Maine Department of Health and Human Services

Maine Center for DIsease Control and Prevention Brenda M. Harvey,

286 Water Street, 3" Floor Commissioner
11 State House Station
Augusta, ME 04333-0011 Dora Anne Mills, MD, MPH
John Elias Baidacci Public Health Director
Governor Tuly 21, 2006 Maine CBC Director

Orenco Systems, Inc.
Attn.: Sam Carter, GRM
814 Airway Avenue
Sutherlin, OR 97479

Subject: Product Registration, Orenco Systems, Inc. Fiberglass Septic Tanks

Dear Mz, Carter:

The Division of Environmental Health has completed a review of a registration application for your company’s product. This information
was submitted pursuant to Section 1802 of the Maine State Plumbing Code, Subsurface Wastewater Disposal Rules, for code registration,
for use in Maine,

Product Description

The Orenco Systems, Inc. Fiberglass Septic Tanks consist of injection molded fiber-reinforced plastic (FRP) tanks in 1,000 and 1,500
gallon capacities. Inlet and outlet baffles are conventional plastic “tee” fittings. The tanks feature a ribbed design which allows optional
installation of baffles, to create multiple compartment tanks with varying capacities in each compartment,

Claim

According to the information you provided, the Orenco Systems, Inc. Fiberglass Septic Tanks received approval in numerous
jurisdiction in the United States of America, and listed by IAPMO/UPC.

Determination

On the basis of the information submitted, in the Division has determined that the Orenco Systems, Inc. Fiberglass Septic Tanks meet or
exceed the requirements of Sections 900.0 through 906.0 of the Maine Subsurface Wastewater Disposal Rules, CMR 241.

In the event that the product fails to perform as claimed by the applicant, use of the product in Maine, including all installations approved
pursuant to Chapter 18 of the Rules, shall cease. Use of the product shall not reswme until the applicant and the Division have reached a
mutually acceptable agreement for resolving the failure to perform as claimed.

Because installation and owner maintenance has a significant effect on the working order of onsite sewage disposal systems, including
their components, the Division makes no representation or guarantee as to the efficiency and/or operation of Orenco Systems, Inc,
Fiberglass Septic Tanks, Further, registration of this product for use in the State of Maine does not represent Division preference or
recommendation for this product over similar preducts.

If you have any questions please feel free to contact me at (207} 287-5695.

Sincerely,

vironmental Specialist IV
bing Control Program
Engineering
obsen(@state.me us

/ James A. Jacobse
Wastewater and
Division of He
e-mail: james
/1aj

Enc.: Chapter 9, CMR 241

x¢: Product File

Our vision is Maine paopfe enjoying safe, heallhy and productive fives.

Phone: (207) 287-5695 Fax: (207) 287-3165 NexTalk (former TTY/TDD Line)
1-800-606-0215
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Russeli G, Martin, P.E.

. e . , B14 AIRWAY AVENUE
Maine Division of Environmental Health R EG E EV ED
SUTHERLIN, OREGON

Department of Health & Human Resources

Maine Center for Disease Confrol and Prevention 1l 03 2006 82479
Division of Environmental Health v e ’
11 State House Station WASTEWATER & TOLL FREE:
Augusta, ME 04333 PLUMBING PROGRAM (8OC) 3489843
RE: Orenco Systems, Inc. Products Approval Request TELEPHONE:
{591} 459-4449
Dear Mr. Martin: —
{541} 459-2884

Please accept this letter as a formal request to approve the following products as
manufactured by Orenco Systems, Inc. for General use in the State of Maine. Thave  ygene

enclosed. informatieneu_wuct line to support this request for approval. N

g_&_(_l____mlTex‘E Treatment System
Orenco Systeins fierhas-beenconducting research and development on packed bed
filters for over 25 years. Our efforts have produced the AdvanTex® Treatment
System. AdvanTex incorporates a non-woven textile as the substrate for an attached
growth (fixed film) treatment process, The textile media incorporates the best process
treatment features of the Intermittent and Recirculating Sand Filters into one compact
unit. The AdvanTex - AX filter system will significantly reduce BODs, TSS and
Total Nitrogen in residential strength wastewater to levels that meet advanced
wastewater treatment standards.

Enclosed you will find an Approvals Binder that includes an Approvals Summary,
Frequently Asked Questions, Treatment System Overviews, Drawings, Design
Criteria, AdvanTex Treatment System Performance Summary, Warranties,
Installation Instructions, and Operation and Maintenance Procedures. Included in the
appendix is information on the history of packed bed filters, as well as technical
papers on textile packed bed filters.

Fiberglass Tank

Orenco's injection-molded, watertight tanks have been optimized for use in onsite
wastewalter collection and treatment systems (residential and commercial) and in
communitywide effluent sewer systems. Tanks are made of fiberglass-reinforced
polyester for durability, and injection-molded for unmatched part quality and
consistency. Two sizes are available 1000-gallon and 1500-gallon.

Enclosed you will find an Orenco Fiberglass Tank Approvals Binder that includes
drawings and detail sheets, installation instructions, and structural analysis.




Biotube® Effluent Filters

Orenco's FT-Series Biotube effluent filters are used in new or existing tanks, for both
residential and commetrcial applications. Each filter comes with a Biotube filter
cartridge (in 4-, 8-, and 15-in. diameters), PVC housing, and extendible PVC handle.
A shortened version of our standard 8- and 12-in. diameter filters, called a "base inlet
filter", is available for low-profile tanks.

Enclosed you will find an Orenco Effluent Filter Folder that includes product sheets,
drawings, and sizing information.

| have also enclosed a general Product Catalog that covers all the products Orenco
Systems, Inc. manufactures which may require approval of some sort.
Understandably you may need additional or more specific information on any of these
products, that I would be happy to send you.

Please feel free to contact me to discuss what additional information you may need or
if you have any questions,

Best Regards,

Sam Carter

Government Relations Manager
Orenco Systems, Inc.
1-800-536-4192
scarter(@orenco.com
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“ Introduction to Orenco =

Fiberglass Tanks o
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After 2 decades of research, design, and lecture in regards to septic tanks, Orenco Systems, Inc. has

released the structurally sound Orenco Fiberglass Tank!

Our patented Orenco Fiberglass Tank is watertight, lightweight, durable and highly versatile. The tank

is injection molded, providing excellent consistency in quality.

The Orenco Fiberglass Tank can be used in a variety of applications, from the standard STEP system to

a packed bed filter system.

Hundreds of Orenco Fiberglass Tanks have been installed all over the U.S.

The enclosed binder includes numerous documents to support a request for regulatory approval in your
area. However, your jurisdiction may require additional information relevant to your regulations, and
we would be happy to supply whatever additional documentation you need. Please call Sam Carter,
Regulatory Relations Coordinator, 1-800-536-4192 or Angela Bounds, Business Development Assistant,
1-800-536-4197 with any additional questions.
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Orenco Fiberglass

Approvals Package

Tanks

VERSION 1.0

@ Technology Overview
. - Product Shest
i+ - Tark Production Process
@ - Tank Volume Chart
- Approvals Summary

Détgil Sheet

@
& " .
1000 Gallon Tank Drawings
@
1500 Gallon Tank Drawings
% :
&
Design Loading Conditions and Structural Analysis
-+~ Baffle Design Galculationg—— -
@ } Anti-Buoyancy
@ Installation
2 - Installation instructions
il - Assembly Instructions
S Tank Label

Accessory Product Information
£ - Submittat Data Sheels
£ -Riser, Lids, and Accessories
- Installation instructions
- Access Riser and Tank Adapters

Warranty

Th‘ls binder includes confidential
information that Is proprietary to
Crenco Systems, Do nof reproduce
or distribute without wiitten

autkorization.
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Orenco Fiberglass Tank

1000 gallon (3785 liter); 1500 gallon (5678 liter)
Applications

The watertight Qrenco injection-molded Fiberglass Tank* comes in two
sizes and has been optimized for use in onsite wastewater collection and
treatment systems {residential and commercial) and in community-wide
effluent sewer systems. As the tank collects and digests organic matter, it
provides primary wastewater treatment, reducing wastewater contaminants

by 65-70%,

Note: These tanks have not been tested for use with potable water.

The Orenco Fiberglass Tank is
watertight, lightweight, durable, and
highly versatile. The tank is injection-molded,
providing excellent part quality and consistency.
A baffle can be installed in any of the rib locations,
creating a hwo-compartment lank of various volumes,
depending on the application.

*Covered by U.5. Patents #D461,870 and #D445,476
Listed by IAPMO/UPC.

Placement in & traffic area requires an engine.ered
traffic-bearing pad. Contact Orenco for details.

Features & Benefits

» 100% watertight,
for optimal waste-
water treatment;
every tank is water

“tested before
shipping

+ Injection molded
for unmatched
part quality and
consistency;
eliminates eostly
call-backs for
repairs

¢ Made of long-
lasting, chemical-
resistant fiberglass
reinforced polyes-
ter (FRP)

Designed for
4-ft {1.2-m) burial,
empty

(Dimensions and
ordering information

on back.)

+ Light encugh to
transportin a
pickup or small
trailer and instail
with a backhoe
(lifting brackets
attached}; no wait-
ing for defivery
truck

+ No-hassle instal-
fation, even on the
stnallest lots

* Aceommodates a
bafile wall in any
of the rib loca-
tions, creating a
twe-compartment
tank of various
volumes

+ Directly accepts
standard Crenco
24-in. (600-mm)
diameter PVC
risers; adapter
available for 30-in.
{760-mm} diameter

Installation and
orientation of inlet
and outlet easily
accomplished with
watertight EPDM
grommets

Orenco Systems®
incorporated

Changing the Way the
World Does Wastewater®

www.orenco.com

APS-TNKA1
Rev. 2.2, © 5/05
Orenco Systems?, Inc.




Orenco Fiberglass Tank Nominél Dimensions*
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Balfle Side and Front View (If Applicabla)

i,

Top View

a 8 7 B8 &5 4 3 2

Side View End View

Specifications Model Gode

1000 gal. 1500 gal.

(3785L)  (56781) T -C - C-C -
Dimensions in inches {and millimeters) %ﬁf,ff":fféiﬁgsg ffi“j;’;;““c":
A Length 121.0 (3073} 168.0 (4270 "o eFdapteEngeded)
B_Width 72.0 (1830} 720 (1830) e Rinptr ecdec)
€ Height. 64.5 (1640}  64.5 (1640) 0 = ?rgtac};:gleter adapter
0 Flange width 5.5 “40, 5.5 “40’ Depth to inverts {inlet/outlet):
E End to center of tank access 21.5 (850} 215 (550} llillgnk = no openings
F  End to first rib 37.0 (340} 37.0 (340} K .
G Rib spacing 1.6 (205) 116 (295) € 7 cusomispesiy .
H Outside diameter of tank access 235 (600) 23,5 (600} Dimoter of g;ﬁ;;“‘ openings (inlet sidefoutlet side):
| Inletinvert (iypical) 11.0(280)  11.0(280) i
J  Qutlet invert {typical —if used) 13.0 (330} 13.0 {330} B o
K Height to pass-through holes {typ.}** 30.0 (760}  30.8 {760} C = custom; specily o
L Height to top of baffle 60.0 (1520} 60.0 {1520) g mber of compartments and baffl locatian (rbs 1 thraugh 2
M Pass-through hole diameter 3.0 (76) 3.0 (76) %%Z gg zgﬁpxﬂgﬁg glg §§ e
N Riser adapter depth 1.5 (38) 15 (38) ok s Gfony PR T 75 56
Weight in pounds {and kilograms) o
1-compartment {assembled} 320 {145) 470 {213} Tank
2-eompartment {assembled} 350 {159} 500 £227)
Volume in gallons (and liters)
Volume to typical invert of inlet 1086 {4111) 16151(6112) TO Order
Volume to typical invert of outlet 1050 {3974) 1561 {5908) Call Orenco Systems®, Inc., 800-348-9843, for your
Total tank volume (approximata) 1210 {4580) 1800 {6813) nearest Distributor.

