John Elias Baldacci
Governor

June 5§, 2006

Bio-Microbics, Inc.
Attn.: Allison Blodig, Regulatory Affairs Manager
8450 Cole Parkway
Shawnee, KS 66227

Maine Department of Health and Human Services

Maine Center for Disease Control and Prevention
286 Water Street, 3 Floor
11 State House Station
Augusta, ME 04333-0011

Subject: Product Registration, Bio-Microbics FAST System, 75 Per Cent Reduction

Dear Ms. Blodig:

Brenda M. Harvey,

Commissioner

Dora Anne Mills, MD, MPH
Fublic Health Director
Maine CDC Director

The Division of Health Engincering 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 (Rules), for code

registration, for use in Maine,

Produet Description

The Bio-Microbics FAST Systems consists of external air blowers, a bubbler, and a proprietary growth medium (e.g, “RetroFAST” insert
for RetroFAST models and “MicroFAST” for other models). The RetroFAST models are designed for installation in conventional septic
tanks. MicroFAST, HighSirength FAST, and NitriFAST are complete units, The Bio-Microbics FAST System is designed for use with
conventional onsite sewage disposal areas and drip irrigation disposal areas. The various models have the treatment capacities shown in

the following table.

Model Capacity (gpd)
RetroFAST 0.25 250
RetroFAST 0.375 375

MicroFAST 0.5 500
MicroFAST 0.9 900
MicroFAST 1.5 1500
MicroFAST 3.0 3600
MicroFAST 4.5 4500
MicroFAST 9.0 2000
HighStrength FAST L0 1600
HighStrength FAST L.5 1500
HighStrength FAST 3.0 3000
HighStrength FAST 4.5 4500
HighStrength FAST 9.0 2000
NitriFAST 0.5 500
NitriFAST 0.75 150
NitriFAST 0.9 900
NitriFAST 1.5 1500
NitriFAST 3.0 3000
NitriFAST 4.5 4500
NitriFAST 9.0 9000

The principal difference between the various models is their treatment capacities. A copy of NSF Standard 40 approval for the FAST

Single Home System, dated August 28, 1996, was also included in your original application.

Qur vision Is Maine people enjoying safs, heaithy and productive lives.

Phone: (207) 287-5695 Fax: (207) 287-3165

NexTalk {former TTYY/TDD Line})

1-800-608-0215
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You have requested approval for use of these devices in Maine, and that the Division allow a 75% reduction in disposal area size for use
of these devices

Claim

According to the information you provided, the Bio-Microbics FAST System provides significant reductions in BODs, TSS, and nitrogen
compounds.

Determination

On the basis of the materials submitted, the Division has determined that the Bio-Microbics FAST System is acceptable for use in the
State of Maine, provided that it is instailed, operated, and maintained in conformance with the manufacturer’s directions, with the
following conditions:

1. The disposa!l areas for onsite sewage disposal systems using the Bio-Microbics FAST System shall be sized in accordance with
Table 603.1 of the Subsurface Wastewater Disposal Rules, except as allowed pursuant to Condition #2, below.

2. Stone trenches are allowed a 75 per cent reduction in size, based upon the standard sizing requirements of the Rules, when used
with the Bio-Microbics FAST System.

3. Inthe event that the product fails to perform as claimed by the applicant, use of the product in Maine, including all installations
approved pursuant to Section 1801.7 of the Rules, shall cease. Use of the product shalf not resume until the applicant and the
Division have reached a mutually acceptable agreement for resolving the failure to perform as claimed.

4. This letter supersedes the letter dated August 30, 2002.

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 The Bio-Microbics FAST
System. Further, registration of this product for use in the State of Maine does not represent Division preference or recommendation for
this product over similar products.

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

Sincerely,

ol

James A. Jacobs nvironmental Specialist IV
Wastewater and/Plumbing Control Program
i th Engineering

“g-miail: james. jacobsen(@state.me.us

fiaj

%x¢: Product File
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Jacobsen, James /

e 7%
From: Martin, Russell LS. Ak Bovricenboses
Sent: Tuesday, May 09, 2006 2:51 PM
To: Jacobsen, James
Subject: FW: Approval lelter

Attachments: RUSSELL G. MARTIN {russell.martin@maine.gov).vcf
Jim,

Couldn't we consider this email a request for approval of the FAST system with a 75% reduction equivalent to
what was given to SeptiTec and Clean Scluticns, and simply sent them a similar approvai letter?

Russell G. Martin, PE, F.NSPE REC gv

Director, Subsurface Wastewater Program
Division of Environmental Health

Department of Health and Human Services MAY 0 2006

(207) 287-4735 WASTEWATER
(207) 287-3165 FAX PLUMBI PAR
russell. martin@maine.gov NG PROGFMM

E-Mail Confidentiality Notice

Confidentiality Notice: This e-mail message, including any attachments, is for the sole use of the
intended recipient(s) and may contain confidential and privileged information. If you are not the
intended recipient, or an authorized agent of the intended recipient, please immediately contact the
sender by reply e-mail and destroy/delete all copies of the original message. Any unauthorized review,
use, copying, disclosure, or distribution by other than the intended recipient or authorized agent is
prohibited.

