edge
of paper moving in
the direction of
arrowheads until
paper is parallel to
the floor.

CWEA

FLOOR
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Plan/Drawing Elements — Section View

View expected after rotating paper:

(note grid reference
numbers in red type)

CWEA
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“Section View” Drawing
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Note callout: FL EL (-)15.0°

Elevation measurements are relative to a specified datum

CWEA
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Elevation Measurements and Datum

CWEA

A geodetic datum (plural datums,
not data) is a reference from which
measurements are made.
Typically, such reference points are
established by a Land Surveyor.

Vertical datums are used to
measure elevations or depths.
Example: elevation at a mountain
summit.

In engineering and drafting, a
datum is a reference point,
surface, or axis on an object
against which measurements are
made.

In the wastewater industry, datums
are often related to a mean (i.e.,
average) seawater level.

e LEXAMPLE: the project datum is
“City datum + 1000 ft.”; therefore,
the top of the grating is shown to
be 7’-7” above City datum.

s
Lied

3/4% A30F BOLTS
Ay T —
i

_ T/GRATING
CITIMTITETIN, £ . 1007'-7"
o .
]

K ]
ke ERREGNGE Y,

G
3 g e

21007 Ties

SECTION Yl

FAlE 1 1/2=1-1 G-




Equipment Cut Sheet — Group Exercise

4 goslyn™ MODEL GOS40
10 GPM (US)
Grease Recovery Device

®

The innovative (patented) goslyn™ is an immiscible
liguid separator which operates under hydro-stafic
pressure. The goslyn™ does not require any
maoving parts. It continuously and permanently
removes the Fat, Oi, and Grease (FOG) from waste
water. Drains and pipes remain grease free forever.

Grease Trap Pumping is eliminated.

No Consumables. No Chemicals

=

2007

CWEA

N 16.0" ) ket [~ 24 0"
.
@ 1—55 | Outlet
I [
14 .47 J il
[ 124 HTR || Cassette 10.5"
J 1 Gallon
(] ] I 7
GOS40 Features: 29.¥

I "
G0540 Features: 29.3

- HEAWY DUTY 2.5 MM 304 Stainless Steel EXTERIOR CONETRUCTION

= NEQOFREME SEALS FOR BASE

= FIXED RATE FLOW RESTRICTOR INCLUDED (105 GPM - 37.85 Litres)

= IMMERSION HEATER (UL LISTED) TO KEEF EFFLUENT WARM DURING IDLE PERICDS
= SELF-CLOSIMG DRAIN VALVE INCLUDED

= STRAIMER BASKET TO PREVENT SOLID DEBRIS FROM ENTERIMNG DRAIM PIPES

- EASY ACCESS HINGED LID COMPARTMENTS

= TWO OIL COLLECTION CASSETTES INCLUDED (1 spare)

= NSF CERTIFIED TO ASME A112.14.3 and ASME A112.14.4

43

Installation Requirements

Electrical;
110 Volt, 1000 watts, B Amps - within 5 feet of Goslyn.

Phiysical:

Headroom needed abowve strainer bashket: 127
2" drain pipe to outlet

Access to front Oil Cassette

Access to himged lid for Oil Vahe

.

fr-dv%‘a CS4 B481.1 Certified

ohttp://www.greasetrap.ca/pdfs/GOS40-CUT-SHEET.pdf




Equipment Cut Sheet - Plan & Section

4 goslyn™ MODEL GOS40
10 GPM (US)
Grease Recovery Device

The innovative (patented) goslyn™ is an immiscible
liguid separator which operates under hydro-stafic
pressure. The goslyn™ does not require any
maoving parts. It continuously and permanently
removes the Fat, Oi, and Grease (FOG) from waste
water. Drains and pipes remain grease free forever.

Grease Trap Pumping is eliminated. ﬁ
=/

No Consumables. No Chemicals

v

16.0"

= & Inlet

0

24 0" =
! Outlet
I [
il
HTR || Cassette 10.5"
1 Gallon
¥

[ 144 494
(] ] J
SECTION B

CWEA

SECTION A
293

I "
G0540 Features: 29.3

- HEAWY DUTY 2.5 MM 304 Stainless Steel EXTERIOR CONETRUCTION

= NEQOFREME SEALS FOR BASE

= FIXED RATE FLOW RESTRICTOR INCLUDED (105 GPM - 37.85 Litres)

= IMMERSION HEATER (UL LISTED) TO KEEF EFFLUENT WARM DURING IDLE PERICDS
= SELF-CLOSIMG DRAIN VALVE INCLUDED

= STRAIMER BASKET TO PREVENT SOLID DEBRIS FROM ENTERIMNG DRAIM PIPES

- EASY ACCESS HINGED LID COMPARTMENTS

= TWO OIL COLLECTION CASSETTES INCLUDED (1 spare)

= NSF CERTIFIED TO ASME A112.14.3 and ASME A112.14.4

- . Ruow
Installation Requirements _
Electrical; Ourthed Infat l

110 Voit, 1000 watts, § Amps - within 5 feet of Goslyn. ‘h |
Phiysical: !

Headroom needed abowve strainer bashket: 127

2" drain pipe to outlet Meoprene Gesket or
Access to front Oil Cassette Giiche Wi oals

Access to himged lid for Oil Vahe S E CTI O N C

fr-dv%‘a CS4 B481.1 Certified

.

ohttp://www.greasetrap.ca/pdfs/GOS40-CUT-SHEET.pdf




Plan/Drawing Elements - Detaills

— e e = i

particular feature

CWEA

Pump Station — Detail/closeup of a

' Analogy =

street view/
. Zoom in

¢ May contain one or more of
the following:

(0

©O O O O

lllustration/graphical
representation

Text

Plan views

Section views

Details - closeup view
showing greater detail
Legends/Symbols, Notes,
and Abbreviations
Schedules/Equipment Lists
Materials List

45
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Plan/Drawing Elements - Detalls (c;ontinued36
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Plan/Drawing Elements - Details (Continuedg
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Plan/Drawing Elements — Legend/Symbols,

Notes, and Abbreviations

e May contain one or more of
the following:

o lllustration/graphical
representation

Text

Plan views

Section views

Details

Legends/Symbols, Notes,
and Abbreviations
Schedules/Equipment Lists
o Materials List

O O O O O

o

CWEA
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GENERAL NOTES
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Plan/Drawing Elements — Legend/Symbols, Notes,

49

and Abbreviations (continued)

CWEA

The

sections define special
symbols and conventions
used. They typically
provide vital information

for drawing completeness 4.

and understanding. For
construction purposes,
these sections

2.

L

NOTES:

1.

FOR GEMERAL SEQUENCING AND WORK CONSTRAINTS, SEE SPECIFICATION
o100,

THE INTENT OF THESE DRAWINGS 1S TO SHOW THE SCOPE OF MECHANICAL
DEMOUTION ONLY, REFER TO OTHER DISCIPLINES FOR THEIR SPECIFIC
SCOPE.

CONTRACTOR SHALL PROTECT ALL EXISTING EQUIPMENT AND EQUIPMENT
INTENDED TO BE IN QOPERATION DURING CONSTRUCTION FROM DUST AND
CONSTRUCTION DEEBRIS.

SEE REFERENCE DRAWINGS.

DEMO ALL 1/2" SEAL LINES AND PIPE SUPPORTS AT PILLAR. REMOVE
GROUT FROM SUPPORT POSTS AND CUT BOLTS FLUSH W/ TOP OF SLAB.