* Detailed drawings and additional technical documentation are

available, including volume charts and installation instructions.
** Other baffle configurations are available. _ _ APS-TNK-1

Rev. 2.2, © 505
Orenco Systems®, Inc.
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Orenco’s Tank Production Process &...
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Resin Transfer Molding (RTM)
Orenco Systems, Inc. manufactures fiber-reinforced plastic (“fiberglass”) composite tanks using a closed-mold process
called resin transfer molding (RTM). The diagram below describes how the RTM process works.

Components built with the RTM process are typically superior to conventional spray-up in terms of structural properties,
watertightness, and aesthetics. Additionally, since parts are made within a closed mold, part consistency and quality are
also superior, Orenco injection-molded RTM tanks only vary in weight by a few pounds.

The closed-mold RTM process is very environment-friendly compared to the conventional spray-up fiberglass process.
In fact, RTM is considered by the EPA to be such an environmentally friendly process that its MACT (Maximum
Achievable Control Technology) standard for Reinforced Plastics Composite Production does not require additional
emissions controls or material limitations for RT'M, as it does for virtually every other composite process.

1

The RTM Process

Mixing head

Fiberglass — w,
mat K

Resin Catalyst Mold
{¢losed hefore injeetion)

RTM Process Description:

* Dry reinforcement (fiberglass mat) is laid into the mold.

+ The mold is closed and liquid polyester resin is injected into the mold.
* The part is cured in the mold,

+ The moid is opened and the part is removed.

Orenco’s Tank Production Process MHO-TNK-RTM-1
Rev. 1.0, ©® 803

Orenco Systems®, Ing,

Page10f1
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Baffle Placement Volume Chart

This document shows vatious volume measurements for 1000- and 1500- If you would prefer to calculate the
gallon Orenco injection-molded fiberglass septic tanks, volumes cumulatively, especially if you
intend to use multiple baffles, here are

The table below shows the volume split — in gallonage and percentage — | : i
some important sectional volumes:

between the two compartments of a tank, depending on which rib a baffle

is installed in. For example, if a baffle is inserted in Rib 3 in a 1500-gallon Tank end to rib: 282 gallons
tank (as shown in the diagram), the first compartment will have 1126-gal- Rib: 52 gallons
lons (63%) and the second compartment will have the remaining volume: Midsection (between ribs): 96 gallons
674 gallons (37%). Rib and midsection: 148 gallons
Rib and bafHle: 96 gallons

These volumes appear in gallons on the
upper right corner of the figure below.

. 1000-gallon tank

B '.__'.'1590-gallqn tank -
1st compart. - 2nd compart,

; _ Note: Because the gallonage numbers
st compart. . 2nd compart.

above are rounded figures, some of the

1 || 8%2gal | 6% [378gat| 31% |[14220al] 79% |378gal | 21% totals reached by adding them together
2 684 gal | 57% | 526gal | 43% 1274 gal| 1% | 526¢al | 29% may not match the total volume of the
3 536 gal | 44% | 674gal | 56% 11269al| 63% | 674gal| 37% tank.
4 38Bgal | 32% | 822gal | 68% 978gal | 54% | 822gal | 46%
5| 240gal | 20% | 970gal | 80% 830gal | 48% | 970gal | 54%
6 682gal | 38% |1118gal| 62%
7 534 gal | 30% |1266gal| 70%
L] 386gaf | 21% 1414 gal| 79%
9 238gal | 13% |1562¢al] 87%
1500-galion tank 1000-gallon tank Section volumes (in gallons}):
(1500-galion tanks have 9 ribs, (1000-gailon tanks have 5§ rlbs) | 96 ; 148 | 96 f52| 282

as shown below)

V0 Y o NN 2 WY 0.\

Rib and baffle

B o s ks okt Bt WA b i e e e e e e ey

1st compartment

© 2004 Orenco Systems® Ing, NCH-TNK-1
Rev. 3.0, © 6/04
Page 1 0f4
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* The invert of inlet is typically set 11 inches down from the top =t

prevailing state or local regulations,

** For gravity discharge applications, the invert of outles is

of the tank (see Float Setting columns), or in accordance with
typically located 13 inches from the top. g
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Basis for Approvals

Orenco Fiberglass Tank.

Orenco Systems has been researching septic tanks for over 20 years. This research has afforded us the
knowledge to design a consistent, watertight, and structurally sound septic tank. The importance of a
watertight and structurally sound tank is critical to the success and long-term operation of any onsite
treatment system.

Following is a summary of Orenco Fiberglass Tank approvals. Additional supporting information is
available. If you have any questions, please call Sam Carter, 1-800-536-4192 or Angela Bounds, 1-800-
536-4197.

Documented Approvals and Installations

Orenco Fiberglass tanks have undergone rigorous testing by not only Orenco Systems, Inc, but also by a
third-party engineering firm.

Following is a summary of approvals, arranged alphabetically by state, with contact names and phone
numbers.

Avizona: Orenco Fiberglass Tanks meet all tank requirements in Arizona, and can installed, Contact:
Ed Swanson, Arizona DEQ, (602) 771-4440.

Arkansas: Orenco Fiberglass Tanks were granted approval February 26, 2004. Contact: Fay
Boozman, Arkansas DEQ, (501) 661-2000.

Hawaii: Orenco’s Fiberglass Tank was granted approval September 4,2003. Contact: Harold Yee,
Hawaii Department of Health, (800) 274-3141.

El Dorado County, CA: Orenco Fiberglass Tanks meet all tank requirements in El Dorado County, and
can be installed. Contact: Fred Sanford, (530) 621-7614.

Humboldt County, CA: Orenco Fiberglass Tanks meet all tank requirements in Humboldt County, and
can be installed. Contact: David Spinosa, (707) 268-2209.

Marin County, CA: Orenco Fiberglass Tanks meet all tank requirements in Marin County, and can be
installed. Contact; Armando Alegria, (415) 499-6907.

Nevada County, CA: Orenco Fiberglass Tanks meet all tank requirements in Nevada County, and can
be installed. Contact: Kurtis Zumwalt, (530) 265-1467.

TRE-FAP-1
Rev. 2 8105
Page 1




Plumus County, CA: Orenco Fiberglass Tanks were granted approval June 25, 2004, Contact: Gerald
Sipe, (530) 283-6355.

Santa Cruz, CA: Orenco Fiberglass Tanks meet all tank requirements in Santa Cruz County, and can be
installed. Contact: Richard Wilson, (831) 454-2761.

Port Charles, FL: Orenco Fiberglass Tanks were granted approval for use with the Port Charles STEP
System,

Georgia: Orenco Fiberglass Tanks were granted approval January 8, 2004. Contact: Greg Harless,
(404) 657-6534. ‘

Idahe: Orenco Fiberglass Tanks were granted approval June 25, 2004. Contact: Barry Burnell, (208)
373-0502.

Massachusetts: Orenco Fiberglass Tanks meet all requirements in Massachusetts and can be installed.
Contact: Steve Corr, (617) 292-5920.

Ohio: Orenco’s Fiberglass Tank design was granted approval July 2, 2002. Contact: Tom Grigsby,
Ohio Department of Health, (614) 644-8663.

Oregon: Orenco’s Fiberglass Tank was granted approval December 9, 2002. Contact: Uri Papish,
Oregon DEQ, (503) 229-5858.

Rhode Island: Orenco Fiberglass Tanks meet all tank requirements in Texas, and can be installed.
Contact: Peter O’Rourke, Rhode Island Department of Environmental Health, (401) 222-4700.

Texas: Orenco Fiberglass Tanks meet all tank requirements in Texas, and can be installed. Contact:
Ken Graber, TNRCC, (512) 239-4775.

Vermont: Orenco Fiberglass Tanks were granted approval May 27, 2004. Contact: Frank O’Brien,
(802) 241-3822,

Virginia: Orenco’s Fiberglass Tank design was granted approval June 17, 2003. Contact: Don
Alexander, Virginia Department of Health, (804) 864-7452.

Washington: The Orenco Fiberglass Tank was granted approval on February 13, 2002. Contact:
Virginia Darrell, P.E., (509) 456-2754.

TRE-FRP-1
Rev. 20 8/05
Page 2
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General Notes:
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with stainless atacl boles lidclinos, whichewer I8 roneo restriott
Slape to dein awsy from Ud Tund bt i the upper kot over the oxtlet.
F rl=ilzazm Liquld capacity: 1000 gal, &
E e Max trarlal depie__3ft,
i Max wafic (whel): ZS00 T8
L 3 oo Dute mamafhctuored:
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ORENCO SYSTEMS, INC.

21-1,
Ul vl at syl operiing e : 18 el 814 AIRWAY AVENUE
Loudss  Top 3K pal minitur SUTHERLIN, OR 97479

Coocantratod Wheel Load = 2300 T, o PHONE: 5L1-L59-5448

Pibergiam:  Mothod of calnationst
rgginwu:g%&wn&sgénﬂw&%
2 oy shall addrom the Tollowh

» ptreogth,
« brackling
. E&Honu*REEgEQ%EEEhEEE%E

‘Reuin: palyestor {oetho, lso, dopd)
. %ggu.gﬁgggiinnfngga
ahown in Jrawings for sach individus] tankc.

?%E&R?EE&&E@E%IEFEEEE
i e s brtadoed during th g of the tanks, The primuy sireayth propertics

ara listed balow:

The tazk shall b ith a glass Sber and

I i L writh oo
Lt g&%?nr»&EEﬁE!aEESoie%yﬁ
24" Din. ribbod PVC riser wiisiching [l and Tastallation: Instalietion, bedding, opeipection, otc, ahall bs n atrict ommliance with tho suan.factucars siatdands gnd sats ¢
polyurethsy gasket ar ipproved Socal rulss aud ot goidiined, EEEEEE&E-%.E&%%ER%&
All rivers shall ber otinchad ix a permamnant and graralar bedding overtying s firm wiform base. e baso atisll ts siablo and urifocm i ard=r 16 ansrm oqual
walertight munber ‘Teering acroes the tank bottod. Installations with 8 inchios 0 Jeas af prond eover ey roquitn additional
30" i, requived per 340-71-200 when vu&ﬂﬂ%l%&?%?—% A mainimin cover of 12 leches I
depth of bury gremtar than 36 poelrad over e tank i areas subject to ocsaslonal light whee! loada.
Fids shall be kept yecurely fustemed at oll time Tort:  Tonkn ahall b testod end certified pe dutions mrud o sery peovaillisg rulea o

itk stalaless ise] bolts guldelines, whichever is more restdotive.

‘Max brln] Sopth:_40t__
M. traffio (wheol): 2300 Tha,

s

itz e
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T Tl : ekl
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Side View 1000 Gallon Tank End View e




General Notes:

Tank Volumnes:  Total Volume; (192 gl
Opevatiog Voiome: 1434 ga: @ 300

ORENCO SYSTEMS, INC.

Dnit volume st typical operaing depth : 19 galfin: 81l AIRWAY AVENUE
* SuTHERLIN, OR 97479
el
Cocoomtraed Wheat Load = 2300 Tb, PHONE: 541-459-4449
Tho soptis tacik shall s bile of Long:isrm hydmetatio loading, in

Eglmgan%sagﬁggkigi

= buckling
.Eo&gonuﬁﬂnggwg{sg&nigggg
« buoysncy
3. Parfonmncs toeting
‘Reah: polyeater {cctho, s, dopd)

Filserglass (25:35%). The thi gicns of the tanks akall bo Seacribod and
ahawn in grwwings for cach individua) tmik,

EE%EEE%EE&EEEEEE&%
dexlgn roinirtunns that mmat bo rabntdned ing of the tmnke. The pei gih Tt

Top View
v
Tho tank shall bo constructod with a glacs Sbar and resh citiod by th and witk oo
i%EEEEEEKug-ﬂ_I%g
Ripar and Lid: Tnstallations Tastallntion, badding, compaction, otc., shall b in H ith ansdarcls and stuts o
24% la, rivbod PVC riser wlatching lid and ewail rules and ot guldolines, Al tmks shall bo st level coa infirura 4 fnch thrick i sl or appoovod
%E“ERQEE %%%nuﬁ%rﬂfggjf%i%Fésgﬁ
boxzing neross the: ‘bottol, Inswilations 18 inchea oc iamﬂéﬁngg%%
Al rixars sholl i attached in 8 permamdnt and buoyancy i encithad in £ f o A it of 12 lnches x
.w_.ib.n.ﬁ por. 11200 whor %%EEEE%BEE:&:&.EdE
depth of bury grodler than 36 Ttz Tarks shall bo tortod and cersifiod watertight dosicms o umy
Lidts ahail be kept ascuraly fartaned of off timar m&gﬂ.ﬁz&arg%
wigh grainbsxs sicel bolts oy
@-.H- Tuik Murkings: urﬂaa&ngéuiﬂnl%ncﬂ?aﬁf.