From: Allison Blodig [mailto:ablodig@biomicrobics.com]
Sent: Tuesday, May 09, 2006 12:26 PM

To! Martin, Russell

Cci James Jacobsen

Subject: Approval letter

Hello Russ,

How are things in beautiful Maine? It has been cold and rainy here for about a week. The sun is out today thank
goodness...it kind of lifts my spirits and turns me to thoughts of our approval in Maine. You and | talked several
weeks ago and discussed our approval letter that was issued a few years back for a 75% reduction and the
possibility of revamping it so it was more clear. | know that you and James were going to discuss this issue and
decide how to do this. Our distributor has contacted me several times to find out the status and indicated that he
was told we had to specifically apply for the approval with the use of a certain drainfield design and that we are
currently not approved. | am confused as our letter indicates we are approved on a provisional basis. 1 am not
familiar with this drainfield design and when the letter was originally issued there was nothing requesiing this type

5/11/2006
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of information so | am at a stand-still right now. If this is the only way we can get the approval leiter reworked
then we need to move forward on it and | would assume that it would be a simple amendment. | coufd really use
some direction though.

if you or James could give me a call to discuss, or just reply to this request via email | would greatly appreciate it.

Regards,

Alison Blodiy
Allison Blodig, REHS
Regulatory Affairs Manager
Bio-Microbics, Inc.
{913)422-0707

Note: This e-maif and any files transmitted with it are confidential and are intended solely for the use of the
individual or entity to whom they are addressed. If you are NOT the infended recipient or the person responsible
for delivering the e-mail to the intended recipient, be advised that you have received this e-mail in error and that
any use, dissemination, forwarding, printing, or copying of this e-mail is strictly prohibited. We believe but do not
warrant that this e-mail and any affachments are virus free. You must therefore take full responsibility for virus

checking.

5/11/2006




OFFICE - 161 CAPITOL STREET

STATE OF MAINE
DEPARTMENT OF HUMAN SERVICES
DivisioN OF HEALTH ENGINEERING
11 STATE HOUSE STATION
AUGUSTA, MAINE

04333-0010
KEVIN W. CONCANNON

ANGUS 8. KING, JR. A £30. 2002
GGVERNOR ugus ’ COMMSSIONER

Bio-Microbics, Inc,
Attn: Allison Blodig, REHS
8450 Cole Parkway
Shawnee, KS 66227

Subject: Product Registration, Bio-Microbics FAST Systems

Dear Ms. Blodig:

Thank you for your letter dated August 15, 2002 regarding your company’s product. This information
was submitted pursuant to Section 1802 of the Maine State Plumbing Code, Subsurface Wastewatcr

Disposal Rules (Rules), for code registration, for use in Maine.

Product Description

The Bio-Microbics FAST Systems consists of external air blowers, a bubbler, and a proprietary growth
medium (e.g, “RetroFAST” insert for RetroFAST models and “MicroFAST” for other models). The
RetroFAST models are designed for installation in conventional septic tanks. MicroFAST, HighStrength
FAST, and NitriFAST are complete units. The Bio-Microbics FAST System is designed for use with
conventional onsite sewage disposal areas and drip irrigation disposal areas. The various models have
the treatment capacities shown in the following table.

Model Capacity (gpd)
RetroFAST 0.25 250
RetroFAST 0.373 375
MicroFAST 0.5 500
MicroFAST 0.9 900
MicroFAST 1.5 1500
MicroFAST 3.0 3000
MicroFAST 4.5 4500
MicroFAST 9.0 9000
HighStrength FAST 1.0 100
HighStrength FAST 1.5 1500
HighStrength FAST 3.0 3000
HighStrength FAST 4.3 4500
HighStrength FAST 9.0 9000
NitFAST .5 500
NitrdFAST 0.75 750
NitriFAST 0.9 200
NitriFAST 1.5 1500
NitriFAST 3.0 3600
NitriFAST 4.5 4500
NitriFAST 9.0 92000

A
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The principal difference between the various models is their treatment capacities. A copy of NSF
Standard 40 approval for the FAST Single Home System, dated August 28, 1996, was also included in

your application.

You have requested approval for use of these devices in Maine, and that the Division allowa 75% .
reduction in disposal area size for use of these devices; no specific rationale for such reduction was

provided,

Under provisions of Table 603.1 of the Rules, the lowest adjustment factor allowed for improved effluent
quality is 0.5, for a combined effluent BODs and TSS of 30 mg/l or less.

Claim

According to most of the information you provided, the Bio-Microbics FAST Systems produce effluent
with a combined BODs and TSS less than 30 mg/l. Frequently, the test results demonstrated individual
BODs and TSS levels less than 10 mg/l. The ETV test results you submitted had average combinéd
BODs5 and TSS of 37.62 mg/l.

No compelling rationale was presented to support the request for a 75% reduction in disposal area size.

Determination

On the basis of the foregoing, the Division has determined that the Bio-Microbics FAST System is
acceptable for use in the State of Maine on a Provisional Approval basis, provided that they are installed,
operated, and maintained in conformance with the manufacturer’s directions.

Disposal area size reductions shall be in accordance with Table 603.1 of the Rules.

Provisional approval installations may include sites that require a variance or waiver to the Rules, with
the provision that such variances or waivers are also subject to the standard variance requirements of the
Rules, i.e., a passing point score for soils related variances, etc. Onno less than a monthly basis for a
period of not less than one year, the applicant shall test the influent and effluent of each installed new or
experimental technology system for the following parameters: five day Biochemical Oxygen Demand
(BOD5), Total Suspended Solids (TSS), Nitrate Nitrogen (N03), and coliform bacteria. The results of

' these tests shall be submitted to the Division on no less than a semi-annual basis.