EIPING SYMBOLS
Legend:  sum
GINGLE LINE DOURLE LIME DEECHPTION
—— (| ELBTH
EERTS AR :Elj TEE
—_— == REDLICER
—_— - == - SLEEYE TYFE (FLEMBLE] COUFLING
HNGLE LINE DOUBLE LINE MALVES AHD GATES
—— — — LY
—— T — CHEGH
iy PRIT LEED HOSE YAINE W' RAOL



Plan/Drawing Elements — Schedules/Equipment Lists

e May contain one or more of the following:

CWEA

lllustration/graphical representation

Text

Plan views
Section views

Definition of “Schedule”: an
appendix to a formal document or
statute, especially as a list, table,
or inventory.

Legends/Symbols, Notes, and Abbreviations
Schedules/Equipment Lists
Materials List

(0)
(0)
(0)
(0)
o Details
(0)
(0)
(0)

50

GRAVITY BELT THICKENER (GBT) SCHEDULE

OFLRATIMG

PHIF3ICAL

SPECIFICATION

BALT

BELT TRALKING

LOGATION LOCATION SERMCE | neFrReNce WL UNIT CARATY ND TENSICHING ORIVE TYPE HF | VOLTE/PH/HZ M
SELING5-12 PLDG 75 CHT SYSTEM | 11350 4.t WETFRS BOD = 1200 GPW PHEUMATIE ADJUSTABLE 75 4604360




Plan/Drawing Elements — Materials List

CWEA

| -

(> ENCLOSURE, FREE-STANDING SINGLE DOOR

MATERIALS LIST

WITH "D" RING FLUSH LATCH HANOLE WITH

LOCK. 72°H x 36°W x 30°D, NEMA 4X ¥

STAINLESS STEEL COWSTRUCTION. INCLUDE
BACK AND SIDE PANELS, PANEL SUPPORTS,
GROUNDING STRAP, AND LIGHTING. HOFFMAN
OR EQUAL

INDUSTRIAL FLAT PANEL COLOR LCD DISPLAY;
PC COMPUTER SYSTEM.

NEMA 4/4X SEALED FRONT PANEL;
MANUFACTURER: MODICON

MAGELIS MODEL XBT—F/FCXXX510

PROGRAMMABLE LOGIC CONTROLLER, MODICON MOMENTUM
170 SERES, NO SUBSTITUTIONS, FURNISH 1/0's

AS SHOWN IN THE DRAWINGS PLUS 25% SPARES;
MINIMUM ONE MODULE FOR EACH SIGNAL TYPE.

e May contain one or more of
the following:

(0

©O O O O O

(0

lllustration/graphical
representation

Text

Plan views

Section views

Details
Legends/Symbols, Notes,
and Abbreviations
Schedules/Equipment
Lists

Materials List

“Materials used in a corrosive environment (grease capturing equipment) may indicate life
span of the item - concrete outlasting steel, for example.” — Brenda Donald, SFPUC
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Stand up...Stretch
Questions so far?

Don’t forget to reference “Slide Number”

CHAT QUESTION
CWEA



Work Situations for Which You May
Need to Read Plans

e Source Control e Collections
o Verify whether proposed o Locate manholes
pollution prevention and sewer laterals
measures are planned e WWTP & PS

o Verify hydraulic
gradeline/water
level

CWEA
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Plans/Drawings Help to Convey Ideas

e To Bidders ¢ To Building Department/
o Obtain competitive (i.e., Permitting Agency
cost-effective) bid prices o Meet/comply with
e To Contractors permitting requirements

o Minimize “extras” and
achieve “no claims”

e To Clients

o Meet clients’ needs and
expectations

CWEA
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Which Drawings Might Be Important To An
Environmental Compliance Inspector (ECI)?

CWEA

e Stormwater/Pollution

Prevention
o Site Plans

(0

o Landscaping Plans
o Erosion Control Plans

Grading Plans

e Collections

O

O

O

O

(0

Map Books
Block Books
Site Plans
Grading Plans
Hydraulic Profile

0

O

(0]

(0

e Pretreatment

Floor Plans
Plumbing Plans
Plumbing Schedules
Plumbing Isometrics

Plants & Pump Stations

(0

0

O

O

(0

Site Plans
Hydraulic Profiles
Equipment Schedules

Process Instrument
Diagrams (PIDs)

Single-Line Diagrams

S5



How to Get Started (1 of 2)

e Get Oriented

o Are you looking at the correct drawing? Check:
1. Drawing Index

Sheet Title

Drawing Revision Number

Scale

5. North Direction

o Get a feel for the size of facility

B W

o Field-verify information whenever possible
o Before You Go...Consider “Is it safe?”
o Location/surroundings?
o Remote?
o Isolated?
o Poor lighting?
o Security/Access?

56



How to Get Started (2 of 2)

CWEA

e Gain Understanding
o What is this drawing trying to q. , *

tell me?

“Connect the dots” /
0 Don’t forget to review the
drawing NOTES and LEGEND!

e Use Plan Reading Tools

o Symbols/Abbreviations ? { %7

(@)
o Contours*

o Consult others

*Contours are important when considering runoff, erosion, and site drainage.
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Scaling

e Drawings can be schematic (not to scale/illustrative only) or
“drawn to scale”

e A scale drawing is one that shows a real object with
by a certain amount (called the
scale).

e The scale can be shown as the length in the drawing, then a
colon (:), then the matching length on the real thing if the units
of measure are the same. For example, 1:10 implies that the
real thing is 10 times bigger than the size shown.

e Alternatively, the scale can be shown as the length in the
drawing, followed by an equal sign (=), then the matching
length on the real thing. The unit of measure can be different
on either side of the equal sign.

CWEA



Two Different Scales are Common in the U.S.

e Understanding Scales and Proper Use FAIRGATE

CWEA

Fractions of an inch -

1/16, 3/32, 1/8, 3/16, ¥, 3/8, %2, %, 1, 1 %2, 3

FAIRGATE

Decimal fractions of an inch ”'fgwm.!é,”w“
10, 20, 30, 40, 50, and 60-scale

il
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Scaling (continued)

How To Figure Out Scale
1. Look on the drawing

Scale is typically noted or
shown using a graphic scale

2. Measure

BEWARE! Scale can be
distorted by scanning or
faxing

CWEA

100 i) 100" 200

7 if{%ﬂ—ﬂﬁ .

"
W | - ]
o

3.
3,
b’ I_E
EANNN
e

i — =
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Scaling (continued)

Measure using a known dimension. NOTE: When drawings are prepared
with dimensions written on the plans, the written dimensions always take
precedence over scaled measurements.

T/PLATE

3F°P R307 AOLTS
{3AM) TYP.—
1

1
L LU ITEL 0 T0R 4 WL LTS
v 5 £ L
RS B |

L4xd

CWEA

T/GRATIHG

;ﬂ_jlg][[[}]]]]{@; B 1ony =1
[ ]

-

S
SCALE 1 1/2=1-0" \G—1{

SECTION
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Scaling (continued)

* Free (limited) smartphone app:  Scaling Exercise (on your own):

Scala Architectural and Engineering http://www.usfa.fema.gov/downloads/pdf/nfa/
Scale engineer-architect-scales.pdf

NOTE: When PRINTING this document, be sure the pull down
menu next to “Print Scaling” in the Print Dialog window is set
to “None”. This will ensure the sample drawings will measure
accurately.

Introduction = e =

™ —

Using and interpreting information from engineer
(civil) and architect scalesisan important fire protection
engineering skill. Construction and fire protection
equipment drawings must be interpreted with a high

Since | Y Y
QBT dE Ry itwould beimpractical H
s = to create full-size drawings for these e g
StUdent_perfor RHance ObJeCtW 8 s objects, they are reduced to a manageable size (scale) \y/
CWE A so they can be studied. A set of plans may include a
Given an architect or engineer scale and a set of scaled . nvineer 6 ABacnct cnnlan dnna Guice gmes i Loy



Scaling Exercise - Print page from Handout at Actual Size
Use a ruler or ruler app

This drawing represents the plan view of a bulk tank facility.
The scale is 1:60. What are the tank diameters in feet?