: Liquid cepaciry: _ 1000 gal,
Siope to doa sy from lid Eggll_rmi

—— Max traic (et S50 Ibs,
= Dato macufactored:
; ‘ Pomitnes
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,...,r i 3 n—m
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Wiser' wrd Tid:

Gencral Notes:

Song-erm
%%REE&

Toading, in addition to the 50l eding, doe 1o s watsr

Solt Bearing = 1000 gt (re-avaluaie support basa {f s0if bearing i Laes or unequal)

Mathod of caliplations;

u.ggigﬂﬁigggg&w&nﬂgg

2.0 sball nddrom th
..n_aa.w

”Eunnun.nmuwvohﬂn tank dismotor, bascd aa service Joed (including long-tew deflection 1ag)

- buoyancy
3, Parfbemance tovting

Rasin: polyester {octho, 180, dopd)

Roinforcoment; Fiberglass (£5-355). Tho thicknims for diffoeens rogions. of the tanke statl bo doscribed ond shawa ta drawings

fie each tadividual wak,

with the minirut thiskness s shown in the dotalls ere coasdered doxign minitmumns

suaiia&nw&gﬁa!g%?g?&g&}!us%ﬁma&%

The tamic sl b

24" Doin. hibod PVC tiace wilatching tid snd
EEHEEQ&E

Al risars shall be attacksd in g permansnt and Teats

widartight manmer

30" Dig. required per 340:71-200 wheri
depth of Sury greater than 36™ Doaing:

Lia ahall bt Rept asirely fustanad ot ol timas
with stainlens stoel balts

Tk Maridugs:

" dose in J000 palion tank
approcimatiey 63 gallons £}

Any permenent motal pert sball bo 500 acriod stailess steol.

tontallaticn, bedding, Hioq, oix., shall be ji atriet L

o0
with a gluas {ber o resin content specifiod by tho mamdbcturer and with no exposed glaus fThem.

temdards aod state o boal yulds and

ot guidelines, All trnks shall ba xot lovel on & mirbeogm 4 EEE‘S&%R%&EE@%
Boen miiform bans. The bass shell be stable E%F&ngggs Egﬂsﬂ Intadlstions

with 18 inehed of less of grosmed cover may requirs additionnl buoymsy

cribed il

ORENCO SYSTEHS, INC.

81 AIRWAY AVENUE
SUTHERLIN, OR 97473

PHONE: 541-455-6449

instroctions, A tHiniowm coverof I u?ﬂ.ﬂraﬁwﬁﬁﬂ&ugii!xunsgw_izwﬁig

"Tenks shall be temted and certied g per dl

whichever ia mors vestrictive.

dl o mity gr

E%uﬁﬁﬂﬁ&gg-aqg;%;uvgﬁ M peroont of projocted duily

flow; 10% to sandfliters or 20% i oth

dosing septic taak 3¢

Fpm, (Daosing sphons may be wad on sysiams where 10% dose i Egagg 35{555\?1&

of the ansits rules.

EEBE«%?%:«HB!&F
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Tota! Valume: 1745 gabts
ogﬂ_ds&.sa 1570 gals @ 51172+
Unit volume as typlcal opdtating dopth : _27.5 gal/in.t

ORENCD SYSTEMS, INC.

814 ARwAY AVENUE
SUTHERLIY, OR 97479

PHONE: S4/-459-6449

Loads:  Top = 500 pat' minimwm
DEHH”“HI&P&_%EQF.
Whae -
/S utde perinser o walk “The gk ol b et of el loag e Tooting, in addiion 1ot ol adig,
d e to a water tablo malpmined bt ground saciace.
]\z/ﬁll [:_.7||.:._d.ll\ﬁ1 Sofl Bearkng = 1000 paf (ns-smducte support basa f soll bearing i laxs or unequal)
Fiberglam:  Mothod of calowstiona:
Ancens 1y o sl B vaing finity bysis G brried stroctares,
407 Diwma 2 Cabot e o
i
Biinks avefihy * buckling
e a riaer + datiogrion of 5% of the tank dimmeter, based Toad (b ing dflection Leg)
~ booyancy
Outial 3. Perfpomance tating
" Top Rosin: polyester (0100, so, depd)
Relnforcement: Fiberglazs (25-35%), The thickneas for 4 jons of tha tarios shall be dascried end
dhows Jis drewings fior cach individual ok,
Eggiggﬂniﬁggﬂsﬂglg??gsg
dexlt mind s bo daring i1 of the taska, The prinury sireagth propactles
are lirded below;
.‘El.tL._L.; e I/ mauaVF T o
I conty
(4 Jit, Shi
Top View
“The tank shall he with & glass fiher s iflod by th and with no
e L %Eggggngwsggg
24" Dia, ribbed PVC sisor wiaiching Lld aad Tantaliations  Inataltation, beding. Gortymetion, otc., alull be 40 Atriet eompliance with #he nuifheuror stendards and s o
polyurrihans grakt o pproved EEEQEEEES!EE-E&HE;E&E&N.EEﬂ%
All risers shall be attiehed in o permanm and| graular beddiag overtylig o fiom unifivom base, The Base ahall be stble and wistforn, order to e equal
Walertight magnar - ‘boaring acrogs the tank bottom. Inetallatiors with 12 inshes or Joas of ground otra way roquics addizonsl
30 Dia, required per 340-71-200 when buaymcy i doscribed n the b bans, A pdndimen cover of 12 {nches 1
dapth of bury groclor tha 36* ﬂn.&&g?;?ﬁ&oﬂsgm&ég
Lidy skall be ket securely fasionad ot all timer Tt “Tomln ahell bo tested and certiticd w i d or am it
with Malnlass sisal boltr idelines, whichever x. e ¥ =
Touk Mackings:  Pinco murng an the upper mont murfios aver the auttet,
Tlqoid cupacity: 1500 pal, &
Winat bulal dopthe_ 41t
Ilux tenfTl (wheel): 2300 e,
Dute roarmiotured:
BN Pemkaod
ey [—
7
P (] AN Pasiion aseees potso
] ; . santiary tes flsings ave fully
h axpaned,
! 3 .25
* drreal] samisarry twefs) srugly
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General Notes:

e ; GRENES S INC.
%" 1 Top Tank Volomes; ...ﬂ..:.n__d.shhmﬁ.m.,. e YSTEMS,
omal dotadt aboet Linit vobume at typised opermting depth ;22,3 gal/inot 8l AIRWAY AVENUE
Loadu  ‘Top= 300 paf minimym SUTHERLIN, OR 97479
Lateral Load = 62,4 pof, EFP
Concontritod Wheai Load = 2500 Th, PHONE: S41=459-4449
The sepic tank shall bo rapablo of withetunding loog-term hydattc loading, in sdiition t tha sail Loading.
duoto & watee tehle maiotained ut ground sucfacs.

ggﬂlngiggiﬁign&&&u\i

i Method of calguntions:
1, Fibexgans tanks uinl] bo avalyzed tstng finits ok tysin fox buriod strucsres,
2.C shell th following:
- srength
+ buckling
.E&Buwﬁ&gggiﬂ-ﬂiﬂ_ﬁngggg
«» buoyancy
3. Performancs testing
Reda: paiyestar (oetho, 1o, depd)
Rainforgement: fibargless (25-33%). The thickness for 4iTessut regions of the tanks shall be described and
shown in draovings for cach individual tantc,

‘The leminain propertics sred ot along with the rinimum talcknes o shown in the details s considarsd
dosign mi i intuinod during the ing of tho tanks, The primary sirecgth svopertics

The tank, shall be ith & g i with 20

with & glass: 1 Ty th
<xposed gluss fHhern, Axy povmanent motal pars shall be 300 earica statnlos xtwol,

24" Dia, ribbed PVC risor w/intahing id and fon, bedding. a, call b ot fates with the mamadh ) S atoor
polyuretiane gaslet ar apprvod Joond rules md oz guldlines, ;gggﬁgﬂngaggggié
All rizers shall ba atiachad in o parmanent aed’ gralet bodding overlying a flem wnifoon base, ‘Thao basc shalf by stablo and wnifoss in ordor to eosure cqua)
watartight mansr estinng ncroen the tank bottam, Incallstions with 18 inches o leas of ground  rocudro additionat
30" Dia, required per 346-7 1-200 whan Suoymicy dracribed; In the t d A mizinnin covee af 12 inches Is
dapth of bury grexter thon 36* sequircd over the tenk in aress sibjact to eocealonal Light whict londs,

Lidy shall b ket securalyfistaned ot oif timer Tost:  Tankes shall b tosted and csriified watcrtight p f los aad oc ary provalling rules or
L s i o
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ORENCO SYSTEMS, INC.

166.8° Tep Tk Volwmen:  Totul Volusne: 1783 gals

Deivolizs ...,Nun_ E&gug" ZSplint 814 AIRWAY AVENUE
Top—500ga SUTHERLIN, OR 97479
\l.ku,oievaiaaa:} (mid:lange) nﬁﬂi&gﬁﬁau 2500, PHONE: 5L1-L59-44649
The septic tmak shall be cagah %E—JWEEE&.E
1

A NS, 5 U N
Fiberplare:  Meshod of calcnlations:
L Fibergleal tankta stal be anatyzed uatng fhritn oloment soalysis for buted stroctires,
z e shull addroan the following:
+ sirongth

= buckbing
+ deflection of 3% oft diametsr, based vioe 1oad (& long-toron dedlention Lag)
- buoyanay
3. Pexformance teting
" T
i Rogie: palyoste arth, o, dopel)
bergclaes (23-35%). The thick for A e ihall be dimcaled and
shown in dreevings for cach individut tank,
‘The Lutvinate propertios Listed haro along with the minimum thickness s alowa in tho dotxils are conaidered
Jrciwnn that ot bo bt : £t ks, Tho geimary sivongth propertips

froexlaminer Sheat Flg
"The tatk shall bo d with & glans fiber: i and with 20
exposod glons flbors. Any permenont. part Shall ba 300 sarics stnl;
Riser and Lids Tmstablation: Installation, bedding, aompaction, ete,, xhall bo in mriss oomiptictss with the mmulicturars standards and siste or
24° Dia, tlbbod PVC slact w/iaiching Bd and Iocal rules and or guodelines, AN tasks sball bo set Jove! on & mintmum 4 tnch thick compactsd eand or spproved
potytretsan grsket or sppraved grazlar bedding overtving » flom unifonm base, The husc shall bo steble and wniform in ordar 10 eomre equud
‘bearing acrom tho tank botiom, Irotallations with 18 inchos or lces of promid cover may require additional
Al risors shail be aitachad in a permanent and, ‘buoyancy aonsidmatins an deseribed In the mmnfuturezs Instrugtions. A, minbomm over of 12 inches b
‘walartipht manner roquired over the tank in areas subjoct % oceaxions] lght wheel foads,
307 Do, required per 340-71-200 when .
dapth of bury preater cthan 36 Tests .._.-.a_ﬂicm_s..sawmn% » and or mry provalling roles er
Lidy shall be kept securely fastenad of all times e
with stzinlezs sisal boizs @ Tank Place macking 00 the ugpee ot surfcs ovar tha oule,
Liguid capecisy: 1500 gal, %
Slape 1o drain away from lid Max burlal deptie _4it,
firrres rem 1= )t ﬁga?ggt
Pemitno.;
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General Notes:

Mﬂaﬁﬁig.ﬁa 16687 Top Tank Volumes:  ‘Total Volume: 1785 gl ORENCD SYSTEMS, INC.
We-?ﬂa_ﬂ. L s c&éwawenﬂuﬁ_aaﬁég.. T 273 galfings Bl ARWAY AvENUE
e Otttk i Loada: HH.-H un.wlﬁ;uﬂ mgm..atk OR 97479
pa AT 2z, PHONE: 541-455-4449
Tho scptio tank sbafl be capsble of withstending long-term hydrostatic Souting, in additine to the sell loading, & to.a