In the event that the product fails to perform as claimed by the applicant, use of the new or experimental
technology in Maine, including all instalations approved pursuant to Section 1801.7 of the Rules, shall
cease. Use of the new or experimental technology shall not resume 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 Bio-Microbics FAST Systems. Further, registration of this
product for use in the State of Maine does not represent Division preference or recommendation for this

product over similar products,
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If vou have any questions please feel free to contact me at (207) 287-5695.

Sincerely,

Division of Health Erfgineering
c-mail: james.jacobsen@state.me.us

fja]

Enc:  Chapter 6, CMR 241
Chapter 18, CMR 241

xe: Product File




Message Page 1 of 1

Jacobsen, James

From:
Sent:
To:

Jacobsen, James Z V
Thursday, June 26, 2003 11:5% AM

‘Allison Blodig'

Subject: RE; Oops

Alison,

The letter ended up on my desk anyway. I've added you to the database, and the next time we print a report, it'li show
up appropriately. In the meantime, we'll be sending oui update sheets with our semi-annual newslelters.

Jim

From: Allison Blodig [mailto:ablodig@biomicrobics.caom]
Sent: Thursday, June 26, 2003 11:29 AM

To: james.jacobsen@state.me.us

Subject: Oops

Looks like if | did send the letter it went to Russell Martin for some reason. 1am just going to resend the letter
today to you.

Regards,

Allison Blodig
Regulatory Affairs Coordinator

Bio-Microbics, Inc.
(913)422-0707

Note: This e-mail and any files transmitted with it are confidential and are intended solely for the use of the
individual or entity to whom they are addressed. i you are NOT the intended recipient or the person responsible
for delivering the e-mail to the intended recipient, be advised that you have received this e-mail in error and that
any use, dissemination, forwarding, printing, or copying or this e-mail is strictly prohibited.

6/27/2003




INCORPORATED

8450 Cole Parkway = Shawnee, K8 66227 » Phone: 913-422-0707 = Fax: 913-422-0808
e-maii; onsite@biomicrobics.com & www.biomicrobics.com » §00-7563-FAST(3278)

June 5, 2003
JUN 1 0 2003

Mr, Russell Mattin
11 State House Station,
Augusta, ME 04333-0011

Dear Mr. Martin:

On August 20, 2002 Bio-Microbics, Inc. was granted a provisional approval for a 75%
drainfield size reduction the FAST® wastewater treatments systems. In that approval
request we discussed the RetroFAST 0.25 and 0.375 models to be used primarily with
failing septic systems treating domestic sanitary waste. Since we were granted approval
on these systems we are asking that the RetroFAST be listed under the Advanced
Treatment Retrofit category of your product listing with a General Approval along with
the White Knight and the Pirana. I have included the official results from the ETV
testing program which has been completed.

If you have any questions or need further information, please contact me at (800)753-
3278 (FAST), or Jim Russell with J&R Engineering at (207)947-2248.

Sincerely,

,(%%L@@“T‘? % j

Allison Blodig, REHS
Regulatory Affairs Coordinator
Bio-Microbics, Inc.
(913)422-0707

(5

Enclosures

cc: Maine regulatory files



NSF International
Ann Arbor, MI * Sacramento, CA + Washington, D.C. * Brussels, Belgium

Data Summary for BioMicrobics, Inc. RetroFAST 0.375
Under the EPA ETV Water Quality Protection Center

The following is a preliminary summary of the test results obtained for the BioMicrobics, Inc.
RetroFAST 0.375 system for nutrient reduction under the ETV Water Quality Protection Center. These
results have been QA reviewed, but will not be considered final until afll EPA reviews have been
completed. The testing was completed at the Mamquam Wastewater Technology Test Facility (British
Columbia) during the period of September 2001 through October 2002. The data summarized below
does not include data for November 2001 because of errors in testing. A full report for this testing will
be completed soon and posted on the EPA (www.epa.gov/etv) and NSF (www.nsf.org/etv) web sites.

Table 1. BOD,/CBOD, and TSS$ Data Summary

BOD, CBOD, TSS
Influent  Effluent  Removal Influent Effluent Removal
(mgl) (mg/) Percent (mg/L) (mg/L) Percent
No. Samples b1 bt 61 61

Average 150 12 92 190 28 84
Median 140 12 92 170 23 88
iax 210 28 a8 440 110 08
Min o0 2.0 M 10 3 14
Std. Dev. 29 59 14 59 25 15

Table 2. Nitrogen Data Summary

TKN Ammonia Total Nitrogen | Nitrate| Nitrite
(mgfl) (mg/L) (mgfL) (mgfi) | (mil)
jnfluent  Efffuent Influent  Effluent influent  Efffuent  [Efffuent  [Effluent
No. Samples 61 61 61 61 61 61 59 58
Average 39 1i 28 6.0 38 19 18 1 <0.002
Median 37 6.6 28 37 37 18 80 | <0002
Maximum 64 44 42 30 64 44 18 0.006
Minimum 28 17 19 0.2 28 6.4 01 | <0002
Std. Dev. 8.9 10 40 6.9 8.9 16 50 0.002

NSF Contact: Thomas Stevens
{734) 769-5347

stevenst(@nsf.org

P.0. Box 130140 Ann Arbor, M1 481130140 USA
734-769-8010 1-800-NSF-MARK Fax 734-769-0109
B-Mail: info@nsforg Web:http://www.nsforg