You can use an Engineering Scale to
approximate the diameter of Tank No. 2 as 90 ft.]

TankNe. 1

m{{-‘-‘-‘?.‘.I’-‘-jf-‘!!?!!ﬂj’l’ﬂ%ﬂ]’ﬂﬂ%ﬂfmr};ﬂll"llﬁp] | fJIIIIlH ] tllllv ll-ill'l'l | \:l\'ﬂe\\\\t\\\\;
4 8

%90 12

-7 b 28 o Fd = 1
4//’/}!!(/1{({!!!!‘/lli!fll! [ i'l skl b by

Tank WNo. 4 = feat

Tank No. 1 = feet
. < >
Tank No. 2 - feet Tank No, 5 — feet F?ause
. — 2 minutes to
Tank Na. 3= feet Tank No. 6 = feet complete the
exercise

CWEA




Scaling Exercise — Answers

This drawing represents the plan view of a bulk tank facility.

The scale is 1:60. What are the tank diameters in feet?

Tank No. 1

Tank No. | = 105 feet lank No.4 =44 feet
Tank No. 2 - 90 feet Tank No, 5 — 32 feet
Tank No. 3 = 99 feat Tank No. 6 = 62 [t

CWEA
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Actual Examples and Detalls
of Plan/Drawing Elements

CWEA



Key Elements of PIans/Drawmgs Example

o b W N -

)
)
)
)
)
)

o

=

CWEA

Project Title
Designer
Sheet Index
Abbreviations
Legend

Section & Detalil
References

Key Map

(1)

N
*\k ¢

B oA

,a-

=
- - -
- = -
. T . r =
b . =
- — = 1 -
- P - -
i v & e B -
o — e = —
e TR o
| omomai dai
= —_— - - —- e = rmwe
Ty = = Pt
i el e T M sa
I = b=l i —
P Y —

- . - -
N AT S S EE EE LS ==
e e R ] e L e
A U LT A O LA T —me
|' Sy A T i — eyl g gy ey g
"u.l- SR e e e . e
# 7 ¥ . - .
A el ! .-

. MASTER PLAN PRIORITY 2
- PHASE 1 SEWER IMPROVEMENTS
\.{.1‘\\: e DISTRICT FROJEGT NO, 63 (Z008-03)

X = i:,{- ~ 7 CASTRO VALLEY SANITARY DISTRICT

T T T Y B T T
L - -l .
e — . B T e i g
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e e T T s s e T e
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s ARy ——
S i
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Note: For large projects, one or more Key Elements
may be presented on separate drawings.
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Sheet Index/Abbreviations - Example

EHEET INDEK
SHEETNG. | DWGNO. |DESCRITION A,.EEREWATIE?E-M—— = g _
aiall, 1E SE
_-'._._E‘?.‘_ | TITLE SHEET & LOCATIGN MAS AC ASPHALT CONCRETE MM MM MUY
2 o2 “E"I' MAP & SURVEY CONTROL ACFC & WCD  ALAMEDA COURTY FLOOR CONTROL MO MOMLMESNT
Y GO3  |SEVWER LINE ALIGNMENT TASLE & WATLR CONSERVAIION DISTRICT HIC KOT IN COMTRACT
. — pras ASEESTOS CEIMENT PIFE 50, NUMBER
|LAKE CHABOT ROAD PLAN & PROFILE e VO e e SeAlE
: CO1  |5TA DsD0 TO 5TA d+00 (WEST ALIGNMENT) 2 : o p , AL
, . BC EREAK I8 CONNECTION CaE PACIFIC GAS & ELECTRIC
{8TA S0+00 TO 5TA 52+00 [EAST ALIGKMENT) & BENCHUARK [ PROPERTY LINE
!LN":E CHABOT ROAD PLAN & PROFILE COF COMTREOLLED DENSITY FILL PV FOLY WINYL CHLORIDE FIPE
s Cp2  |BTA 4500 TO STA 8480 (WEST ALIGNMENT) cP CAST |R0N PIRE RC RELATIVE COMPACTION
{STA 54+00 TO 55+45 (EAST ALIGNMENT) CLsu CONTROLLED LOW STRENGTH MATCRIAL RCE REINFORCED CCKCRETE BOX
B co CLEAN DUT, COMPANY RCF REINFORCED CONCRETE PIPE
g cm ;ﬁicg*?g’;ﬁgnm” & PROFLE oMM COMMUNTATIONS HOW RIGHT=0F =AY
. 13+ CONG CONCRETE 5 SLOPE, SEWER. SOUTH
7 oo LAKE CHARBOT ROAD PLAN & PROFILE L) CASTHD WALLEY SAMITARY QIETRICT 50 STORM DRAN
STATN TG STA 18460 oA DIAMETER SHT SHEET
LAKE CH-'I.'ED1 Rﬂm PLAN E.: FHDFIL: o= OUCTILE IRON FFE SPEC SPECIFICATIDN
. CO5  I5Ta 16460 TO STA 20410 oR DRIVE, DIMENSION RATIO 55 SANITARY SEWER
QUAIL AVENUE PLAM & PROFILE OWG DRAWING SSMH SANITARY SEWER MAKHOLE
v Cus s COMUD EAST BAY MUNICIPAL UTILITICS DISTRICT 557 STANLESS STEEL
STA 5B+45 TO 5TA 5300
: o Ei, FLEV ELEVATION 57 STREET
BUAIL AVENLE BLAN & PROFILE " g 3
i Co7 P EDGE OF PAVEMENT STA STATION
STATRHU TR OTAGI0E EX, ENIST EXISTING 57D STANDARD
5 caa | WALNUT BOAD BLAN & PROFILE ro FIGIR OPTIC ST STEEL
EIA__E'EWTUET&TILETW FH FIRE HYCRANMNT T TAMNGEMT, TELEFPHDME
1 EEVEN HILLE ROAD E QLIAIL AVENLE FL FLOW LKE TEL TELEPHOME
. % lpLaN & PROFILES £ FOOT, FEET 18 JRATRIC S'II;E!.JGMLE:Q
= 1 1 MAL BOX
13 C10  |DETAILS 1 GRND GROUND TP TrRICAL
14 | G111 |DETAILS 2 HORS HEORILFOMNTAL W VERTICAL
FE] Cia |D‘ET.I’|.IL53 MY BWERT VCP VITRIFIED CLAY BEE
- = L LENGTH VERT VERTICAL
6| c©n [DETAILSS LF UNCAR FOOT, LOAD FACTOR w WEST, WATER, WiRL
17 Ct4 |DETAILSS WH MANHOLE W WATER METER
14 C158 |EXISTING SEWER FLOWS W WATER WaLvE
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Notes: (1) There are MANY variations to abbreviations; (2) Each discipline/
professional work area may use its own set of abbreviations; (3) “Murphy’s Law”
applies: “If you’re looking for it, you likely won’t find it.”