A T Fibergias: gcueuﬂ_hagear
* D 7 minimam, { I:KB.&&&E..E i il for Buriod tructura,
k 20 dhett gutlst ».... ot aluall
g e fullp aepotud = strasgth
o inlet whan o riser It ieed « backling
= daflontion of $% of the bk diamecter, bascd oa servico load {inciuding loopg-term deflection lag)
« bugyancy
Ouilet 3. Perlommanoe testing
Reetn: polyestar {ortho, iso, dopd)
* Reinforcement; Fiborglus (25-35%), The thicknrm fie i fent rogions of the tanls sball be described an shown in
drawingp for cach individual tank,

?EE&BE&E i ok JrN — design

o T T T AT AT ‘water tablo maintained at ground surfuce,
Sall Beacng = 1000 paf'(revevaLita ngppart base [ solf bearing ix lasx or unagual)
A Comes
20" Dinmete;
rition

ing of the tanke. The pri: mrength proporties are Hsted
U L AV
Top View
“The tank shal] b with & glass fber and reain coment specified by the munuienwar o with 1o exposed
gluss o, Any permanent roetal ezt shall be 300 seres siainiess stesl
Installation, bedding, compaction, €15, shxll be in szl i it EREQE
Wiser and Lid: rolea and or gidslines. Al maks shall be scs lovel on & mi Srumule:
24" Diia, ribbed PV riper wilatching lid and beddieg overlying a. E%ggggg;ggfﬂmﬂﬁgﬂigas
palyuratinns grakat o approved o oo, sl with 14 nches ot Lo of ground cover mey requle udaioca inuoyncy conldorsticen as
of 12 inches 1y orver the tanle in mreas subject o
A risars shall ba anached i perwiannt and| E«E e required. d
30" Dia. roipiived par 340-71-200 when Yest: .n.ﬂw-nw-uva:nnn & certid]; dernm g e
depik of bury greater thar 367 whichever is detive, i
Lids shalf be kept xecuroly fuxtaned ai ail dmes
Dosizg:  Dosing d muodemms Limdts st by Qrogon en-site rules 340-71 and 73, Maxd

projeicted daily Sows 10% to or 20% In ather i dixchy Fe
doaing sepils ek 30 gpm, (Daring siphons may b wded on dysiemty whore 209 dase i1 iﬁﬁi&lﬂ
Trvels pray vazy within the Hmits of the onxite rules.
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107 Tap

”r-..i.r_&
ﬁ:givc&g:-ﬂigﬁg
polyurehane gaskes of npproved

ped |

Cpemting Volume: 1370 gals @ 311727
Unit volumo ut typical opernting deptl: 275 gal fin-n

Top = 500 paf maininm
Lateaxl Lood = 2.4 pof, EFP
QEEEE 2500 I,
! 1l be capabls of leog-temm hydodtatic Joading, in additin t the 201 loading,
953 a watey mble malntaioed st ground muthea.
Sofl Bearing = 1000 paf (ro-eviluate sipport dase [fzoll bearing ir logs of unequaly .

Methed of calountions:
1. Fb Sl b
2, Caloulati stll

« streagth
» busiding

hynis for bulod stroctures.

» deflection of 5% of the tunlk dinmeter, bazod on, pervicn Inad (inshuding loog-term defeation lag)
u..gnnss&uw

lo of the tanks shall be dimeriined and

Yank Markings:

Pisers shall b g
WRIEPTIERT manRer
30" Dia. required par 340-71-200 whon
dapth of bury greater then J6°
Lidr shall ba kepi sceuraly faxianed at ail times|
wiih staialess stoel bolts
o o E 3 = =
I b L o
0 1
Goy/ aL 3
e o r— g 4 =
? 3 AN
v ) i
H H N
] H H N

b Fﬁngﬂau&
ing of o Goka. Th oy stroagth proporti
B
The tank shull b 2 glnzs Tl d and with iy
gggsgﬂiagfu@-&ﬂ%g
bedding, oic., shall be in kil L i Endards snd mme or
Toon] rules and of guldlines. Al tanks shall be a0t Level on s minkmzn 4 inch a ved

sranulac bedding overlying a flem unifors base, gggi%ﬁ%Fo&ﬂSE%
‘bearing across tho tank botiom. Instaltatcos witk: 18 !&iﬂi&.ﬂqﬁagiﬂs&c&g&
buayoacy an deaseibed In the A mink of 12 inches iy
Tequired over the tank in arces srbjoct by oconsianal light wheel loads,

“Taios uhall b tortedd ancl. ocrtifiod. duticras acd. oc iy provnl
puldrlings, whichover i mom restricive,

Egsgﬁuﬂgﬁ%g?uﬁﬂ

I

8l4 AlRWAY AVENUE
SUTHERLIN, OR 97479

PHONE: S4I-459-46448

ORENCO SYSTEMS, INC.
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General Notes:

Slape to domin swey from lid

166.8" Top- Tank Volumes:
a

16"
Loadst
e 345 Cutalids porimctar of ik

30" Dxa. required per 340-Y1-200 whan
depth of bury greecter than 358*

Lids shall be kept securely faxtaned a1 ol tenex Tat
With zicdnlexs mieel bole

L

Side View 1500 Gallon Tank

Total Vohusa 1785 galt_

Opetating Voo _LYT0 grls ) 51:12°
Uit voluwene wt typiss] opeving dopth s 275 mulfn:t (v} formocond chamber &3 for priowcy)

Top = 300 paf mindmum
T.aizral Load = 624 pef, EFP

Concentruiad Wheel Lead = 2300 Th.

“The soptln tenk shal) be capable of withatexding long-teom Sydmetatio loading, In addltion b the sl Joading,
4rs to 8 wiler tabla mainmined 52 gronnd s,

Solt Boaring = 1000 paf (pwnwuluate Spport base f soil Bearing it less ar iovogiael)

Mathod of caloustiona;
LG

rgﬂgﬁ“g:gnﬁigwgog%?cﬁ_&g
Y e :

» siromgth
- Buckling
= daflogtion of 5% of thy

= booyzicy
3, Parfoettimmac tisting

Resin palycatos focts o, dopd)

ke diamotr, based on servis Joad dellection Ing}

- Reinforcoment: Fiberglats (29-35%), “The thickneas for difforet ralons of the tanis shatl bo described ad

ahown In drawings for each bividoat tok
Thg by propxtion Lt by alomg with the mlndmezn i aborwn i hs dotalls
chomlgn oo Intained duxing th

ing of the tpks, The primary rrength propertics

‘Tho tank shall be coostracted with &

glans fiber and sesin content speciflod by the mmufactirer ond with 1o
enposed glany fibesk, Auy ponmuens mctal pert shall be 300 sotits staknicas stoal,
Tritaltintion, hedding, compuction, eio., shall be i st I ith and, minte o
Jocad tules aced e guidliont. All tmika sbull bo kot kvl ‘ 4 foch thick axxad or approved.
srannle bedding overtylng a flem undfoem basa, ‘The baso aball bo stablo and untfors in arder to cosure cqual
‘beacing across tho tank botom. Installations with EEBH.FRESE%%
‘ruoyancy considerations as doscribed i s of 12 Inches

Tequired over the tank in area
RBIEEBB&!&%

Inads,

tight per i d provailing rales or

H EEBE%E%E?EF
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watqr table maletained at ground sufaoe,

¢ Method of calotutleor:

thell ndekess the
.53.59
= buckling

buayancy
3. Perormanca tating

Renin: polynater (artho, iao, dopd)
gmwings for each individual ek,

Relnforoement: Fborgla (25-35%), The thlcknoss for difforont ragions.of

?Eiﬂg-ﬁa-_ﬁni&rg ink

Sal! Bearing ~ 1000 pul {rewrvaluats suppor: base |f soti bearixg s fexs or unaqual)

?%EEY%EEE%EER?

dafloction of 5% of the tenk diemuter, bescd on servies lond {incliding lng-tren defloction Lag)

?E}Eigg of withatareling loag-arm hydrostatic loading, in addition to the solt Loading. due o

‘the tankn shall be described and shawa in
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Fiberglass Tank Details, Loading Conditions, & Evaluation 72, _»:

TS 1500 & TS 1000

Loading Conditions:

By = Bury Depth
64-1/20
166.8"
Side View
Mt By=4-0'
\\ ( EFP or Y = 62.4 pct.
g N\
545" ——\
32.25" — \
— 3.4 t=—
70
End View
Wheel Load "F*

mean radius
R=2.69

i

Bottom 4.04 psi

Typical Loads

Case |: 4 Bury .
Yo = 62.4 pcf Hydrostatic to grade {
Df =09 :

Case 2: 4' Bury
Yy = 62.4 pcf Hydrostatic to grade
F = 2,500 pound wheel load
Wheel load impact factor, IF = O
De= 1.33

Case 3: ' Bury
EFP = 30 pcf
P = 2,500 wheel load
Wheel load Impact Factor IF = 0.3
D= 1.33

Case 4: Free standing : Internal Hydrostatic Test:

Snow Load = 25 psf (Not simultaneous wiwheel load}

Sol Density Dry, Ya = |27 pct dr;—}
=- For load
Soil Density Saturated, Y. = 140 pﬂ bearing analysis.

. Soll Bearing, q, = 1,000 psf (mmmum required)

Mimmum Combined Vertical Load = 500 pst
E - Type fiberglass
Fiberglass: (25% minimum glass fiber)

Typical Propertics:

£ = 11,000 ps: {ultimate tensile strength)

G = 18,000 pss {(Ultimate flexural strength)

F = 21,000 ps (ultimate compression strength)
E, = |.000,000 pal (tensite modulous)

E e = 800,000 psi (flexural modulous)

G = 400,000 psi {shear modvlous)

F, = 7,800 pa: (Uimate shear strength)

Fram sheer = | ,5C0 psit (Interfaminar shear)
€ axal

Poisson's ratic (p = mb: 0.3

& = ¢l (chmenstonal change)

_ UIt Strength
FS (factory of safety) Allowable Strength

Flextural Stress:

S = ’h#

S = eE




Loading Conditions:

To- r2
Case 1;
Ground Surface Y Water Level B, =4
' l ) Y= 140pct
250 pst Vertical Load Pressure (L)
Vip= WY+ b (Vg -7, )= By
V'-p ‘
7ed Vipie= 560 pst > 500 psf min.
417 psf., Vipma= 936.6 paf.
Horizontal Load Pressure
EFP = 62.4 pct.
Case 1 585 psf.
HL,, = 250 psf.

HLp = 585 psf.

F
Wheel Bearmg
Area 9" x 9°
o (0.75' x 0.75 Case 2:
er Level By = 4

P. = 2500# (IF = O)

250 psf. Vertical Load Pressure

Vig, = B A0.75" + h)® + b,

Vip, = 67 | pst

417 pof. \ Vip,,, = 982pst

Horzontal Ltoad Pressure

585 psf. EFP = 62.4 pcf.
HL, =7, {h)
HLp,= 250pst
ALy, = 585pst
Case J:
By= 1"

P. = 2500# (IF = 0.30)

Yoy = 1 27pck

Vertical Load Pressure

Vig = (1.3) RAO.75' + h)? + hiv,,)

11 pst. Vi = | 1 88psf
Vig, = 707psf
191 pef, Heorzontal Load Pressure
v Water Level EFP = 30 pef
c = Below
Lea Tank Bottom Htptﬂ 30pst

Hip = 191 .4psf




FRP Tank Rib Section: TS 1500 & TS 1000 T r3

Rib Section:

A = 2.25°(0.188% = 0.423 1?

A= 2" (0.188% = 0.434 wm?
Sin 60"

ban &
2

, 11.55" |

Ag= { 1,550 - 2( 2r ) 2.25'}(0. 188" = 0.657 1n?
o

Apa = A + 2A,+ 2A, = 2.605 n?

