WEDNESDAY, MARCH 7, 2007

9:15 am ~ 10:00 am
BRAZOS ROOM (Left)

Colin Bishop
How to Test and Assure Water
Tight Tanks

Colin Bishop is currently employed as the Texas Regional Sales & Marketing Executive for Bord Na Mona
Environmental Products US, Inc. He worked for Orenco Systems, Inc. for seven years as a Regional Account
Manager. He owned and operated Interstate Environmental, LLC a company specializing in decentralized
wastewater, located in Flagstaff, Arizona. He worked for two years for Desert Sun Fiberglass Systems, Ltd.,
Phoenix, Arizona, as the Director of Environmental Health Programs. He spent over four years with Mohave
Environment Health Supervisor. He has worked in the decentralized wastewater industry over last fifteen years in
system regulation, inspection, sales and marketing, design and operation maintenance. Additionally, he has
instructed and participated in various educational programs and courses pertaining to decentralized wastewater.
He is a Registered Sanitarian in Louisiana and Arizona. He is a Registered Environmental Health
Specialist/Registered Sanitarian through the National Environmental Health Association. He earned his B.S.
degree in Zoology from Brigham Yong University in 1992. Colin lives in Woodville, Texas with his wife Mia and
their four children, four horses, three goats, three dogs, eight cats, two rabbits, 50 chickens and a pot-bellied pig.

Colin Bishop, R.S.
Bord Na Mona Environmental Products U.S., Inc.




Why did testing begin?

Testing period from March 1995 — February 1996
500 septic tanks tested for watertightness

Only new installations tested

Tanks tested to the flow-line

Mid-seam or clam-shell concrete tanks most popular

Tank type #Pass test | #Fail test

Concrete
mid-seam
(2-piece)
Concrete

slab cover
(1-piece)

Fiberglass

Plastic

Total




. 2500 gal.

e Leak at
mid-seam

» 2500 gal.
e Leak at mid-seam
e Leak in side-wall




1000 gal.

Mid-seam
tank

Bottom half
collapsed

Leak at top

 Same tank -ﬁ
 End-wall
view




» Hearings at AZ House of Representatives

B6 The Arizona R

Friday, August 4, 1995

anel told of faulty septic tanks

Up to 80% said
to be leaking in
Mohave County

By Jonathan Sidener
The Arizona Republic

As many as 80 percent of new
Mohave County septic systems have
significant leaks, a county environ-
mental official told a state panel
Thursday.

“There clearly is a problem,” said
Norm Marrah of the county health
department. “It’s not just one here or

there. There are actual gaps in the
tanks, actual gushers.”

Problems with existing tanks have
led Mohave County officials to begin
testing all of the new tanks that have
been installed.

The House panel of lawmakers,
state regulators and industry represen-
tatives was called by Rep. Don
Aldridge, R-Lake Havasu City, to
discuss septic-tank regulation.

In an unsigned June letter to the
then director of the state Department
of Environmental Quality, Ed Fox,
Aldridge said the hearings were
prompted by a “totally unreasonable”
DEQ response to the problems.

Aldridge said DEQ and the county

health department had planned to ban
a certain type of tank and by doing so
would put two manufacturers out of
business.

He said the ban also would cripple
the local housing industry.

Aldridge said that the DEQ ban on
the leak-prone tanks, which had been
scheduled to take effect Aug. 20, was
a “slap in the face” because it would
go into force before he could conduct
public hearings.

“To arbitrarily set August 20 as the
date, with all the other complications,
and throwing it in my face when I've
agreed to hold hearings just amazes
me,” he wrote.

» 10 years later, in-field testing written into code

» Effective November 12, 2005,

AZ R18-9-A314(5)(d):

“The septic tank is tested for
watertightness after installation by the
water test described in subsections
(5)(d)(i) and (5)(d)(ii) and repaired or
replaced, if necessary.”




The1957 U.S. PHS Manual of Septic-Tank
Practicestates:
“Septic tanks should be watertight and constructed of

materials not subject to excessive corrosion or
decay...”

30TAC285.32 (E) states:

“The septic tank shall be of sturdy, water-tight
construction.”

30TAC285.34 (b)(1) states:

“When effluent must be pumped to a disposal
area, an appropriate pump shall be placed in a
separate water-tight tank or chamber.”