Sheet Index = Table of Contents

Abbreviations = Glossary

CWEA
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Legend - Examples of Lines, Symbols,
and Hatching

LEGEND

LEGEND _
= - — i - - - — [t—  EXISTING COMMUNICATION /A AR ONTAL DR VERTICAL SoNTSaL: STORM DRAMN LEE
- EXISTING OVERHEAD ELEC/CABLE T EXSTING DRIVE way B30 citrM WATER FUJER DEVICE
— e r o — E—— EXISTING UNMDERGROUND ELEC 3 FIRE HYORANT T
e 1 e [ e s E:':ISTIHG Gl’IS -I"'. LEHT BELE ’
- . EXISTING STORM DRAIN : iGN
W/CATCH BASIN & MANHOLE TREATIHG AREA
. .« TRAFFIC LIGHTS ik '
— e — g5} - - — 55— ERISTING SEWER W/MANHOLE
AR WALYE e | .
e e T EXISTING TELEPHONE W/BOX A - :H:% RODE AREA TREATED BY BIO-SWALE
— e e o e m—— [XISTING TRAFFIC SIGNAL
e —we—pge- - —w—  EXISTING WATER W/VALVE, METER y /f;ft‘r fl RUOF AREA TREATED BY SHFD
e f—f i = p— gt SEWER TO BE ABANDONED
i i R _ . -
o NEW SCWER W/MANHOLE _F(_)r re_:troflts/remodels, undergtandln_g ﬂ_ﬁ‘i} RERVICUS SURFACE SELF TREATRG ABEA
existing items versus new work is required. -
PROPERTY LINE ;
e BID-SWME

Legend/Hatching = Glossary or Shorthand Notation

A-at SWALE TREATWENT AREA PROMUED

CWEA



Section & Detall References - Example
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When no sheet reference appears beneath the letter, the indicated section appears on the same page as the plan

view as shown here, where Sections A and B appear on the same page. Detail references are similar.
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Section & Detall References - Example

T v M -
gk et TR DI Gl e e R LT
BT -

it
w
L o Oy}
 HalTID FALL s BT

Look for Section A on DM-11. | Decy | TS S 1

__ When a sheet reference appears beneath the letter, the indicated section appears on
CWEA the referenced sheet. Detail references are similar.
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Section & Detall References - Example

CWEA

(1 e i 0 F
i | R
] B ' r )
| | ]
i 7 ' NI
“- TR
R ., I oTel o |
‘ 7 B L
¥ i iy
! ;E‘ I:E;;‘::.rﬂ‘l i T . 'i:'l'! =]
n ™ 1 1
H | Vorumsess '
! FAFEHE - IR 2] i I :
| | | . i
| 1 : . [ H
: - ‘
| |
Lo
[ !

T
. i P 4, ! [
P Tl i " iy 2 ! i ’-‘ ! i -- -
T T e e o, e | et

| - e

. . . R —'f s
The plan view associated with A o | AT
Section A is located on DM-10. DM-10 T Sl

T = T
W S ¢ ety

FITHR TR T e
FOE L0 BRALED MR arn 7 iela n Rl

s

ok T

When a sheet reference appears beneath the letter, the associated plan view appears
on the referenced sheet. Detail references are similar.
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Key Map/Key Plan — Example (Sewer)

 Helps orient the
reader

e Provides an
overview for a
large project

CWEA

KEY MAP

SCALE- 1" =200
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Key Map/Key Plan — Example (Treatment Facility)

LN - R TN TR WLUMERTS B0 L L OE NG5 - WANES I ey T- 1S ~NET T 3 TonCa S WLLRENTS K008 TR loTIah g 25 -

i
4

HIE

A Key Plan quickly
informs the reader as
to the general location
within a large facility.




Key Map/Key Plan — Example (Treatment Facility)m

SEt1FZ0-1 _5;./
F—— 1
| A
J'?'M“;.x‘a : Close-up view of _
f| S demolition shown e i
R — as viewed from Tl
EE|_ . above (plan) ) i Ee iR
.I.I P .J:'t'..: -
% CESOERY
L i 1

i
| 1}
{i KEYPLAN

— 4[[_ ]_J W lﬂagﬁ Fﬁ!.im.mw AS CONTRACTOR'S -

1. THE INTENT OF THESE DRAWINGS 15 TO SHOW THE SCOPE OF
| MECHANICAL DEMWOLTION CsLY. REFER TO OTHER DiSCieLiNES
FOR THEIR SPECIFIC SCOPE _

2. CONTRACTOR SHALL PROTECT ALL EXISTING EGRIPMENT AMD
EQUIPMENT INTEWDED TO BE IN OPERATION DURING
CONSTRUCTION FROM DUST &ND CONSTRUCTION CEBRIS,

FOR GFNFRA  SEOLIFMCING AMD WORK CONSTRLNTS SFF SPFo

CWEA  Key Plan and Closeup View — Example

[
LVES . dwa



Section View — Example

CWEA

|

Wis PUWP

:-— r~_. ﬁ i
=] WW gt

67 SAING SV

\'E PLLG

WAL

L s

DMCUMENT RECIFIENT

SECTION /A

mirealate sithont the

17/7"=1"-0" |

4xf RECUCER

B REDUCER

WS PLWF

[EEniFz-1]

You Are

Here

Section A — what the reader
should see when standing on
the line and looking in the
direction of the arrows.
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Standard Mechanical Details — Example

CWEA
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Piping and Valve Schedule - Example

PIPING AND VALVE SCHEDULE
SIZE PLPING LINING /CORTIMG {PERATING
LEGEND SERYVICE SPEC NO INSTALLATION
{SEE MOTE 3) WMATERLAL {SEE NOTE 4) PRESS. [PSE)
AP AR, HICH PRESSURE 172 N & LARGER COPPER 15237 INSIDE EYPOSED HAREAND. 13 (10
378 IN & SMALLER | 318 S5 TUBMG 15236 QUTEDE EXPGSED IARFNO. 17
/2 IN & LARGER COPPER 15237 INSIDE EXPOSED HARE/NO. 13 ;
A MR, BSTRUMEN] ! - _‘f 10
I3 M & SMAFER | 316 SS TURING 15236 OUTSIDE EXPOSID BARESNGD. 17
4 IN & LARGER GAST IRDN 15233 MSICE EXPOSED BARE /BARE GRAVITY
D DRAIN 4N & LARGER P¥C SEH B0 15204 NSIOE ExFOSED BARE / HARE: GRAYITY

CWEA
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Mechanical Equipment Schedule - Partial
Example

GRAVITY BELT THICKENER {GBT) SCHEDULE

otk ocan | seeace [ FTEECCAON ) o sk UNT CAPACITY T TG DRKE TYPE HE | VOUTS/PAME | MSHURATTURE A5 M

SCALMES -1 B BLDG 7BS GHT SYSTEM 11350 T 4.0 MITERS 503 — 1200 GPW PHELMATI ':‘E“E'EF;T"'B'E 7.5 45071760 KNRITE
CHEMICAL CLEANING SOLUTICN TANE MEXERE SCHEDULE

T | o | o | R [ [ | [owe vee] o | vomeia | PVTRE WO [ uvra

spapro | D0C TOD | GO BOLT CLEANNG 11363 1 =0 1750 CoRTaNT | 03 480,360 THUTBLADE, TaLIIG LIGHTEN MG

CWEA



Major Types Of Drawings (typical)

e General Information

e Civil/Site, Landscape
Architecture

e Architectural

¢ Plumbing/Mechanical
o Fire Protection

e Structural
e Electrical
e |nstrumentation

CWEA



80

Major Types Of Drawings (continued)

e General Information

o G-drawings could include a
location map, describe the
general work area, summarize

the work tasks, etc.

e Civil/Site, Landscape Architecture

e Architectural

e Plumbing/Mechanical
o Fire Protection

e Structural
e Electrical
e |nstrumentation

CWEA

INTERIM GRAVITY BELT THICKENER FACIUTY |*&%..

FHE B
GENERAL WORK AREA CW204
PLAN RV

1]



Major Types Of Drawings (continued)

General Information
Civil/Site, Landscape Architecture

o C- or LA-drawings could include
site grading, pervious
pavement, sidewalks, curbs,
landscaping, etc.