Sechion Nevbral Axis (NA):
Center of Mass EM_,, =0

AY = AY + AN+ 2A,Y,

AY = 0.423%2.024" + 2(0.434")(]. 188"

+ 2(0.6570. 188" = 2.04
2

vy = 20410

5.605 2~ 0703

Section Moment of Inertia {|,,):

m 3 i nd

(0. 18872y
+ 2=t

o \2
+2 (0.657")(0.7&3" ; 9"2&)

+ 2 (0.434Y(1. 188" - 0,783
+ (0.423%(2.094" - 0.763F




Arch Section Analysis

V8L wheel

VLS top

Arch Reactions ’7%)— p4

Horizontal loads left and nght side are equal, M~ O 4 pinned
both ends, Ag=0

q

H_ = % (Roark # Young hith edibion p.g. 240)
HH

Vy = —éVL Total
A= @ + 207 - 3sc +a (@ + sc) +B (@ - Sc)
VLS md
Where:
=90 =1
@ = 30 5
c=cos@=0
s=sn@ =1
Axial stress deformation factor: o = 'ALRZ
_ t.75 _
= zEosysaasy - 00007
Transverse shear deformation factor: fi = FEx
GAR?
_ 1L 1(800,000):.75) -
B = 466.000(2.605)(32.25)° 0.0015

Note: small values of a & B mdicate that bending
governs deformation.

E = 800,000 ps

G = 400,000 psi

I=1.75m*

A= 2.605 m?

D; £ D, = Y distance from N.A. of wall nb section
R = Arch radius = 32.25°

F = Shape factor...(I- beam or box section with

consistent web & flange thickness D, 4 D, o, %z = 1)
2

- 3 (D-DADE, 4D?
ro[+ g OG- )] (15

= = ‘E e JL75 "
r = radws of gyratton = A 5.605 0.52

_ 4(1.405¢ _
F-—J—I,—EO(o‘&z) 117

A= B + 20 358 L a(@ + s + B -5
A= %u +a+p)

i
2

1)

LIy o 574

I
U+ 557+ an

AHH

A

2 3 3
LPy = wR %-%?4.%_@34.(“,{3}2?5]

2
Py = wR [oﬁ%(—”{ko_ 0 + (0.0007 - 0_00,5)%&1

iPy = - 0.6672 wR

Horizontal reaction

H, = L - DL6ZWR_—0.42 wr
i .




Arch Section Analysis T8, v

Vertical Loads.

Vipa=—E——
(B,,, + 0.75')

VLSI =‘de
V}-S] =‘Yy

Where:
y = depth from top tank to midsean, ft

Y =Y, or Y, depending on grosndwater condition.

ASSHO Two-hinged full span uniform vertical loed:

Ly
H 8h
|+ﬁ I, l+'—§ .75 m*
& AnR? & 2.605 m(32.25 m)’
v = 0,999 ~|
_w?
" =5
=W
V=173
th
Hm = V&_

Mg, = 1 Wi 4]

= s
M, = 55 wi(l-)
=——I——— =
v ;+i5 I, 0.992
4 AR?

.. Moments at crown ¢ midseam negligible




APCh sec.hon AnﬂlYSIS Equivalent Uniform Load Projections {W.) 'T:%_ P

| | J W, Case 1
= 560 +[(93e 6 - 560X5.36) - [15°) (I )}

We
W, = 560 + 81 = 640 psf

= Ib.
= 640(2.69) = | 722 oo

640(2.62
Case 2
o))
W, =671 + {882 - 67115, 38)6

We =671 + 82 =753 pof

V,= 753(2.69) = 2030 &

ft. seam
. 753(2.63) b,
Ha= L25288) w013 b
Case 3
2500 Ib _ .
Vi wheat = 7T £ 075 {1.3) = 1061 psf (10-1/2" left 4 right of G)

Vigr = |27 psf (at crown)
Vis: = 127 psf{2.69) = 341 .6

Vig {vertical soll load) varies from zero at around surface to
469 psf at the md-seam depth.

Horiz loads (HLx # HLp are equal & opposite:

y= R (R-x)? CoEM,=0
y =VRI= (R 2R + <3 M= 2.69 Jii 061 psi(Zhr)+ 127 poi (5.350]
y =V2RX - :
y +2.69 {34: G paf (5.389 - ( )(»15—%’ )]
EMeg = O: V= V=5~
wi + ﬁ-g—‘f” [Ha_(f HLL]
EMcaxma C: Hn= Hb= E
- 5.38 (W}
Neote: arch section 1s semicircle, therefore,
. . 2.69
h=R Vp = 558 [I B57 + 683.3 + 394.3:'
L= 2R = 2h
= b,
H,= HBHEZB— Vb= 1467 - oeom
v, =V, = wR v 1467 o |
We = B 2 oo = 545 psf
AITC Maximum moment with uniform homzontal projected foad
H. = WeR _ 545 (2.69) =743 1 _ -
My = a= 72 2 fe. seam
8

Midseam support from soif
Lateral Bearing 9,

sf

a,= 200 ft. depth

@8,
@B,

I':qﬂm 200(3.69") = 740 pof /=H, = 743

It

4:q = 2006.69) = 1340 pst > H,= 1013




Flexural Stress Moment Analysis. Two hinged Arch Ths- P

w

Where: L = 2R & h = R (h = Arch height)

IR

L wR
H o= WL _ WK
* Bh

2
—wk
V, = > wR
_owl wX ® wL®
Mi= —5=X - = eh ¥
_ WwR
H. =
- wX® o wR
M, = wRX - 5" " "5 Y
And:
Y = \2RX - X°
Therefore:
M, = w Ry - X g YRRX-X
% 2 2
@ X = R{Moment at crown 15):
M, = w Gam R RR? -Rz)"j
2 —
pad
= R”® R 2\ o R® __R%)_
M. “’(2 2\/?) W(z 2)0
Case 2
X w R My
ft psf ft -/
- 0.25 753 2.69 G4
0.4 753 2.69 -679  Maximum Moment at X' distance approxmately | 5% from point "a,’"
0.5 753 2.69 663 which 1s consitant for umform vertical loaded archs.
0.75 753 2.69 -580 wh?
f 753 2.69 -471 Mo B
[.25 753 2.69 -357
.5 753 2.69 -252
1.75 753 2.69 161
2 - 753 2.69 -886
2.25 753 2.69 -36
2.5 753 2.69 -7

2.69 753 2.69 o)




Stress Analysis T o
Mc = Ms

A= SMmdx [:EI:I [:Momen]

SMg=0 Mg+ M,-PR=0

2M¢ = FR
Me =5
Aasume 1/2° | A= EMI (%) (%—R) - %(%)(%R)

Each Side

_ MR®  MR® _ MR’
3El ~ GEl ~ 6EI

GE1 {Actual stress retative

M=A=3% Leflection |/2Y)

_1/2° (GE1)
M= 5o

M = [L£27(6) (800,000 754n")
(32.25"

M ~
,> M =4038" per | .55 rib section

4038
].25in°

- Mo
= g =

(M,

f= 3,230 pal




Arch Section Analysis

Stress Analysis:
Wem = 753 psf

Prax = 2,030%

2
My = —122 _féf (2-69)" _ ca1w (@15% M = 679%)
Vo = 1,013

1) Combined compression & Flexural Siress:

= <1 o)

i
T

2,030# 6B1'#(12)
2.605m’ + .25 <1.33
21,000 psi 186,000 pst

0.037 +0.363 =040 << |].33 5F=3.3

Flexural Stress Due to 1/2 Honzontal Deflection @ Midseam: f 4, = 3,246 pa

{With adequate backfill, the probabiity of this scenario 1s low.)

2) Combined compression, flexural, and deflection stress:

by e g fo 3,230 _
= + e + Frn = 0.037 + 0.363 + 16,000 0.58 < 1.33

Shear Stress:

3V _3(.013\_ _
VE2RT2 (2.@05) 583 psy < 7,800 SF=_13.3

SF=2.3

T&_ p.9




Loading Conditions Four

0O psf

Top Tank
P
h

!

G4 167.7 pst
Bottom Tank 335.4 pst
Case 4
S N
Wh
h = 2.69
Mid 1
e (AR RRRRRERRRRERNREE
5.38
R. Rs
Top Section
Midseam - 167.9 psf. . Ra
‘\ L
\\ X
A 2.69'
N
~
~
~N‘--.
335.4 psf Ry

Bottom Section

Case 41 Hydrostatic Test Condition

Hydrostatic Load:
HL = ¥, ()
W = By (Aps) = 62,4 (115-8757)
top section
2
W, = 707.9 *7;1
ITop section '

Top Section:

Average Lifting Pressure:

T—%_ p. 10

=451.5 %, - 354.6 9,

= 96,9 ¥4 seam = 8.08 ¥inch of seam

Bottom Section:
Flexural Stress {Lateral Load Evaluation)

Tank shell 15 fres to flex at midseam 4
angular rotation 15 unresisted at

the bottom bearing pont. Threefore, the
simple support condition show 1s used as a
conservative approach to evaluate case 4
flexural stress.

*+ Rm 2 6
M R f679x2 62 X'
- uo()' . E" 4
dM X’
— B = u"l R - G4 =
R €7.5x 6242

312X+ 167.9x-301 =0

_ -167.9 £(167.9Y - 4(31.2)(-301):

X
2(31.2)

=)
M, = 228'%, = 2741"%,

QI.SS)

fa= 274"\ 12 / = 2110 psi
{(1.25 m%

t hr: DF = |5

24 hr: DF = .35

_ 167.2(2.69) + {335.4 - 167.2)(2.69)

=30|#/ﬁ

= |.42 down
from midseam




Case 4

T v
:::::\ Alternate Model Condition:
NS
\:Q\ EMpoom = Assume Cantileve wiTop Section Resisting Rotation:
AN Rss "
M - 167.9(2.69¢, 62.4(2.69) .
167.9 pst |} My > + 2 971 (2.69)
Slope M, = 549' %, = 6,588" ¥,
62.4 pet .
2.69 Q [.55 )
] fﬂa = G,5&8" %ﬁ 12 = 5,073 pa
/ (1.251n9)
=

335.4 psf




Bottom Bearing Area:

Total N, = 1,585 gat (8.34 ¥z} = 13,220 "

Bearing Area: 9 {2 Iz") (X intooded ) = &1n?

During Hydrostatic Test: % gy pages
where:

Kymfoaded = 3
X ity toaded = A"
End Access Fiats (two)
2ll(@s.4y (‘?3‘4.‘)2 = 860 i’

: . : _ 13.219*
5 920w’
Bearing Area ~ {ft9)

[4]
., = 13,219¢
9 ribs ribs A ot
2 Accesses

Compressive stress in riser access walls and rib walls:
A pees = TI{23.4% (2} (0.19") = 27.9 n?
perimder

Aga=9{2)(@M(0.19=10.26wn?
Ag= 279w + 10.26 n? = 38.2 1n?

_ 13.218%
f,n_h’— e n 346 psi
walls

T—p‘}_ p.l2




Design for Flexible Cylinder Sections Tea. ri13

Gaylord & Gaylérd Structural Engineering Handbook
Relative loading system for fiexible pipe under earth fill
Yoy = 127 pct

Vertical Load:
Bury Depth 1 = Bs = 4

LT T ve Compact a0 0% et eraty

t

! Longltudinal Load:

! W, = C,, B

| _n_ 4

' Ce= 5" 535
W, = (0.74) 127 {5.38)°

! W, = 2,730 ¥,

[

=074

i

I

mean ‘R' = 2.69
Top & Bottom Load:

We _
<= 508 psi

!' Tupw=2

i L] vien Bottom v = e = 1465 pef

B,= 2R = 5.38'— Bedding Distribution assume o = 20°
Bedding coef. K = 0.106

End View
Approximate Vertical Deflection:

AN .
EI+ O.0G6IFR’ 1

D, = Dellection lag factor = .25 to 1.5

A= 1,

E, = modulous of soll reachion, psi {700 pst per AASRO)
| = moment of mertia of wall section per inch

W, in units of pound per inch

(2730 ’?ﬂ)
1.25 (0.106)\ 1275 /(32.25%’ — 0.64

I (0% (I .75 m3)+ 0.061 (700 psi)(32.25Y°
11.55

A
Horz, A = ? = 0.32"

Horizonta! Load:

h = Ay

2
e = Soll modulous of passivé resistance
e=L
h = 200 psi (0.64")

32.2° 2

h=6.4pa
h = 998 psf
B . 032 _ 5005 = 12% < 3% .'. OK




Riser/Tank Connection & Shear

25004 -

W

P 2" min, Bury

L I -1/4" Riser/Tank
Bond Depth

Side View

2500#

Shear Ims—m

9“

Z.I.7.2 1.X

M

45°
|

I

e

End View

Top View

Typical 24"@ Riser

Primary Shear Load Spread

Tire contact area (9"x27)

Wheel Load: 2500* _
Wheel Bearing Area: 92"
Shear angle down PVC riser: 45°

Minimum Bury: 1 2

Shear Strength:

ADHIQO: f, = | 12 pal
MA320: t, = 2000 psi

ABSPVC: |, = 1300 pa

‘T"%- p.l4

RiserfTank shear foad perimeter contact length {t}

L= 36"
depth of bond = |- /4"
.'. Bond shear area = 45 in?