Bio-Microbios FAST Effluent BODS & TSS

Florida OWNRS systems test Phase 1

Avg. BOD5 & TSS=10.25mg/l  11/96-8/97

Florida OWNRS systems test Phase 2

Avg. BOD5 & TSS =7.81 mg/l 8/98-12/99
Paradise Elementary School

Avg. CBODS5 & 1SS =8.80mg/l  1/01-5/01
Coonamesset Inn (MA)

Avg. BODS & TSS=36.95mg/t  8/96-4/99
(influent levels estimated, not measured)

99 Restaurant (MA)
Avg. BODS5 & TSS = 181.68 mg/l  2/97-10/98
(only 4 samples; influent levels >4000 mg/l each)
ETV SWP Residential Testing

Avg. BODS & TSS = 37.62 mg/l

£7130/0 7

Reductions are in excess of 90% of influent levels in all data sets, except as noted for

Coonamesset Inn.




HCOGRPORATED

8450 Cole Parkway » Shawnee, KS 66227 » Phone: 913-422-0707 = Fax: 913-422-0808
g¢-mail. onsite@biomicrobics.com » www.biomicrobics.com = §60-753-FAST({3278}

August 15, 2002

Mr. Russell Martin
11 State House Station,
Augusta, ME 04333-0011

Dear Mr. Martin:

We are wriling to request a review of the following Bio-Microbics FAST® products for a seventy-five
percent reduction in disposal field size in Maine:

Residential Waste High Nitrogen Waste High Strenth/Commercial Waste

MictoFAST 0.5 NitriFAST 0.5 HighStrengthFAST 1.0
MicroFAST 0.75 NitriFAST 0.75 HighStrengthFAST 1.5
MicroFAST 0.9 NitriFAST 0.9 HighStrengthFAST 3.0
MicroFAST 1.5 NitriFAST 1.5 HighStrengthFAST 4.5
MicroFAST 3.0 NitriFAST 3.0 HighStrengthFAST 9.0
MicroFAST 4.5 NitriFAST 4.5

MicroFAST 9.0 NitriFAST 9.0

We also request that you consider our RetroFAST® 0.25, and 0.375 models for use primarily with failing
septic systems treating domestic sanitary waste.

We have included a catalogue which contains information on treatment capacities, drawings and
specifications for all of our models and parts, data from several installations, NSF data, and preliminary

ETV data on the RetroFAST® units.

If you have any questions or need further information, please contact me at (800)753-3278 (FAST), or Jim
Russell with J&R Engineering at (207)947-2248.

Singerely,

Allison Blodig, REHS
Regulatory Affairs Coordinator
Bio-Micrabics, Inc.
(913)422-0707

Enclosures

cc: Maine regulatory files




BIO- m:qnomcs

8450 Cole Parkway « Shawneg, KS 66227 » Phone: 913-422:0707 a Fax: 9134220808
e-maik: onsite@biomicrobics.com » www.hiomicrobics.com

Fast® Wastewater
Treatment Systems

Application

for Disposal Field
Reduction in
Maine

® Page 1




8450 Gote Parkway = Shawnee, K8 66227 » Phone: 913-422-0707 = Fax: 813-422-0808
g-mait: onsite@biomicrobics.com * www.biomicrobics.com » 800-753-FAST(3278)

FAST, Models and Treatment Capacities®

Maximum Treatment Capacity Blower Minimum
Retrofit Volume per Persons per CapaCity Total Tank
Applications Module Module** Volume
250 GPD 1/8-1/4 Hp 500 GAL
RetroFAST;0.25 (946 LPD) 1 - 4 persons 6-17 cfm (1893 L)
375 GPD 1/4 Hp 750 GAL
RetroFAST0.375 (1419 LPD) 1 - 6 persons 17-24 cfm (2838 L)
Residential Maximum Treatment Capacity Blower Minimum
Application Volume per Persons per Capacity Total Tank
Modules Module Module** Volume
500 GPD 1/3 Hp 800 GAL
MicroFASTe 0.5 (1893 LPD) 1 - 8 persons 22-25 cfm (3028 L)
900 GPD 1/3 Hp 1250 GAL
MicroFASTe 0.9 (3407 LPD) 1 - 14 persons 22-25 ¢fm (4732 L)
1500 GPD 1/2-314 Hp 1875 GAL
MicroFASTe 1.5 (56878 LPD) 6 - 21 persons 34-40 ¢fm (7098 L)
3000 GPD 1.15-1.5 Hp 3750 GAL
MicroFASTg3.0 (11358 LPD) 10 - 42 persons 72-80 ¢fm (14195 1.}
4500 GPD 2-2.5 Hp 5625 GAL
MicroFAST4.5 (17034 LPD) 18 - 63 persons ~125-1356 cfm (21293 L)
9000 GPD 4-5 Hp 11250 GAL
~ MicroFASTg9.0 (34088 LPD) | 30-126 persons | ~172-226 cfm (42586 L)
HighStrength / Maximum
Commercial Hydraulic Blower Minimum Total
Application Capacity Capacity Tank Volume
1000 GPD 12 Hp 1250 GAL
HighStrengthFASTg 1.0 (3785 LPD) 32-36 cfm (4732 L)
1500 GPD 1-1.15 Hp 1875 GAL
HighStrengthFASTe 1.5 (6678 LPD) 50-60 ¢fm (7098 L)
3000 GPD 2-2.5 Hp 3750 GAL
HighStrengthFASTe 3.0 (11356 LPD) 804100 cfm (14195 L)
4500 GPD 34 Hp 5625 GAL
HighStrengthFASTe4.5 (17034 LPD) ~165-185 ¢fm (21293 L)
8000 GPD 7.5 Hp 11250 GAL Prepared by Bio-Microbics, Inc.
HighStrengthFASTe9.0 | (34068 LPD) ~275-310 ofm (42586 L) 08/05/01

*MPORTANT: The BOD loading of each individual application, along with the above flow paramelers, are the major

determining factors in the design for each FAST wastewater ireaiment applicalion.