Architectural
Plumbing/ Mechanical

o Fire Protection
Structural
Electrical
Instrumentation

CWEA

SITE AND GRADING PLAN

SHEET
3 OF 38
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Major Types Of Drawings (continued)

e General Information
e Civil/Site
e Architectural

o A-drawings include exterior
elevations, door/ window
schedules, etc.

¢ Plumbing/Mechanical
o Fire Protection

e Structural
e Electrical
e |nstrumentation

CWEA

| e L
|| |JI == I

|| |||!||| i "!!' ';|||;._e_'._ i

e |11]1]1 ,""i|_|3

INTERIM GRAVITY BELT THICKENER FACILITY |™"}'ys
- FUE W0,
BUILDING 785 Siiiia
ELEVATIONS ki
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Major Types Of Drawings (continued)

e General Information

e Civil/Site

e Architectural

¢ Plumbing/Mechanical

o P-and M-drawings include
drainage/sewer piping and
traps, water supply lines,

etc.
o Fire Protection INTERIM GRAVITY BELT THICKENER FACILITY [™"&°,
° BLDG 785 PR,
Structural oG 73 o
e Electrical SCHEMATIC A

e |nstrumentation

CWEA



Major Types Of Drawings (continued)

CWEA

General Information
Civil/Site
Architectural
Plumbing/Mechanical

o Fire Protection
Structural

o S-drawings include structural
foundation, support, and
reinforcement information

Electrical
Instrumentation

INTERIM GRAVITY BELT THICKENER FACILITY

TRAHHG T
S—-i6

TANK FOUNDATION AND EQUIPMENT SUPPORT
MISCELLANEOUS SUPPORT DETAILS

FILE phe
Cwozis

Ry, W,

84



Major Types Of Drawings (continued)

e General Information _
e Civil/Site o Ml e By SR Sy

e Architectural | i ol e

e Plumbing/Mechanical | . e e L
o Fire Protection Sz —— 3 |

e Structural | & Bk, ¢

e Electrical el

o E-drawings include power Wi i

supply/lighting information TERTM CRATITY. RAiT, THIGKENER FAGIEITY

e |nstrumentation BULLDING 260

PARTIAL ELECTRICAL PLAN

CWEA




Major Types Of Drawings (continued)

86

e General Information
e Civil/Site
e Architectural

e Plumbing/Mechanical
o Fire Protection

e Structural
e Electrical

o |-drawings include piping and instrumentation
diagrams (P&IDs), control wiring diagrams,
communication system block diagrams, etc.

CWEA

INTERIM GRAVITY BELT THICKENER FACILITY

P & ID — PROCESS 11
WASTE ACTIVATED SLUDGE
PUMPING SYSTEM




Examples Focused on
Source Control/Pollution Prevention

CWEA

87



88

Source Control/Pollution Prevention - What is it?

e Also known as e (BMPs, continued)
o Outdoor Process Equipment
e |ndustrial Activities Requiring Operations and Maintenance
o QOutdoor Storage of Raw Materials,
o Non-stormwater discharges to drains Products, and Byproducts
o Vehicle and Equipment Fueling o Waste Handling and Disposal
o Vehicle and Equipment Washing and o Contaminated or Erodible Surface
Steamcleaning Areas
o Vehicle and Equipment Maintenance and o Building and Grounds Maintenance
Repair o Building Repair, Remodeling, and Best Management Pracices
o Outdoor Loading/Unloading of Materials Construction Pollution Control
o Outdoor Containers/Storage of Liquids o Over-Water Activities
(continued next column) o Employee Training

Acknowledgements: Based on material provided by Cassie Prudhel

CWEA
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Pretreatment & Stormwater Program
Requirements Often Associated with Drawings (1 of 2)

_—

Sah MATED EOUNTYWIDE
Warter Pollution

e Storm Drains and Sanitary Sewers mrestrSequrament Chcki

Municipal Regional Stormwater Permit (MRP) PHONE
Order No. R2-2009-0074 ; Order No. R2-2011-0083 FAX
NPDES No. CASE12008

e Use of Pervious Pavement

Compiate thic form for all projects regardiess of size. The purpese of this form iz fo identify requirements for stormwater control.

A. Project Information

e Catch Basin Markings (No Dumping! Flows to Bay) L

A3 Project APN:

. .
A4 Is the proiect a C.3 Requlated Proiect? (Refer fo the G.3 and C.6 Dats Gollection Form for (] Yes [ No
. rV I — r I I l V V I projects that create andior replace 5,000 square feet or more of impervious surface. Smaller
projects check No.)

#  For non-Regulsted Frojects, Sections B, C, and D apply. For Regulated Proj: of this checkist apply.

B. Select Appropriate Site Design (Required for C.3 Reg Projects; all of

e Source Control T e
o Minimize Stormwater Pollutants in Urban Runoff Q=
o Landscaping and Irrigation

e Sediment and Erosion Control (during construction)

Site Design and Stormwater Treatment

o Low-Impact Design/Development (LID)

couraged fo implement site
thf¥create andior replace 2,500
e 2,50W20.f. or mare of impervious surface,
=ments for your project.)

Plan
No Sheet No

<
H

Direct roof runoff into
or other non-pofigle

. Direct roof ru Wted areas
. Dirzet run si ks, walkways, andior patios onto vegetated areas

M\r@wﬂys andior uncoverad parking lots onto vagessted

w

o

Oofo|omomolo
o

ot bike lanes, driveways, andior uncovered parking lots with
eable surfaces

and impes surface ially parking lots).

by clustering development and p g open

. Use misro-detention, including distributed landscape-based detention.

j. Protect sensitive areas, including wetland and riparian areas, and minimize
changes to the natural topography.

=

Self-treating area (see Section 4.2 of the C.2 Technical Guidance)

. Self-retaining area (see Section 4.3 of the C.2 Technical Guidance)

Oo|o|jo|o|o|o|o|0|o|o|oOojo|O

oojo| o

2

. Plant or preserve interceptor trees (Section 4.1, C.3 Technical Guidance)

! See MRP Provision C.3.a.i(B) for non-C.3 Reguiated Projects. C.3.c.i(2)(a) for Reguisted Projecss. C 3 for projects that createlireplace 2,500

Acknowledgements: Based on material provided by Cassie Prudhel 10053507 of mpenousuroe s Sone gl sy e it refsfepace 2200 s o e mpendos e

1 FINAL Approved June 12, 2012




Pretreatment & Stormwater Program
Requirements Often Associated with Drawings (2 of 2) “Water reuse s onsite water

recycling for non-potable
use (toilet flushing) such as

e Project Applicant Stormwater Checklist and Data Worksheet at SFPUC Headquarters or
] East Bay Municipal Utility
e Condensate and/or Blowdown from Rooftop Equipment District headquarters.”
e Underground Parking — Groundwater Infiltration “COD removal with
microbes is onsite small
e Se Pa rate Water Meters scale package plant
_ secondary treatment. These
e Fleet Concrete Wash Area and Drainage systems are used in
breweries most commonly.”

e Sample Point(s)
- Brenda Donald, SFPUC

e Lint Traps

e pH Adjustment - Holding Tank
e NEW! Water Reuse Units (e.g., onsite water recycling)
e NEW! COD Removal with Microbes (e.g., breweries)

Acknowledgements: Based on material provided by Cassie Prudhel and Brenda Donald

CWEA
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Preparlng for an Inspection (1 of 2)

1. If inspecting for Fats, QOils, and Grease (FOG), familiarize yourself with Grease Removal
Devices (GRDs)

2. Become familiar with cut sheets/data sheets for often-installed equipment and cleaning
how-to videos on YouTube. Refer these to the permittee, and they should be able to perform
maintenance.