_ 45w (112 pa)
= 5=

Full 24* Dia. riser bearing capacity

P 5.04%

A .=11(23.5")(1.25% = 92.28 n?

_92.28 (112 ps) _ k
P o= I =103
Riser Shear:
P (14140 2%
5 = 1300 pst 000

Average thickness = 0.65"

P = | 4.3* gach shear Ine

2
P = 2(14.3) = 28.6% >>2.5F wheel load

Fiberglass Laminate Shear:

B = 1 500 psi >> Min. epoxy shear strength
akear




BAFFLE DESIGN
CALCULATIONS




1000 - 1500 Baffle Design

Two 3'@ Alrways:

[
e

53-1/2" X =52-1/2" h

e4-1/2°
Outside

w_
Side View
- R,
L—h = 9,09
G2.4(x) 52-412"
X 63" Outside
F
el ] b
1 L R

‘.———* b
273 pst

at center strp

Two 3@ Airways
/ Pronder
perimster
ﬂ (ﬁ
O v

- % :Y..(x)

GSIE

c.u|><

[

273 psf

S wetted

perimeter

Fevaries with
depth fo wall:
max al center
where By ir
greatest)

Tt

Baffle pg. |
Dec. 6, 200!

Max liquld level differential (AX) = 52.5"
Hydrostatic Force:

_NX

3 Moments Ryi

63'-3 \_
Ro= F‘E( 63" ) B

Re,= 5974 (ﬂégfﬁ—) — 43124

R,=597 -431.2 = 165.8F

Bending Moment:

- 273y, g2.4y’
M = R {y} > + %

dm _ g,-273y + E24Y° Lo

dy 2
fj—’;m43f.2-273y+31.2y1=o

y = 2.07" from R,

My = 431.2 (2.07) - 136.5 (2.07)°+ 10.4 (2.07)
Muar = 400 4

Epoxy:

B

Winafacewiay = 21 Sin >
@, = 2 Cos™ (L}) = 263.6°
W= 47"

2
AJ’)—I.’J = Md: 2,780 = 19.3 ft?

Fonter = 1D = 198" =165
perimgter

. . 2 1 B4.7w
Apger = 12 [2.25 + S GOJ ="K

Epoxy Strength: [ 500 psi
2
E syer FTen31 Strengthfit = 84.7m (fItSOO )

-
E,=82 ﬁ-j more than adequate




1000 - 1500 Baffle Design

2-1/4"

Permeter Rib
Bond Area (A)

0.188"—

t= |5_6t° % for baffies with tees

T

Baffle pg. 2
Dec. 6, 2001
Shear Stress:
_3R,_3 (43i.2)
o =5 =5 duzy)
=216 pst < F,= 7,800 p=
Bending Sfress:
M M 400% - (12 "
e =t = I2@F
fbmw S5Cq c Ca % d

. 400( e)_;aos#
b = tZ

1805¢ 1" \
t”""—I:I&.OOO pat_| 0817

For Two-Compartment Tanks with Tee'd baffle, vary baffle
thickness from 2 to 3%
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Loading Conditions:

Wheel Bearing
Area 9" x 9°
(0.75'x 0.75)

ater Level

585 paf.

11 pst.

19} pstf,

7 Water Level

Case 3

N Below
Tank Bottom

T’%» p.2

Cose 1.
B, =4
Y= F40pck
Vertical Load Pressure (Lg}
Vip= h, B (T -V, )= WY
Viptop= 560 psf > 500 psf min.
Vipra= 236.6 psi.

Horizontal Load Pressure

EFP = 62.4 pcf.

AL, =", ()

Hip, = 250 pef.

Hipp = 585 psf.
Case 2:

B,=4

Py = 2500# (IF = O)

Vertical Load Pressure
Vig,= R, /0.75' + h)? + hY,,
Vip, = 67 I psf
Vip,= 982pst

Horzontal Load Pressvre

EFP = 62.4 pcf.

Htp =7,

Hip, = 250pst

Hlp, = 585psf
Case 3

By= 1

P, = 2500# (IF = 0.30}
Yoy = 1 27pch

Vertical Load Pressure
Vi, = {1.3) RAC.75" + HE + h(Yay )
Vip = | 188pst
Vig,,= 707psf

Horzontal Load Pressure
EFP = 30 pct.
Alp, = 30psf
Hip = 191.4psf




Arch Section Analysis

VL wheel

VLS mid

Arch Reactions 'Té—- P4

Horlzontal loads left and right side are equal. M= O  pinned

both ends, A,=0
H o= % (Roark & Young hith edition p.g. 240)
HH

v, = %VL Total

A= D + 20¢? - 3sc +a (B + 5¢) +B (B - 5¢)

Where:
e 1
@ = 80 5
c=cos@ =0
s=an@d=|
Axial stress deformation factor: o = %
_ 1.75 e
* = Z.gobyEa.asy - 0007
o FEI
Transverse shear deformation factor: f = CAR?
1. 1{800,000)1.75) _
B = J00.000(2.co5)3a.557 — 00015

Note: small values of a4 B indicate that bending
governs deformation.

E = 800,000 psi
G = 400,000 psi
I=}.75m’

A = 2.605 m?

Dy 4 D; = Y distance from N.A. of wall nb section
R = Arch radius = 32.25"

F = Shape factor...{ I - beam or box section with
consistent web £ flange thickness D, ¢ D, ., % =1}

2
L3 mooiogt, 4D?
P+ 3O3R )] (150)
= = JE = IF.TS - "
r = radiws of gyration = A 5605 .62

_ 414058 _
F 10(0.82)!’ )17

Agr= @ + 2@&1035/—1? (@ + 541 B(o - 542(0

A= T+t B)
=L 01471+ FEL) — 1574

2 3 3
LBy = wR [%‘13% +w%°-®c’+(a-;3)%5]

3 ¥
Ly = wR [Om%(—” +0-0 + (0.0007 -o.oo;s)%—”}

LPy = - 0.6672 wR

Horizonta) reaction

_ Py _ 0.667 wR _
H, = L PeL 0.42 wR




Arch Section Analysis

{ Jue

Rh4h+L = 2.60

Y= R-R-x
y =VYRE- R 2Rx + %))

y =V2Rx - ¥
EMM = Qs V,,=Vb=—

wi
2

_ o ow?
EMmler"‘ O Ha_' Hb" E'

Note: arch section 1s semicircle, therefore,

h=gR
L=2R=2h
Y, =V, = wR

AITC Maximum moment with uniform horizontal projected load

_ wh’
Mac 5

T e

Equivalent Uniform Load Projections (W.)

Case 1

W, = 560 +[(936 G - BEO)5. ga) ( )(_(&5) ):l

W = 560 + 8= 640 pst

Va= 640(2.69) = 1722 -

ft. seam
Hy= 640(22.69) 860
5eam
Case 2
L) g
W, = 671 + (262 - 6715, 35)
We =671 + 62 = 753 psi
= = b
Va= 753(2.69) = 2030 B seam
H,= 7’53(2 G9) = j0i3 b - b,
. Bgam
Case 3
2500 b .
Vit = T+ 075 (1.3) = 1061 psf (10-1/2" left & nght of ()

Vig = 127 psif (at crown}
Vigz= 127 pst (2.69) = 341.6

Vis {vertical soil load) vares from zero at around surface to
4G9 psf at the mid-seam depth.

Horz loads (HLg# HL;) are equal ¢ opposite:
VO EM= 0

M= 269 [IOGI p5f( | 3¢ )-t- 127 pst (5. 36):]

+ 2,69 [34! 6 pst (5.38) - ( )(M)z)]

+258 [HLF HL,;I

- 5.38 (\b)

_ 269
Vo= 35 [J 857 + 663.3 + 394.3]
Vp= 1467 5 2

Ib.
1467

M _ " ftiseam _
W = 5 oo 545 psf

_ WeR _ 545(2.69) _ b
Ha= 2 2 =743 ft. seam

Midseam support from soil
Lateral Bearng g,

= 200 P __
4,= 200 ft. depth
@B, = I'ig, = 200(3.60) = 740 pof ==H, = 743
@B =4 1q,= 200(6.69) = 1340 psf > H,= 1013




Stress Analysis

Mcan Radlus
R=2.69

Assume /2"
Each Side

UMW,

T& p.&

Mc = Ms

A= S Mmdx Moment
E Arm

area

iMp=0 M.+ M,-PR=0

2M, = PR

2= ) GR)-5E)GR)

MR® MR® _ MR?

A= 3ET ~ GEI ~ GEl
. MR?

A= T

M=ASEL GEI {Actval stress refative
TATRT deflection 1729
_ 2 (G6ET)

M=~ Za)7

M = {1/2°0(6) (BOO,000)( 1 . 75%° )

(32.25"*

M =4038" per | 1.55" rib section

M _ 4038"
=7 5 1.25n°

f= 3,230 p=




Loading Conditions Four

O psf

167.7 psi

335.4 pst

—
W,
¥ he= 2.69
Midseam =TT T AT ATl
5.38'
R, Re
Top Section
167.9 pof
Midseam -—]‘ — T - Ra
\\
X
N 2.69'
AN
AY
\\.‘
335.4 ps Rs

Bottom Section

Case 4i Hydrostatic Test Condition

Hydrostatic Load:
HL = 7, ()
W = By (A i) = 62,4 (TL(G.375T)
top section

2
W, =707.9 %,
top section

Top Section!

Average Lifting Pressure:

"T‘%_ p.10

R R, =% (388) . We v, (2.60)(2:38") . 707.9

= 451.5 ", - 354.6 I

= 96.9 ¥, seam = 8.08 ¥inch of seam

Bottom Section:

Flexural Stress {Lateral Load Evaluation}

Tank shell 1s free to flex at midseam $
angular rotation & unresisted at

the bottom bearing pont. Threefore, the
simple support condition show 15 used as a
conservative approach to evalvate case 4
flexural stress.

167.9 (2 €9) ,

SR, = {335.4 - 1(2‘;7.9)(2.69) - 3014,
3
Ma = Ra00 - 167.9 2 X -62.4 2‘5
dMm ) 2(_"_:
Ha—“x_ R" 167.9}( £2.4 5 O
312X+ 167.9x- 301 =0
- 7 X
y = 2167.9 £J(167.9V - 431.2)-301) _ | 4ot youm
2(31.2) from midseam
S0

M, = 228' %, = 2741" i‘7

(1 55)
fre = 2741" % =2110psi
(1.25 )

| br: DF = {.5
24 hr: DF = 1.35




| Bearing Area ~ {ft9)

9 ribs
2 Accesses

'T‘%_’ p.12

Bottom Bearing Area:

Total N,,= 1,585 gal (8.34 ¥4} = 13,220°

Beaning Area: 9 (2-1) K usa) = 610

During Hydrostatic Test: X sny pder
where:
Xunioaded = 3"
X fuity tooded = A"

End Access Flats (two)

ny2
2l@Es.4y (§3'4’ = 860 mn*

_ 13,219¢
fo= 920 in?

fo = 18:2 1o*
A toial
Compressive stress [h riser access walls and rib walls:

A dece = T1(23.4% (2} (0.19") = 27.9 in?
perimeter

A= 9(2) (3 (0.199 = 10.26 7°
A, = 27.9m + 10.26 07 = 38,2 n?