~PLEASE note that only residential applications or those applications requiring ireatment for cniy sanitary wastewater may be
designed from the number of persons per module.




INCORPORATED

8450 Cole Parkway » Shawnee, KS 66227 = Phone: 913-422-0707 = fax: 913-422-0808
g-mail: onsite@biomicrobics.com =~ www.biomicrobics.com = 860-753-FAST(3278)

Other FASTg Models and Treatment Capacities

Maximum
NitriFASTg Treatment Blower Minimum Total
Capacity Capacity Tank Volume
500 GPD 13 Hp 1250 GAL
NitriFASTo 0.5 (3785 LPD) 22-25 cfm (4732 L)
1000 GPD 1/3 Hp 1250 GAL
NitiFASTs1.0 (3785 LPD) 22-25 cfm (4732L)
1500 GPD 1/2-3/4 Hp 1875 GAL
NitriFAST 1.5 (5678 L.LPD) 34-40 cfm (7098 L)
3000 GPD 1.15-1.5 Hp 3750 GAL
NitiFASTs 3.0 (11356 LPD) 72-80 ¢fm {14195 L)
4500 GPD 2-2.6 Hp 5625 GAL
NitriFAST» 4.5 (17034 LPD) 125-135 ¢fm (21293 L)
2000 GPD 4-5 Hp 11250 GAL
NitiFAST9.0 (34068 LPD) 172-226 cfm (42586 L)
Maximum
LagoonFASTe Treatment Blower
Capacity Capacity
1500 GPD 1-1.5 Hp
LagoonFASTe1.5 (6678 LPD) 50-60 ¢fm
3000 GFD 2-2.5Hp
LagoonFASTe3.0 {11366 LPD) 80-100 ¢fm
4500 GPD 34 Hp
LagoonFASTg4.5 (17034 LPD) ~165-185 cfm
8000 GPD 7.5 Hp Bio-Microbics. |
L agoonFAST9.0 (34088 LPD) | ~275-310 cim Prepared by Bie Microbics, Inc.

*IMPORTANT: The BOD loading of each Individuai application, along with the above flow paramaters, are the major
determining factors in the design for each FAST wastewater treatment application.

**pPLEASE note that only residential applications or those applications requiring treatment for only sanitary wastewaler may be
designed from the number of persons per module.




INCGORPORATED

8450 Gole Parkway = Shawnee, KS 66227 » Phone: 913-422-0707 » Fax: 813-422-0808
e-mail: onsite@blomicrobics.com » wwyy.biomicrobics.com = 800-753-FAST(3278)

Air Blowers

Hydraulic Required Blower Options
;ﬁg; C?g;g)ty ?,t’:::: Single Phase | Single Phase | Three Phase | Three Phase
1101116V | 208/220/230V | 208/220/230V 480V
RetroFAST 1/8 Hp 2.0amp 1.0amp
0.25 250 6-17 cfm 0.232kw/hr 0.232kw.hr | Consult Factory | Consult Factory
RetroFAST 1/4 Hp 2.3amp 1.15amp
0.375 375 17-24 cfm 0.266%w/hr 0.2688kw/hr | Consuit Factory | Consult Factory
MicroFAST 13 Hp 2.8amp 1.4amp
0.5 500 22-25 ¢fm 0.322kwihr 0.322kwihr | Consult Factory | Consult Factory
MicroFAST 1/3 Hp 2.8amp 1.4damp
0.9 900 22-25 cfm 0.322kw/hr 0.322kw/hr | Consult Factory | Consult Factory
MicroFAST 1/2-3/4 Hp 4.6-5.0amp 2.3-2.5amp
1.5 1500 34-40 ofm | 0.52-0.57kwihr | 0.52-0.57kw/hr | Consult Factory { Consult Factory
MicroFAST 1.15-1.6 Hp 8.9-9.5amp 4.4-4.8amp
3.0 3000 72-80 cfm | Consult Factory | 2.05-2.19kw/hr | 1.75-1.90kw/hr | Consult Factory
MicroFAST 2-2.5 Hp 7.6-88 FLA 33FLA
4.5 4500 125-135 cfm | Consult Factory { Consult Factory ﬁfg%‘;v&,?,? 1?g9m,
MicroFAST 4-5 Hp 13212 FLA 6 FLA
9.0 9000 172-226 ofm | Consult Factory | Consult Factory | ¥ aakwir i
*High
Strength 1000 1/2 Hp 4.6amp 2.3amp Consult Factory | Consuit Faclory
FAST 1.0 32-36 ¢fm 0.5208kw/hr 0.529kwrhr
*High .
Strength 1500 1-1.15 Hp | Consult Factory | 7.5-8.8amp 4.0-4.4amp | Consult Factory
FAST 1.6 50-60 cfm 2.65-2.97kwihr{ 1.58-1.75kw/hr
*High :
Sirength 3000 2-25Hp Consult Factory | 11.5-12.9amp | 6.2-6.9amp | Consult Factory
FAST 3.0 80-100 ¢fm 2.65-2.97kw/hr [ 2.47-2.75kw/hr
*High 10.6-10.2 FLA 5.1 FLA
Strength 4500 3-4 Hp Consult Factory | Consult Factory | 101.3-112LRA 56 LRA
FAST 4.5 165-185 cfm 2 61kwhhr 2.61kwihr
*High 20.8-18.8 FLA 0.4 FLA
Strength 8000 7.5 Hp Consult Factory | Consult Factory [ 125-113LRA 57 LRA
FAST 9.0 275-310 cfm 4.80kwhr 4.80kw/hr