o http://www.greasetrap.ca/pdfs/GOS40-CUT-SHEET.pdf
o https://www.youtube.com/watch?v=qgUWghZAX-pM I ng PEET

3. In general, the following equipment are not allowed to be connected to a GRD:
o Garbage grinder
o Dishwasher

4. Look for pretreatment devices on a fixture schedule. https://commag.com/cq/wp-
content/uploads/2015/04/CDi-Bldg-G-Plumbing-Fixture-Cut-Sheets.pdf

5. NOTE: oftentimes, water consumption is not equal to water discharged due to evaporation
or incorporation of water into “product”. Flow factor reductions are common when billing
breweries, food manufacturers, cooling towers, and even foundries with cast cooling tanks

that are not connected to the sewer. Sometimes the Pretreatment Program manages industrial billing, and it’s not fair to charge
CWE A wastewater service charges for water that is used up in product or evaporates.”
- Brenda Donald, SFPUC
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Preparing for an Inspection (2 of 2)

6. Familiarize yourself with your jurisdiction’s Plumbing Codes.

Establish mutually beneficial relationships with jurisdictional Plumbing
Inspectors/department. They can inform you of new projects, and you can report
scofflaws.

8. Most jurisdictions have plumbing and building permit applications online. Check online
if you suspect a questionable installation.

9. Pretreatment Inspectors should not have to worry about the installation of backward or
upside-down equipment if the equipment was properly permitted, installed by a

licensed contractor, and inspected by competent inspectors. If you think
there is an issue and a permit is not on file, document the issue with your jurisdiction’s
Plumbing Inspectors. There is nho grandfathering-in of code violations without a
grandfather clause.

10. If you find any non-permitted fixtures, this is likely a violation of either the plumbing
code, the sewer use ordinance, or both. Issue an NOV (Notice of Violation) and/or send
a report to the Plumbing Inspector.

CWEA



A Few Industry-Related Examples
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Source Control/Pollution Prevention

Example - Drainage Area Calculations Included

Supporting data for a
Stormwater Management Plan (SWMP)

Storm Sewer Summary Report
Pipe Pipe Dim Pipe Tot Catch
(in)  Capacity Flow Area

(cfs) (cfs) (ac)

16 6.00 2.65 0.58 0.24
17 6.00 1.60 0.91 0.38

CWEA Acknowledgements: Based on material provided by Cassie Prudhel
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Source Control/Pollution Prevention
Example — Separate Water Meters

0 AC)

i
3 1

/ "._ ;

Y & .

il

i 1. Irrigation Service (Retail)

|

i | e
g :I
N

Irrigation Service (Residential)

3. Fire Service (Commercial); B.F.P.
(backflow preventer) & P.L.V. (typ.)

4. Fire Service (Garage)

5. Fire Service (Residential)

Verify/Locate Each Meter; Follow Piping
to Appropriate Discharge Location

P.L.V. = Post Indicator Valve (firefighting)

CWE A Acknowledgements: Based on material provided by Cassie Prudhel



Source Control/Pollution Prevention

Example - Truck Rental Facility

CWEA

Potential Areas of concern:
1. Truck Wash

INSTALL 4' WIDE SIDEWALK
CURE & SUTTER

STANDARDS

PER CITT

2. Oil/Water Separator Connected to Sanitary Sewer
AREA | -
o
ﬂ
7 I
- BOOTH 2 INSTALL
E | o g 8 |
# ' 4 iy ) INSTALL 1000 GAL.
# | TRASH =TT 7 OIL/SAND SEPARATOR. REPLACE DAMASED
’ I it e CONNECT TO SANITARY pANELS ON WALLS &
“ D —— q LA -=- 3
# TRUCK o g il 1 1O p) A& 2
2 SERVICE - I o
- //]r P T P P g ///;
e STRUCTURE Ir& REYIAIN 4
- ! /A ! TRUCK 5
- WASH 4
C Bldg. ‘8" 1 2
# i/ \j . i
:/ Bl il s - P I&// /\F/ e o ol RAMP
LANDSCAPING l
e TT 1T T

RCE(0.5°) /

—

Total Area = 73,015 SF

- Total Landscape = 18,050 SF (24.7%)

Acknowledgements: Based on material provided by Cassie Prudhel
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Source Control/Pollution Prevention
Example - Stormwater Control Plan

LEGEND

== i m== = FLOW AREA BOUNDARY

== STORM DRAIN LINE

ISWFD
@) STORMWATER FILTER DEVICE ! i

& } DIRECTION OF FLOW | |

TREATING AREA

ROOF AREA TREATED BY BIO-SWALE i

ROOF AREA TREATED BY SWFD

PERVIOUS SURACE SELF TREATING AREA

BIO-SWALE

A7 | SWALE TREATMENT AREA PROVIDED

CDS®
CWE A Example of SWFD = CDS Technologies Acknowledgements: Based on material provided by Cassie Prudhel




Source Control/Pollution Prevention
Cutaway View - Stormwater Filter Device (SWFD)

5 2 GRATE N LET
CLEAN QLT Pt T WCAET IRTH HORDEDR

ealiien R SR SPRING Also known as a “CDS unit”

DEFLECTON Pal, 15CED | sl COntInUOUS
N ‘ . ' CREST OF BYEAS SWER Deflective
SERSRATION CYLIKDER i e Se pa ration
technology, uses

FILET FLUME

the natural motion
of the water to
separate and trap
pollutants.

INFLOW
OUTFLOW

W] i LET
L b TALLTIPLE PIPES PCREIBLE

GUTLET ™ DILBAFFLE

TREATMENT SCREEN

SERZRATION SLAE

must be
cleaned out
(e.g., by
vactor truck)
periodically

Learn More:

wiwwl Carfecnb S comyoeds

CWEA
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Source Control/Pollution Prevention
Example - Low-Impact Design/Development (LID)

e Two types of stormwater management methods
o vegetated swales
o Infiltration basins

e Capture and purify drainage from paved areas

e \egetated swales capture stormwater runoff and convey it
to infiltration basins at the low end of each swale

e Breaks in curbs allow surface runoff to enter swales at
controlled points.

e [nfiltration basins reduce and delay stormwater flows by
capturing and holding runoff. They allow stormwater to
percolate into the soil, recharging groundwater and
postponing or completely bypassing drainage into on-site
catch basins.

CWEA



Two Case Studies

CWEA



Case Study 1 - Typical
Manufacturing Plant

1. Image from Pretreatment
Facility Inspection, Third
Edition, A Field Study Training
Program 1996 CSUS.

2. Follow the flow of water and
the flow of product/material.

4. One possible approach follows.

CWEA

MANUFACTURING PRAOCEESES

WASTEWATEH FLOW

R MATEHIAL

RECERMING |~  —~———— |
|
| 4 L- 'l'
n]clal ]
e b s e e WL S B
REDLICTION 1 CONTROL
' |
' 1l 4 |
COGKING ARG | ] VAPOR b e ]
CRYING CONDENBING |
| | |
FOLIDS-LIGUID - ————— SPLLS
SERARATION |
MEAL MILLING GREASE |
AND SCREENING ELARIFYING |
| !
‘ : L LEN [+
BLENDING ______|PLENT AHD TRUCK
AND BAGGING STORRGE L‘“ CLEANUP
|
L 3 E
STHRAGE EHIPPING E
|
: E GRERSE AHD SOLNS
SHIFRING i \-,; ;
|
|
MATERIALS
RECOVERY
i SANITARY
,E,"'" =es=====1  FACILLTIES
AW WASTE

ﬁ FREEM WATER
———— FRACOUCT AND MATERIAL FLOAY

— e e WASTEWATER FLOW
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Case Study 1 - Typical
Manufacturing Plant

Follow (1) the flow of
water and (2) the flow

of

CWEA

HHHHHHHH

REDLUCTION

l i

COOKENG AND=

GOLIDS-LIGUID
nnnnnnn "
: En'lljfﬁ-' u%rasl
uuuuuuuu G GREASE
AND SCREEHING CLARIFYIHG
BLENDIHG

AND BAGGING STORRGE
STORAGE EHIPFING
SHIPRIMNG

VAPOR , I
DRYING | I CONDENEING | "i'| l
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Case Study 1 - Typical
Manufacturing Plant

Answer/Things to Consider:

CWEA

The plant may not be operating at peak
efficiency and product is going into the sewer.
Or, the plant may be dumping waste that
should be hauled.
The inspector needs to inform the
designated contact staff at the plant and
inspect further.