_ 13,219%
fcm- Baomt 346 ps1
walle




Riser/Tank Connection & Shear Th_p14

2500#
Wheel Load: 25007

Wheel Bearing Area: 99"

%- Shear angle down PVC riser: 45°

F2 mn. Bury Mimmum Bury: 12

Shear Strength:

L] -1/4" RiserfTank ADHIOO:f, =112 P
Bond Depth

MAZ20: f, = 2000 pal

ABSIFVC: {, = 1300 pst

8 Riser/Tank shear load permeter contact lenath {L)
L= 36"

depth of bond = 1-1/4"

- - .". Bond shear area = 45 in?

Side View _ 45w (112 pag i
—— P= 1000 = 5,04

Full 24" Dna, riser bearing capacity

Apein=11(23.5'}(1.25") = 92.26 n?

— 2500#
_92.28 in? {112 psy)

0. ¢0)

P, = 10.3*

Riser Shear!

Shear lmej\ g
g__ = 1300 psi {1-4:4)(|2J(E)

=N >

e
45°

—]

EX XN RN L

—rTiTTT
A
=

* Average thickness = 0,65"

MR 21 14.3" each shear Ine

|
|

End View S Py = 2(14.3) = 28.6F >>2.5 wheel load

Fiberglass Laminate Shear:

Typical 24" Riser
Fum = 1500 psi >> Min. epoxy shear strength
shear

[ om 12

Primary Shear Load Spread

i-1/2n
/ Tire contact area (9'x97)

Top View




1-800-348-8843

Installation Instructions

Access risers provide access to septic tank openings, simplifying inspection and maintenance procedures. It is important that the
riser be sized correctly and installed properly {i.e., appropriate tank adapter, attachment method, etc.) to ensure a watertight seal.
Without a watertight seal, groundwater or surface water can leak info the tank, reducing the tank's performance. When setting a
riser, orient the gromimets in the appropriaie directions befare bonding to the tank.

Riser Sizing

The installed riser should extend about 3 inches above the finished ground level (approximately 2 inches for tank settlement and
1inch to ensure drainage away from the riser}. if the riser is too long, it may be cut to the appropriate height using a circular saw
or table saw. Always cut excess iength from the bottom of tha riser. To ensure a good fit and watertight joint, a square cut is
essential, if the riser is too short, a grade ring may be used as an extension.

Selecting a Riser and Tank Adapter Installation Method

To select an appropriate riser and tank adapter installation methed, first determine the type of tank being used: conerete or fiber-
glass. Then refer to the char, below, as you fallow these steps:

Concrete Tanks

1. Determine desired riser diameter, :

2. Determine if the riser tank adapter will be cast-in or bolted down.

3. Referring to the chart below, pick the appropriate tank adapter for your riser diameter and method of attachment.
If the holt-down method is being used, make sure the adapter you selected will cover the tank’s opening.

Orenco Fiberglass Tanks (contact your distributor or Orenco for other fiberglass tanks)

1. For 30" riser, choose the FRTA30-FRP tank adapter.
2. For 24" riser, no adapter is needed; 24" riser fits tank directly.

Tank Adapter  Method of Attachment Riser Diameter Max. Tank Opening
PRTA24 Bolted down or cast into concrete tank 24" 24" round/17" square
PRTA30 Bolted down or castinto concrete tank 30° 30° round/21" square
RRFTA Bolted down t¢ ¢concrete tank or epoxied to top of non-Orenco 21" or 24° 24" round/24" square
FRP tank
RRFTA30 Bolted down to concrete tank 30" 307 round/30° square
FRTA30-FRP Glued onto Orenco FRP tank or PRTA24, allowing it to accept 30 NA
30° riser.

Choosing Your Instruction Set

Following are six different installation instruction sets, depending on your application, adapter, and method of attachment. Refer
to the chart below to determine which instruction set to use: :

Instruction Set Adapter Type Used Page #
1. Orenco FRP Tank Adapter FRTA30-FRP . ‘ 2
2. Cast-In Adapters PRTA24, PRTA3D 3
3. Round Bolt-Down Adapters PRTA24, PRTA30 4
4. Square Boit-Down Adapters RRFTA, RRFTA30 5
5. No Adapters: Ultra-Rib Boit-Down Kit None, Ultra-Rib pipe ]
7

6. No Adapters: Grooves in Tank None, grooves formed in tank

® 2003 Orence Systems® Inc. NIN-REA-RR-1
Rev 2.5, 12/03
Page 10f8




Installation Instructions (continued)

Important Adhesive Notes!

ADH100 adhesive requires a clean, dry mating surface to bond correctiy.
Single-compenent adhesive has the consistency of toothpaste and will sag
slightly in warmer temperatures. Handling strength is achieved within 12
hours, full cure in 2 to 3 days. Comes in a 10.2 oz. cartridge tube.

ADH10 (1PS810) adhesive requires a roughened, clean, and dry mating sur-

face to bond correctly. Two-component ADH10 (IPS810) has the consistan-

cy of honey and will run down vertical surfaces. Cure time is achieved in 30
minutes to 3 hours, depending on temperature. Comes in pints, quarts, and

gallons.

MA320 adhesive requires a clean, dry mating surface to bond correctly, but
surface roughening is not necessary. Two-component MA320 has the con-
sistency of peanut butter and will not run, Cure time is achieved in 30 min-
utes to 3 hours, depending on temperature. MA320 is preferabls for bond-
ing PYC or fibergiass but does not bond to concrete. Comes in a two-part
200-gram pouch,

58620 adhesive has the same properties as MA320. it is good for cool tem-
peratures (winter usage). It is available in a 29.4 oz. cartridge for large-
volume users. Requires a pneumatic gun to dispense.

88630 adhesive has the same properties as SS620 except it has a longer
set time. It is good for warm temperatures {summer usage). It is available in
a 29,4 oz cartridge for farge-volume users, Requires a pneumatic gun te
dispense.

Instruction Set 1: Qrenco 30" FRP Tank Adapter

Adapter type used : FRTA30-FRP
Adhesive used: ADH100, MA320, 55620, or SS630
Bolt-down kit used; None

Apply adhesive to the ouside surface of the riser tank adapter.
Hint: If you plan to backfill the same day, the use of MA320, $5620 or SS630

adhesive is recommended because of their quicker cure times. if you have
multiple riser installations and do not have bulk adhesive {S$620/S5830),
you may want to consider the use of both MA320 and ADH100. Apply just
encugh MA 320 on the outside of the tank adapter for a quick structural
joint (cure fime is typically less than an hour). A single package of MA320
can be used to provide a structural joint on two or three risers. Then apply
ADH100 to the inside of the adapter and the riser joint, for a watertight seal.

T

with the cast-in adapier. {Refer to Instruction Set 2, steps 2b - 2d.)

Note: Adapter is only required with 30" risers. Orenco tanks accept 24"
risers directly, with appropriate adhesive.

NIN-RLA-RR-1
Rev 2.5, 12/03
Page 2 of 8

Qockwise from top: ADHIO0, SSE0 (and SS630),
ADHI0 (2-part), and MA32D (sack}).

| AP ta aper

© 2003 Oronco Systems® Inc.




Installation Instructions (continued)

Instruction Set 2: Cast-In Adapiers
Adapier type used; PRTA24 or PRTA30

Adhesive used: ADH100, MA320, SS620, or SS630
Boli- down kit used; None

Appty adhesive to the ousme surface of the riser tank adapter,

Hint: 1f you pian to backfill the same day, the use of MA320, SS620 or SS630
adhesive is recommended because of their quicker cure times. If you have
multiple riser installations and do not have bulk adhesive (S5620/SS630),
you may want to consider the use of both MA320 and ADH100. Apply just
enough MA 320 on the outside of the tank adapter for a quick structural
joint {cure time is typically less than an hour). A single package of MA320
can be used to provide a structural joint on two or three risers. Then apply
ADH100 to the inside of the adapter and the rlserjomt fora watertlght seal,

Step

Orient the riser correctly and carefully slide it onto the adapter before the
adhesive cures.

Applv adhesive to the inside of the adapter and riser joint. Use a putty knife
or similar tool to form a continuous fillet hetween the tank adapter and the
inside of the riser.

AEIow adhesive to harden before hackﬂllmg For ABH?UU handling strength
is typically achieved within 12 hours. For MA320, cure time Is achieved
within 30 minutes to 3 hours, depending on temperature.

NIN-RLA-RR-1
Rev 2.5, 12/03
Page 30f 8
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Installation Instructions (continued)

Instruction Set 3: Round Bolt-Down Adapters
Adapter type used: PRTA24, PRTA30 ‘

Adhesive used; ADH10¢, MA320, $S620, of $S639
Bolt-down kit used: PRTA24BDKIT, PRTA30BDKIT

Place the adapter over the tank opening. Using a 1/4" masonry drilt bit, drill
through the holes in the adapter & minimum 1 3/8" deep into the concrete to
“accept the concrete anchors. Clear holes of debris.

Apply butyl tape just inboard of the bolt pattern to the underside of the tank
adapter. Be sure to thoroughly clean the tape mating surface before apply-
ing. While lining up the drilled holes, place tank adaptsr on tank surface,
butyl tape side down.

L SRATES

Instail the washaer and begin threading the nut on the end of the concrete
anchor, Leave nut flush with end of anchor to protect the threads,

R T i

ough the tank adapter

Using a hammer, drive the concrete anchor thr

mounting holes into the drilled hole in the concrete, until the anchor is
bottomed out in the hole.

Bolt the tank adapter
past the hand tight position. Repeat the process until all concrete anchors
are firmly attachad. The butyl tape should form a watertight seal between
the adapter and tank.

ST

R S

n securely attached, the riser may be
installed in the same way as with a cast-in tank adapter. {Refer to
Instruction Set 2, steps 2a - 2d.)

NIN-RLA-RR-1
Rev 2.5, 12/03
Page 4 of 8
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Installation Instructions (continued)

Instruction Set 4: Squiare Bolt-Down Adapters
Adapter type used ; RRFTA, RRFTA30

Adhesive used: ADH1¢ {IPS810)
Bolt-down kit used; RRFTABDKIT, RRFTA30BDKIT

Place the adapter over the tank opening and mark bolt hole locations on the
adapter. Use a 1/4° drill bit to drill the holes through the adapter.

Usnng a 1/4" masonry drill bit, drill through the holes in the adapter a mini-
musn 1 3/8* deep into the concrete to accept the concrete anchors. Clear
holes of debris.

S

Apply butyl tape just inboard of the bolt pattern to the underside of the tank
adapter. Be sure to thoroughly clean the tape mating surface before apply-
ing. While fining up the drilled holes, piace tank adapter on tank surface,
butyl tape side down,

Install the washer and begin threading the nut on the end of the concrete
anchor. Leave nut flush with and of anchor to protsct the threads.

Using a hammer, drive the concrete anchor through the tank adapter
mounting holes into the drilled recess in the concrete, until the anchor is
bottomed out in the hole.

B S e S RN

Bolt the tank adapter to the tank hy trghtenmg the anchor nut 3 fo 5 turns
past the hand tight position. Repeat the process untit all concrete anchors
are firmly attached. The butyl tape should form a watertight seal betwaen
the adapter and tank.

Determme which groove in the adapter you will be using by test-fitting your
riser. RRFTA adapter accommodates both 21" and 24" diameter risers and
requires one pint of adhesive to fill the locating groove. RRFTA30 has only
one groove for 30" diameter risers and reguires one quart of adhesive to fill
the locating groove.

Be sure to orient the riser correctly before adhesive cures. Setthe riser in
place by twisting gently while working it into the groove. If nacessary, use a
putty knife on the inside of the riser to shape the bead of displaced adhe-
sive into a continuous, watemght fillet.

Ailow adheswe to harden before backflliing

NIN-RLA-RR-1
Rev 2.5, 1203
Page 50f8
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Installation Instructions (continued)

Instruction Set 5: Ultra-Hb Boli-Down Kit

tra-Ab pipe bolt-down Kit B
Adapter type used . None, Ultra-Rib Pipe
Adhesive used: None
Bolt-down kit used: RUBDXIT

{1 for 18" dia. riser; 2 for 24" dia. riser)

Wlth the Ultra-Rib Rtser in place overthe outtet opening, measure 1/2 to
3/4" outward from the outside of the riser’s rik, and locate three holes posi-
tioned equally around the outside of the riser for 18" pipe, 6 holes for 24*

pipe.