* ALL SYSTEM DESIGNS SHOULD BE BASED ON FLOW PARAMETERS AND BOD LOADING.
** OTHER POWER SUPPLIES MAY BE USED.




Intertek Testing Services

Job No. 473-5897 Issued: March 30, 1999

Report No. 473-5897-1/99

INSPECTION, TEST AND EVALUATION
OF A
BLOWER SYSTEM FOR WASTE WATER TREATMENT

RENDERED TO

BIO-MICROBICS INCORPORATED

GENERAL:  This report gives the results of the inspection, tests and evaluation of a blower system
for compliance with applicable requirements of the standard for Electric Fans (UL507) and the standard
Fans and Ventilators (CSA C22.2 No.113). 'This investigation was awthorized by PO#1339, dated
01/18/99. A production-line sample, in good condition was provided by the client on 02/09/99 and
tested at ITS's Coquitlam facility.

Electric Fans
UL.507

Fans-and Ventilators
CSA (22,2 No,113

Applicant: Bio-Microbics Inc.
Company Bio-Microbics Inc
8271 Melrose Drive
Lenexa, KS .
. 66214
Contact: Mr. Bob Rebori

JT31 Lial>]

warmoal HerssyManufacturer:  Same as applicant

oy
T e
O Contact: Same as applicant
ASir An independent organization testing for safety, performance and certification.
Hor

N All services uniertaken are subject to the following general policy: Reports are submitted for exclusive use of the clients to whom
they are addressed. Their significance is subject to the adequacy and representative character of the samples and to the
comprehensiveness at the tests, examinations or surveys made. This document may not be reproduced except in its entirety without
written permission from ITS.

Intertek Testing Services NA Ltd.

211 Schoolhouse Straat, Cogquitlam, BC V3K 4X9 Canada
b am EoAA191 Bav RO4.594.01868 Home Pags www.worldlab.com

—




Report No.: REVISION PAGE Issued:03/30/99
Client Name : Total Pages in this Report: 39

" The following changes have been made to this Report:
DATE, APPROVAL PAGE ITE DESCRIPTION

N/A




Report Mo.: 473-5897-1/99 Intertek Testing Services NA Ltd. Issued:03/30/99
Bio-Microbics : Page 3 Revised:

TEST PERFORMANCE

A representative sample of the product was tested in accordance with the standard for

The following tests were performed:

Descrintion Standard(s) / Clause
Rating CSA C22.2 No.113/6.3
Temperature CSA C22.2No.113/ 6.4
Dielectric Strength CSA C22.2 No.113/6.5
Temperature (Abnormal) CSA €22.2 No.113/ 6.11
Continuity of Grounding Circuits UL507 7 31

Starting Current UL507 /32

Tnput ' ULS507 /33

Temperature ULS507 / 34

Dielectric Voltage Withstand UL507 /35

Results of the tests indicate. the specimens conform.to.applicable test criteria.



HCORPORATED

8450 Cole Parkway » Shawnee, KS 66227 » Phone: 913-422-0707 = Fax: 913-422-0808
e-mail: onsite@biomicrobics.com = www.biomicrobics.com = 800-753-FAST{3278)

Description of Accessories and Other Parts
Panel Timers*

Panel timers enhance FASTg performance in some situations and decrease
electrical costs. The panel timers are simple to program and are incorporated into
the circuit board design.

Expanded Panels*

Expanded panels have the ability to control one pump up to 1/2 Hp with three floats.
The expanded panels are simple to program and are incorporated into the circuit
board design.

TRACK,

TR in acronym for Talking Remote Alarm alling Kit.! TRACK is an
electronic device that uses an existing phone line to monitor operations of
appliances and notify a remote location in event of an alarm. The system is
available in four versions, TRACK |, TRACK IV, TRACK 1 PLUS and TRACK IV
PLUS. TRACK | can receive one alarm input onsite, and the TRACK IV can receive
up to four alarm inputs onsite. TRACK | PLUS features the ability to program one
alarm input from a remote location, and TRACK IV PLUS features the ability to
program up to four alarm inputs from a remote location. TRACK PLUS requires a
dedicated phone line for the remote programming. Once an alarm site is activated,
the TRACK system will dial up to four different telephone numbers until a successful
connection is made. A short message is then delivered to inform the receiver where
the alarm was activated. The TRACK IV will notify the receiver exactly which alarm
point (one, two, three, or four) was activated. TRACK will also calioutata
programmed frequency and notify a service person that the system is running
correctly, offering assurances that ali system components, including TRACK, are
functioning as intended. The frequency of this call can be adjusted so that TRACK
dials out once every one to 365 days.