For this process, annual numbers of water use
and pounds of product are reported twice a
year as part of the plant’s permit conditions.

Again, follow the flow as an equation of water
+ raw materials = waste + product; make sure
the numbers make sense.

For air coolers and boilers, evaporation
credits can be deducted from sewer flowrates
if the water is metered.

MANUFACTURING PAOCESSES

103

WASTEWATER FLOW

RAW MATEHIAL
RECEVING

BIFE
REDLUCTION

-

l

wlulal]
d‘-.—u-u-. CONTROL

4]

COOKENE AND=

SOLIDS-LIQUID
SEPARATION

an\jfﬁq

o,

\

MEAL MILLING
AMD SCREEHING

GREASE
CLARIFY NG

BLENDING
AND BAGGING

STORRGE

STORAGE

BHIPPING

SHIPPING

WABOR J
NG CONDENEING

RY1

F'-'---— b=y [EE

: |

FLANT AHDO TRUCK
CLEANUF

RECOVERY I
SANITART

r-—-—-—. FACILITIES

AW WESTE

B Foxcn varen

PROOULCT AND MATERIAL FLOW

= e A STEWATER FLOW
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Case Study 2 - Typical Rendering Plant

Manhole Manhole Manhole
—m [ e ———— —— — — —— (b — [ e i — — ——— — — ——
l:?)— Q by Sewier- (_{\I—
i : : City \Watar e J‘
i 1 \\
1 1 l E g E --F:E“:Tgfgﬂunstqmn&{ Sunles E':E ey
into stable, usable materials. i g I I 5 W \O
. 1 I =L
Rendering can refer to any i | L Ay Oftice
. . | 1 ! ""\
processing of animal S PN i : W
) orm Drain Process Wwl H ﬁ"».
products into more useful oo - ', Sampling Poind
materials, or, more narrowly, Shop ooty b Q | O ;
c | .
to the rendering of whole = E N/

. . . i L ]
animal fatty tissue into O%O E
purified fats like lard or g | |

5 Maln Pracassing Building :
tallow. | ]
OO Hp——ri

Rendering Plant

CWEA
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Case Study 2 - Typical Rendering Plant (continued)

Plans/schematics must be provided with any Industrial User Permit Application. For more
details, see Pretreatment Facility Inspection Third Edition, Chapter 10, Industrial Inspection
Procedures, Rendering Facilities Section 10.35 (a.k.a., Ken Kerri book).

First, review the plans in your office. Follow the flow of water to the sewer, making sure to
connect all the dots. Make a list questions or comments in the Inspection Report for later use.
From left to right:

- " - Manhsls Manhala Manhala
1. Truck Shop dr_ams to Storm Drain wr_uch then st el T B R SO SR
connects to City Sewer. For a combined sewer | __ & e
system, the storm drain connected to the l . rr z  Stomwatercoecton_ % | sauman E I
“ : ” o : : wE w E e I ot B e i I-,_Y S
sanitary” line leading to the sewer is correct. s = E 5 o2 &Nl \b
In a sanitary only sewer system, such a N : ] e
stormwater connection would not be allowed. F |¢E1~=fmﬂmi-1 |ww i O O hY
. "'IG i L M, Saspling Polnd
2. Does the Truck Shop have an oil/water TRUCK - Q D ; b i
separator? If not, the wastewater flow from this | ™ Soront | {eumiid . N/
building is domestic and does not require DEO T 4
monitoring unless illegal dumping is OEO i b rosairei
suspected. o | O : O b e .
3. Check the Tank Farm Support Building to see if Rendering Plant o/ S/ | L H O
the domestic wastewater (sanitary) is separate O
from the process wastewater (process WW). |




Case Study 2 - Typical Rendering Plant (continued)

Planning (continued)

A,

CWEA

Process WW and collected Stormwater are
combined before being directed to
Wastewater Treatment (WWT) in the Main
Processing Building.

The is located on the
discharge line from WWT to City Sewer.
Twice yearly sampling in dry weather is
required to provide a representative
sample for accurate monitoring and fair
billing. In San Francisco, dry weather
typically occurs in May and October.
Stormwater collected from this site
requires pretreatment due to the nature of
the business, which includes offloading
product and raw materials outside (in the
yard area).

Consider taking/recording a baseline wet
weather sample, which may be helpful to
contrast with samples taken during or
after a wet weather spill or overflow.
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Manhola Mankiala Maivhela
———(;}— ————————— I:.::I————H!?SI:&'-———E_;l— —————————————
r _i '.'I
--.-II—--—I:I- i v . Bl " m s rlmr.— I._I._.-&I:H'.I%'\-"- Bl AR T - '\-"‘: ---—I--I--I-—-—-1 o — L me . —
> > Shorsysaber l.':u:ulluclhnw :r:.'h g S
-4 < o . - ke SRarm f| SANITARY <
E £ T e W N i 5
s g = = g 1 [E:. "'l.,.__ |._
' . ] . [l 17}
1
b Slarm Drain ! O [ ""-._ﬁ
=~ "'-.ML Sarmpling Folnd

TRUCK

SHOP TANK FARM
SUPPORT
BUILDING

Rendering Plant

[ —— L T Ll

e

Y
a

BUILDING

i T e e

MAIN PROCESSING

E

J"‘-
o
- - = \-\

@,
@

5

~z=2 il
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Case Study?2 - Typical Rendering Plant (continued)

Site Visit — s
1. Meet the facility/plant staff for an onsite Manhota Manhola Marihala

review. ——— (;:— ————————— [;.- o emysiae - — E-'f_ _____________
2. Ask questions and document answers or e T e e e S Wi e .ﬁ e et D T

Shorevwaber Sodlackkn ".,
SanrmOridf SANITARY

explanations for the record, i.e., for other
inspectors that may be assigned to this site in i—--l_}---LI----IJ (E} IH"H I . \b
the future as well as for any Pretreatment ; o :
Program audit. | 0 iaem Brain S O O

3. If there is more than one water account, find E N
out which water meter(s) are connected to the ;h”’nf:' B irt Bam : QI
process versus which meter(s) are for s
domestic use. The example drawing suggests
three potable water accounts, one fire
suppression water account, and three
wastewater/sewer accounts. If data isn’t clear,
record all meter information for later Rendering Plant
review/comparison with flow information E C}
obtained from the Water Department. E

WATER

FIRE

SANTIARY

=< SANITARY =
WATER

1 WATER

T

- =

fdain Fraoa e g Biilinng

[E——————— L T ]

o T s

00QC
OO0O

1

CWEA



Downloadable Handouts/
Additional Resources
are avallable via the Webinar Website

CWEA
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e
Sab MATEG EAUNTYWIDE
Follutio

b 109
. . INSERT CITY SPECIFIC INFO HERE
Stormwater Requirements Checklist ADDRESS
Municipal Regional Stormwater Permit (MRF) PHOME
Order No. R2-2005-0074 ; Order No. R2-2011-0083 FaX