Using a 1/4" masonry drill bit, drill each hole a minimum 1 3/8" deep to
accept the concrete anchors. Clear hole of debris.

Apply huty! tape to the underside of the Ultva- Rm Pipe. Be sure to thorough-
ly clean the tape mating surface before applying. Place Ultra-Rib pipe on
the tank surface, buty! tape side down,

g EEEsy i S T e
Install the washer and begin threadlng the nitt on the end of the concrete
anchor. Leave nut flush with end of anchor to protect the threads.

T

Slide anchor through the slotted hofe in the stamless steei mount strap
Using a hammear, drive the concrete anchor into the drilled recess in the
eoncrete, until the anchor is bottomed out in the hole.

Bolt the Ultra-Rib pipe to the tank by tightening the anchor nut 3 to 5 turns
past the hand tight position. Repeat the process until all concrete anchors
are firmly attached. The butyl tape should form a watertight seal between
the adapter and tank.

NIN-RLA-RR-1 ®© 2003 Orenco Systems® Inc.

Rev 25, 12/03
Paga 6 of B




Installation Instructions (continued)
Instruction Set 6: Gooves in Tank

(Least effective method)

dapter fype used:; None
Adhesive used: ADH10{IPS810)
Bolt-down kit used: Nane,

= T

Roughen, clean, and dry the surfaces of the riser and tank where they are
to be joined. If the groove is wet, sponge up as much water as possibla,
then dry thoroughly. ‘

plyad

Fill the groove with approximately one pint of adhesive for 21" or 24° diame-
ter grooves or one quart of adhesive for 30" diameter grooves.

T e

Be sure to orient the riser correctly before adhesive cures. Set the riser in
place by twisting gently while working it into the groove. Use a putty knife
on the inside of the riser to shape the bead of displaced adhesive into a
eontinuous, watertight fillet,

Aliow adhesive 1o harden before backfiling.

Caution: This method is susceplible to failure due to tank settiement anxd
frost heave. ‘

© 2003 Orenco Systems® inc. NIN-RLA-RR-1
flev 2.5, 12103
Page 7 of 8
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1-800-348-9843

Grommet {at 12 o'clock)
Splice box

Discharge

. o \ . assembi
mets — in the 12 o'clock and 3 o'clock positions, as shown in the diagram. Y

{For Perma-Loc risers, you should try to avoid cutting through the pipe seam Gron?met
— the extra thick rib — unless it is unavoidabla.} tat3oclock]
= o Support pipes

(R ) & ST e

Using a 4" grinder or other cutting tool, notch through the PVC ribs to the
wall of the PVC riser. Remove an area of ribbing equal to approximately 1*
larger than the grommet diameter.

:sk:‘-—www e rr e

Biotube pump vault

3,3

Using a hammer and chisel, break the notched ribs from the riser. Use a
grinder to remove any remaining rib material so that you are left with a
smooth area, ensuring a watertight fit.

Using the Grommet Hole Saw Sizing Chart below, select a hole saw for the
grommet installation and drill out the opening. Use a deburring toeol or knife
to deburr the edges of the opening, being careful not to enlarge the opening.

Grommet Hole Saw Sizing Chart

12 i
314 3174
1 1-9/16
1-1/4 1-3/4
1142 2-1/8
2 2-3/4
3 3-1/8

4 b

Install the grommet in the riser. We highly recommend applying a bead of -
ADH100 adhesive to the groove of the grommet prior to insertion into the
riser hole, This will make the grommet more secure and will overcome any
imperfections in the drilled hale.

NIN-RLA-RR-1 ® 2003 Orenco Systems® Inc,
Rev 2.5, 12/03
Page 8 of B




Submittal

P ipe Grommets Data Sheet res!ems‘

Incorporated
1-800-348-9843
Applications General
Orenco Pipe Grommets are used to provide a sealto prevent the Orenco Pipe Grommets are constructed of corrosion-resistant rub-
passage of liquids through pipe ports. berto provide long-lasting seals. Grommets conform to standard

IPS sizes. Not all models conform exactly to the depiction shown.

Standard Models

oD GO5L, GO75L, GiL, G125L, G150L, G2L, G3L, G4L, G6L

Y Nomenclature
G 00O L

_Endica!es not installed

Indicates grommet diameter:
05 "

075 = 34"
-— GW i
125
. i 150

lll
i-1/4"
2
3

1-if2"
4

6 =0

i un

L | I
o~
=

Grommet

Dimensions .

Model G5l Go7sl. GIL GIZBL  G150L GZL G3L G4L G6L
0D {inches) 11/4 12 178 21/8 212 3778 5 B 81/8
ID {inches) 34 1 11/4 112 134 218 314 4316 61116
GD (inches) 1 11/4 158 13/4 218 21116 31316 41516 7158
GW {inches) 316 316 14 /4 14 5/16 516 14 /4
T inches) 112 7/16 9/16 5/8 5/8 15/16 15/16 7/8 13/16
Holesaw Size {inches) 1 116 1916 . 134 21/8 23/4 378 . & 7

Material of Construction;

EPDM synthetic rubber in accordance with MIL-STD-417, 60 durometer.

NSU-REA-PG-1
Rev. 3.4, © 7/03




Submittal DataSheet
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Applications

Orenco Fiberglass Access Lids are used as riser covers,
pump basin covers, and access port covers. Lids fit Perma-
. Loe, Ultra-Rib, KOR FLO, and Ultra-Corr pipe.

Actual View

Cutaway View

ood Core

A

1.D. ———»

General

Orenco Fibergtass Access Lids are molded using fibergiass
reinforced polyester resin encapsulating a wood core. The fin-
ish is green and the top surface is textured to provide a non-
skid surface. {Gasketed lids include a polyurethane or neo-
prene gasket.) Lid comes with either two or four 1/4” stainless
stes| flathead socket cap screws and a hex key wrench,
Orenco Fiberglass Access Lids are capable of supporting a
2500 Ib, wheel foad; however, they are not designed or recom-
mended for vehicular traffic.

Standard Models

FL18G-4BU, FL21G, FL24G, FL24-4B, FL24G-4BK, FL30G, FL48G

Nomenclature
FLOOCI-C1-0-0

Riser pipe:
Blank = Ultra-Rib, Perma-Loc
K = KOR FLO, Ultra-Corr

Color;
Blank = green
Gasket B =brown
Attachment method:
Blank = 2-boit-hole lid (30" diameter only}
Gasket Groove — 4B = 4-bolt-hole lid (24" diameter only)
4BU = 4-bolt-hole lid Ultra-Rib (18" and 24" diameter only}
Options:
G = gasket
V = vent
CF = carbon filter
12 = 2" insulation
14 = 4"insulation
Lid diameter: 18°, 24", 307, 48"
Specifications Fibergass fid
Dimensions Model FL18 Maodel FL21 Mode! FL24 Model FL30 Mods] FLA8
G.D.{in) 20.25 225 2625 320 53875
Groove 1.0 {in) 175 2025 2325 295 475
Avg. Thickness {in.} 0.75 0.75 075 ‘ 10 15
Options Available
Feature Model Code Adder Optional/Standard
AirVent v Optionai
Carhon fitter' CF Qptional
Lid Insulation® Rorl4 Optional

"For more information on this option, refer to the Carbon Fifters Submittal Data Sheet, NSU-RLA-GF-1.

2Blug styrofoam; R-value per 2" increment is 10.

Materials of Construction

Fiberglass Reinforced Polyester

Wood Core

Neoprene or Polyurethane Gasket

© 2004 Orenco Systems® fc.

NSU-REA-FE-1
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Applications

Osenco Access Risers are usad to provide easy entry fo septic
tank access ports for maintenance purposes.

Bolt Catch

Forusewith21” and 37
fiberglass access lids

Lid Adapter

For usewith2¢'
fiberglass accesslids

Access Risers — Perma-Loc .20 O

Orenco Systems®
ncorporated

1-800-348-9843
General

Orenco Perma-Loc Access Risers are constructed of ribbed PVE
pipe and are available in 217, 24”, and 30" diameters. 21" and 30"
risers come with bolt catches for fastening lids. 24" risers come
wilh a gasketed ABS lid adapter for fastening lids. Risers are
available in any height in one-inch increments,

Standard Models

RR21XX, RR24XX, RR30XX

Nomenclature
RR LI D000 +| )4 l

igdwait:s discharge pronumet option;
2= 1.1/4"

15 1.1/2°

20=2"

Indicates splice box option:
§ = 1" grommet installed

L = 1,25" grommet installed
51 =$B1 attached

§2 = 5B2 attached

§3 = 5B3 attached

84 = 5B4 attached

15 = §B5 attached

L4 = SB6 attached

Indicates siser height (Inches)
Tndicates Hser diameter; 21", 24", 50¢
Ribbed dser

Dimensions
Model RRAXX Model RR24XX Model RR30XX
1.D. {in} 20.75 295
Wall Thickness - excluding ribs (in.) 012 0.20
0.D. - including ribs {in)) 2191 31.00

Materials of Construction

Ribbed PVC pipe:  PVC
Bott catch: PVC
Lid adapter: ABS

NSU-RLA-RR-1
Rev. 4.1, © 7/00




Warranty Coverage

Subject to the conditions
and fimitations con-
tained herein, Orenco
Systems®, Inc. (Orenco)
warrants to Orenco
Distributor or Dealer
that Orenco fiber-

glass relnforced polyes-
ter (FRP) septic tank half
shells sold to Distributor
or Dealer for assembly
into finished tanks by Distributor or
Dealer shall be free from defects

in materials or workmanship for a
period of five years from the date of
shipment from Orenco.

Exclusive Remedy

The exclusive remedy for breach

of this imited warranty shalf be

for Orenco or a representative
designated by Orenco to repair or
replace the defective seplic tank
half shells which shall be deter-
mined to the satisfaction of Orenco,
upon Crenco examination, to have
been defective, Orenco shall not
be liable for any loss, injury, or
damages to persons or property
resulting from failure or any defect
in the septic tank componenis or
any faifure in any other componerit
of the wastewater treatment system
that uses the septic tank assembled
by Distributor or Dealer. Nor shall
Orenco be liable for any incidental,
consequential, special, economic,
or indirect damages of any kind,
including, but not limited to, loss of
profits, plant downtime, fines or

penalties, or
fawsuits by third parties
against the owner of the septic

fank assembled by Distributor or
Deater. In no event shall the liability
of Orenco excesd the tolal invoiced
price of the defective septic tank
half shells.

Disclaimer

Crenco makes no warranty as to
the suitability or fitness for any par-
ticular purpose, nor any warranly of
merchantability of the seplic tank
assembled by Disiributor or Dealer
from the septic tank half shells.
There are no warranties, express,
implied, or statutory, except the
warraniy set forth herein,

Exchusions, Limitations
And Conditions

This warranty shalt be void if any of
the following oceur:

* The septic fank assembled from
the half shells sold to Distributor or
Dealer by Orenco is not assembled
in accordance with assembly

instructions, procedures, and mate-
rials specified by Orenco.

¢ The septic tank is assembled
by anyons who has

not completed Orenco
training in FRP septic tank
assembly.

* The septic tank assem-
bled from the half shells
sold to Distributor or
Dealer by Orenco is not

installed in accordance with
the installation instructions

speclfied by Orenco.

¢ The septic tank assembled
from the half shells sold to

Distributor or Dealer by Crenco is
used for any application other than
the storage or processing of resl-
dential strength wastewater, unless
written approval Is obtalned from
Orenco in advance.

* Malntenance, including pumping
to remove sludge accumulation, Is
not performed In accordance with
Orenco's recommended mainte-

nance procedures and schedules.,

* Documentation of all septic tank
maintenance does not accompany
the warranty claim.

Procedures

Any claim for breach of this limited
warranty must be made in writing
within the 5-year warranty period.
Any claim must be mailed or
delivered to Orenco Systems®, Inc.,
814 Airway Avenue, Sutherlin, OR
97479, Telephone: 541-459-4449,