%

ThelCBO Acceptance Criteria for
Prefabricated Septic Tanksates:

“Septic tanks shall be constructed of solid
durable materials...,which are not subject to
excessive corrosion and degradation in the
presence of domestic sewage and which shall be
watertight.”

%

The2006 Uniform Plumbing Code,
Appendix Kstates:

“Septic tanks shall be constructed of solid
durable materials not subject to excessive
corrosion or decay and shall be watertight.”
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The1957 U.S. PHS Manual of Septic-Tank
Practicestates:

“Three functions take place within the tank...
1. Removal of Solids

2. Biological Treatment

3. Sludge and Scum Storage”

Potentially negative effects
— Water leaking IN can lead to...
1. Solids wash-out to drainfield (premature failure)
2. Blockage of inlet sanitary tee (sluggish drains)




Potentially negative effects, cont’d
—  Water leaking OUT can lead to...
1. Loss of tank stratification (homogenized solids)
2. Direct discharge into high groundwater tables

Potentially negative effects, cont’d
—  Catastrophic incidents
1. Loss of Life (Child falls in tank)
2. Liberty (Parents sue, you lose $3$, & go to jail)
3. Property (see #2, also called negligence)




In summary, leaky tanks...
— Impact the proper function and longevity of a system

— Impact surrounding environment with greater pollution

— Impact end-users w/ an unnecessary liability in their yar

Barriers to watertight tanks
Material properties and quality
Joints or seams
Pipe penetrations
Risers and lids
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Concrete tanks

Wall thickness

e  Standards typically
state >3”

Quality
*  Honeycombing
 Cracks
*  Smooth finish

Honeycomb
at mid-seam

Concrete tanks, cont'd

Joints
Above or below waterline
Tongue and groove
SEEIENS

Roofing tar
(unacceptable
& will leak)
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Fiberglass tanks

Wall thickness
e  Standards typically

state >3/16” - th/y
Quality
»  Visible glass fibers
. Cracks
. Bonded seam

BondeJ
“—Glass fibers

Polyethylene tanks
Wall thickness

e  Standards typically
state >1/4"

Quality
. Creep
e Cracks
. Deformaties
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Pipe penetrations
Gasket or seal
Tank and riser

Tank grommet

Riser grommet

Risers and Lids
Structurally sound
Watertight seals or gaskets
Mechanical fasteners

ik

Roofing tar &
poor concrete
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Risers
— Riser to tank
. Sealed w/ mastic and/or adhesive
*  Mechanically fastened
— Riser to riser
. Sealed w/ mastic and/or adhesive
*  Mechanically fastened

Risers, cont’d
Riser cast in tank
Provides watertight joint
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Examples of risers

Leakage between rings

Examples of risers, cont'd

Deformed into
egg-shape

\ Root intrusion

thru rings
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Examples of risers, cont’d

Examples of lids

Fiberglass lid
No gasket
e  Glass fibers showing
e Structurally weak

No gasket

\

Visible glass fibers

N\

16



Examples of lids, cont'd

Fiberglass lid
*  Rubber gasket
e Quality fiberglass
*  Wood core, structurally
strong

Examples of lids, cont'd

Concrete lid
No gasket
e  Structurally strong

Hole f/ broken corner

Rubber gasket

\
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Examples of lids, cont'd

Polycarbonate lid
*  Urethane gasket
*  Quality finish
e  Structurally strong

Urethane gasket

\

Examples of lids, cont'd

Plastic lid
e Foam gasket
*  Quality finish
e  Structurally strong

Foam gasket\)
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Manufacturing verification
Verified by State or Third Party (IAPMO)

 Engineered drawings and calculations

»  Material and property standards

» Plant inspections and audits

»  Manufacturing quality control procedures

In-field verification
Watertightness test conducted during installation

Sample testing protocol
The tank is filled with water to 2” into the riser.
The initial water level and time is recorded.
For fiberglass and poly tanks:
. After one hour, water level and time is recorded.

For concrete tanks:

. After 24 hours, the tank is refilled to 2” into the riser, if
necessary;

. After one hour, water level and time is recorded.
The tank passes the water test if the water level

does not drop over the one-hour period. Any visible
leak of flowing water is considered a failure.
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