NFDES No. CASE12008 WEBE (fer these whe allew dewnlead ete)

Complete thiz form for all projectz regardiess of size. The purpose of thiz form iz fo identifiy requirements for stormwalfer controls.
A. Project Information

Stormwater e

A3 Project APM:

]

A4 s the proiect a C.3 Regulated Froject? (Refer fo the C.3 and C.6 Data Collection Form for [ Yes [0 Mo
projects that create andfor replace 5 000 sguare feet or more of impendous surface. Smaller
projects check No.)
# For non-Reguiated Projects, Sectionz B, G, and D apply. For Reguiafed Froji 3 T

B. Select Appropriate Site Design Measures (Required for C. 2 Regulated Projectz; all off

of thiz checkiizt apply.

couraged fo implement sife
cregle andior replace 2 500
2. 50%zqg. ﬁ ar more of impervious surface,
emenis for your project. )

design measures, which may be required af municipalify dizcrefion. Siaring December 1,

= — 10,000 sg. i of impervious surface, and stand-alone single family homes that
must inciude ane of Site Design Measures a through £.1 Conzulf with municipal 3
B.1 Is the site design measure included in the project plans?
Plan

Sheet Ma.
a. Direct roof runoff into

-
3
g

E or rain bamrels and use raimwater for imgation

idewslks, walkways, and/or patios with permeable surfaces.

ct bike lanes, driveways, andlor uncovered parking lots with
eable surfaces.

inimize land disturbance and impervious surface (especially parking lots).

. Maximize permeability by clustering development and presernving open
Epace.

i. Use micro-detention, including distributed landscape-based detention.

j. Protect sensitive areas, including wetland and riparian areas, and minimize
changes to the natural topography.

. Self-treating area (see Section 4.2 of the C.3 Technical Guidance)

I. Self-retaining area (see Section 4.3 of the C.3 Technical Guidances)

o|oo|o (oo o|jo|jojo (ofofo

o|o|a| o

m. Plant or preserve interceptor trees (Section 4.1, C.3 Technical Guidance)

ﬁ ! See MRP F'n:-msu:-n C.3.2.i(8) for non-C.3 Reguiated Projects, C.3.c.i(2)(a) for Regulated Projects, C_3.0 furpm]edﬁ'lhat createreplace 2,500
to 10,000 sq ft. of impervious surface and stand-alone single family hormes that ereate/replace 2. 500 sq fi. or more of impenvious surface.

1 FINAL Approved June 12, 2012



Collection

CWEA

Data

FOorm

p
—_—
SAM MATED COUNTY WD

Polluiion
Privisition Pringram

C.3 and C.6 Data Collection Form
Municipal Regional Stormwater Permit (MRP)
Order No. R2-2003-0074; Order Mo. R2-2011-0083
NFDES No. CAS612008

INSERT CITY SPECIFIC INFO HERE
ADDRESS

PHONE

FAX

WEE (fer these whe allew dewnlead, ete.)

Complete thiz form for all projecfs that propose fo creafe andior replace 5,000 =g f£ or more of imperviouz surface.
(For "C.3 Reguiated Projects,” data will be reported in the municipality's stormwater Annual Report).

A Project Data

A1 Project Mame:

A2 Project Address (include
Cross strests):

A3 Project APMN:

A4 Project Watershed:

A5 Applicant Mame:

A5 Applicant Address:

AT Applicant Phone: - Applicant Email Addl

A8 Development type: O Residential [ Commercial
(check all that apply) [ ‘Redevelopment” as defined by MR- g
impervious surface on & site where

[ "Special land use categories’ as dd
outlets. (3) restaurants?, and (4) und

O industrial rests, Roads, etc.
#hd/or replacing exterior existing

has occurred.!

- {1} auto service facilities?, (2} retail gasoline

king area (stand-alone or part of a larger

project).
A0 Project Deslc:riptic:n3
{Also note any past or future
phases of the project |:
A.10 Total Area of Site: acres
Total Area of land disturbed during constructiogi d hring. grading, excavating and stockpile area);, aCres

B. Is the project a “C.3 Regulated Project” per b7

B.1 Enter the amount of impervious surface*

Jor replaced by the project (if the total amount is 5,000 sq.ft. or more):

T rvious and Pervious Surfaces
a b c d
F"rE—F'rqiect Existing Post-project
Impervious Impendous Mew Impenious| lamdscaping
Surface Surface to be Surface to be (sq.ft.), i
Type of Imperv e (sq.fi.) ReplacedS (sq.fi} | Created®(sq.ft)| applicable

Roof area(s) — axcl
is vegetated [“green

Impervious* sidewalks, . paths, driveways

Impervious* uncovered parking®

MIA

Streets (public)

Streets (private)

Totals:

Area of BExsting Impervious Surface NOT replaced

MNIA

Taotal Mew Imperious Surface (sum of fotals for columns b and c).

Roadway projects that replace existing impenvious surfaces are subject to C.3 requirements only if one or more lanes of travel are added.

See Standard Industrial Classfication (S1C) codes here

1
3 Project description examples: 5-story office bullding, industrial warehouse, residential with five 4-story buildings for 200 condominiums, ate.
&

Pier the MRP, pavement that mests the follown:

definition of pervious pavement is NOT an mpervious surface. Penvious pavement is e-eﬂnec

ement that stores and inflfrates ranfal?.! a rate a;.ul to immediately sumounding unpaved, landscaped areas, or that stores

infil the rainfall unof velume described in Provision C
5 Uncowsred parking includes the top level of a parking structure.

® "Replace” means to install new impervious surface where existing impervious surface is removed. “Create”™ means to install new impenicus

surface where thers is cumentfy no impenicus surface.

Approved June 12, 2012

110



Plan
Check
Memo

Template

CWEA

Anytown, USA
Water Pollution Contral Plant

Date:

To: City Planning
From: Plant Supervisor
Subject:

The following items must be included in the plans or are requirements of the Stomwater
and/cr Pretreatment programs and must be completed prior to the isswance of a permit:

1. A plan showing the location of all storm drains and sanitary sewers must be
submitted.

2. Encourage the nse of pervious pavement where possible.

3. The onsite catch basing are to be steoeiled with the approved Countywide
Stomrwater Loge (No Dumping! Flows to Bay).

4. Any food service establishments must install a grease removal device. The grease
removal device must be connected to all wash sinks, mop sinks, and floor sinks and
must be upstream of the domestic waste stream Sizing of the grease removal device
must be in accordance with the wniform plumbing code.  The minimum size shall be
no less than 730 gallons. This must be shown en the plans prior to the issuance of a

permuit.

5. A sipned maintenance agreement for the prease removal device must be submitted
prior to the issuance of a permit.

6. Source Centrol Requirements
The project must implement source control measures onsite that at a minimum
shall include the following:

(2) Minimization of stormwater pollutants of concern in urban runoff through
measures that may include plumbing of the following discharges to the
sanitary sewer, subject to the local sanitary sewer agency’s antherity and
standards:

+ Discharges from indoor floor mat/equipment/hood filter wash racks or
covered outdoor wash racks for restaurants;

+  Dumpster drips from covered trash, food waste and compactor enclosures;

+ Discharges from covered ontdoor wash areas for vehicles, equipment, and
ACCess0ries;

Page 1 of 5
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Thank You

Acknowledgements:
Thank you Cassie Prudhel and Brenda Donald
for providing technical examples and support.

Linda R. Leong
Senior Engineer, SFPUC
lleong@sfwater.org
415.920.4919

CWEA

7677 Oakport Street Suite 600 Oakland CA 94621
510.382.7800 | www.cwea.org
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