Grease Interceptors

Grease interceptors are designed to promote regular maintenance through simple,
accessible cleaning methods. The multiple baffle system is equipped with an
effluent flow control valve and constructed with corrosion resistant material.
Bio-Microbics, Inc. grease interceptors are IAPMO (International Association of
Plumbing and Mechanical Officiats,) UPC (Universal Plumbing Code,) and PDI
(Plumbing and Drainage Institute) certified, and have grease elimination capabilities
well beyond IAPMO requirements.

*PANELS ARE INTENDED FOR USE WITH FAST, SYSTEMS




HCORPORATED

8450 Cole Parkway = Shawnee, KS 66227 » Phone: 913-422-0707 « Fax: 813-422-0808
e-mail: onsite@biomicrobics.com » www.biomicrobics.com = 800-753-FAST(3278})

MAINTENANCE INSPECTION AGREEMENT

For Bio-Microbics, Inc. Authorized Technician

It is hereby agreed this day of , (year) by and between ___ (owner)
and of (service provider)
that in consideration of the payments provided for herein, will provide the

services of a factory-trained representative to perform a Preventative Maintenance Inspection of the equipment
described herein on the frequency shown below.

Each inspection of the equipment shall be followed by a written report to the Purchaser. The inspection
report will describe the operational status of the system. It will also include recommendations for any preventative
maintenance deemed necessary by the inspector as well as a list of any replacement parts needed.

This agreement does not assume any responsibilities or obligations which are normally the
responsibilities of Purchaser’s maintenance department (if applicable) as related to parts or labor and does not
extend to cover any costs that may be associated with any recommendations made under this agreement.
can only supply patts or labor after receipt of Purchaser’s purchase order.
Billings for inspection trips shall be made on a basis.

In no event shall Bio-Microbics, Inc. or be responsible for special or
consequential damages, including but not limited to, loss of time, injury to person or propetty or any other
consequential damages or incidental or economic loss due to equipment failure or for any other reason
whatsoever.

This agreement shall remain in force for a period of ____ year(s), beginning , (vear)
and ending ) (year).

Equipment Covered Under This Agreement

Nomenclature Serial Number Location Min No. of Annual Frips Annual Rate

Purchaser: Service Provider:

Sign: Sign:

Print: Print:

Date: Date:

Address: Address:

Address: Address:

Phone: Phone:

Fax: Fax:

E-mail: E-mail:




8450 Cole Parkway = Shawnee, K5 66227 » Phone: 913-422-6707 = Fax: 913-422-0808
g-mail; onsite@biomicrobics.com = www.biomicrobics.com » 800-753-FAST(3278)

FIELD INSPECTION & SERVICE REPORT
For Bio-Microbics Single Home FAST® System

INSTALLATION

AUTHORIZED SERVICE PROVIDER

Installation Address

Name

Owner Name

Siveet

Mail Address

City State  Zip

Mail Address

City State  Zip

Phone Fax
e-mail

Phone Fax
e~mail

INSTALLATION

INFORMATION

Model No.

Serial No.

Date of Installation Date of last pumpout

EQUIPMENT = | YES

NO

- MAINTENANCE PERFORMED
- AND COMMENTS

Flectrical Panel(s)

Visual Alarm Operating

Audio Alarm Operating
(if present)

Blower(s)

Air Inlet Filter Clean

Blower Hood Vents Clear

Excessive Noise

Excessive Vibration

Treatment Unit(s)

Unusual Odor

Pumpout Required;

Primary Settling Zone

Aerobic¢ Treatment Zone

EFFLUENT (options) LIMIT

RESULT

Estimated Daily Flow

pH (Standard Units) 6-9 S.U.

Color Clear

Temperature

Odor Slightly
Musty odor
(not septic)

OWNER SIGNATURE

TECHNICIAN SIGNATURE

SERVICE DATE




Product Registration & Start-Up Report

o
M IGH“BIG 3 8450 Cole Parkway Ph: 800-753-FAST (3278)

B e aaTen Shawnee, KS 66227 Fax: (913) 422-0808
www.biomicrobics,com
PLEASE CIRCLE
MODEL:" MicroFASTs  HighStrengthFASTs  RetroFASTy  NitriFASTe LagoonFASTs

MODEL SIZE: 025 0.375 0.5 0.75 0.9 1.0 15 30 45 9.0

SERIAL NUMBER - DATE OF INSTALLATION

OWNER

NAME

ADDRESS

CITY/STATE/ZIP
PHONE/FAX | |

INSTALLATION SITE (if different than OWNER)

NAME
ADDRESS
CITY/STATE/ZIP -

PHONE/FAX L

BIO-MICROBICS DISTRIBUTOR

NAME |
ADDRESS
CITY/STATE/ZIP
PHONE/FAX

INSTALLER

NAME
ADDRESS
CITY/STATE/ZIP
PHONE/FAX

CONSULTING ENGINEER (if applicable)

fom T

ADDRESS |
CITY/STATE/ZIP

PHONE/FAX |




Complete this section ONLY if the FASTg was installed in tank at the jobsite.

Tank Mariufacturer

Tank Model No.

Working Liguid Volume in Trash Collector Chamber
Working Liquid Volume in FAST Treatment Chamber

FAST system installed using which method ________ Lid Suspension

e . Teg Support
FAST system installed into tank by whom:
B Tankage Yes | No Service & Access Ports Yes |No
- Concrete Tank Trash Tank Clean Out Present
Fiberglass Tank FAST Chamber Clean Out Present
Antii-Flotation Installed Trash Tank Vent
11,0 Loading Capabilities Inspection Port Access to Grade
Fill Over FAST Lid
Fank Level
Watertight Joints & Piping
C |Alarm Panel/Piping
Visual Alarm Operating Length of Air Supply Line
Audio Alarm Operating Diameter of Air Supply Line
Sensor Switch Installed
D Air Blower
Filter Element Inside Inlet and Qutlet Pipe Installed Correctly
Blower Hood Installed Blowet Qperates Correctly
Blower Hood Secure Blower Area Subject to Flooding
Blower Area Ventilated Blower Area Subject to Snow Load
' : Blower Hood Vents Clear
Wired for High or Low Voltage Single Phase or Three Phase
Voltage 50 hz or 60 hz
E Treatment Unit
Air Lift Operates Correctly Remote or Inspection Port Vent
Module Insert Stable Module Sealed & Bolted to Tank
4” Qutlet Pipe Placed Air Line Connection Glued to Airlift
Length of Vent Line Size of Vent Line Pipe
F Otherx
Manuals Onsite for Owner NSF Inspection Service Given to Owner

Warranty to Owner

After NSF Service Contract to Owner

Remarks & Describe/Sketch Treatment System Components and Configuration

(attach additional sheets if necessary)

* Product Registration Report must be completed and returned to Bio-Microbics, Inc. to effect warranty. *




WS smw b A A

SZ'02Svd40413d

“SSTION LOOHLIA S0NvHD WIB41vA d0/0NY NOIS3d UL TISCENS . :
S S19000%d TW ‘SS3YN0¥d WIIOOIONHIIL 40 LSRIIND 3HL NI £SILECAII-DIE 413

INVL J11d3S 3H1 NI 3did
F0AYHISIO .+ ONILSIX3 3HL OUNI 031¥3SNI
38 N3HL N¥D HIOIHA 3did JAd 0¥

HIS .€ ¥ 1d323v TUM 370H IN3NT443 'L

UIAIALNL LON S17046 ¥0OHINY
310N MINVL 3HL DL a3170€ SI I
3HL N3IHL "SdvaLlS 3HL HONOAHL ONIL09

Ag- 433NI3S 39 ISNW 3WNAOW 1S¥d ™9
“INI "SJIgON3IN-0IE 1002 (D IHDINAL0D G

“ANI "SOTANEJIN

~DI8 AS WILSAS TIDYINDD ¥3A0E ¥

"S300J3 W01
UNY “IINIADYL ‘3LVLS "ABINODD TV
0L WADANOJ 1SNW ¢IL3 "SINOJWd NV

JILa3s '6'a) 1S¥4 0L SIINYN3LANddV TV €

-INISINd 36 AVA S¥0UA0  FILON ‘NI3H3IS
1IN3A0Y HS3H .t/1 HLIA ONIN3dO d43AUD
NV NOILYDOT G381S30 0L 1N3IA NN

0 .
‘LINN LNIA 0L dvd 3dld JAd H3ANN
isnr 3did .9 NI ¢vid .B/E "NIW S3T0H

g1 TI¥d - CLOONVATD .S HLIA 3dld d¥D e

'STI3A3 GO04 WWHNON

IADEY T3L¥O07 3 LSNW 3SvE A3A0TE
Ad0LOVA LNSNOJD -— 1334 001 NVHL
¥IA1vIAHY SIINVLISIOC 304 CLINA LSV 30

EOE> 1334 001 NIHLIA 28 LSNW 23A00E 71
S3I0N

=9 AIIA
(uo16~2
~ "NIH J9E
—
TH3SN] *LSVAO813E TR _
™~ ~
£ 3108 338 .
nup«wu._. .Gm_w . 3 _ (W15~
wag-3 Vil £ | wapg~3'NIN 9E \1 .um‘mwa"__‘_iw.uwn
/ M m“ £E /
| | %
1 - - - -_ =
- —e==—H 7N et
9 3108 JIS-T3AT] Fiiva LIRRO) 4@.“ ] |
I¥ LiNA 1SYU¥E3N TW0H OL O3S —
SdvyLS DNIONVH !
. -uOlINFIVA 34 ISOR INIOC ) q 1
ONIdld ¥3AUN NIN 3y~) ST “TyYAGHVH DNIINOW  ——" T [ el [P -LNALIN]
L/ K _
= == = 2
"y 310N 338 ) : ! . 1
OCISAS ONINDD E3ADE 00 -
LIAMNE “alatoa T -
- 1 — t e
I_ el bt by o Y | | :._I!FHE el 14
TN | R | i,
\I -..._meuw..\a—ﬁ..ﬂ@ﬂmzn , B /I
0201AD¥d 38 LSNH SINd
2 310N 33S ‘L0 Aifld 1334SNT DX SSILV
- INA/NHILVANZSED
S ELLS
CEIRDAIIH-DIE X
qO0K HIIA HIAD'W
1 uIl6-d H
— ‘NIK ~9E _
¥ _ / \ ||_|| v
uIIE-3 — - L) ~
e ll_ \0 @ B2 @!.._.l

| DG L) |
I A8 1




NS o o) 15T I TN TR T TS B 00 o o T

suonjeoyads T T
g o’isvdonsy |°

FUIUSYE JSRNF TORAW UM U 33
uD BpNPUl 1TOUS ACWassSo J3MOY BUl

.HO..W._T h 23ed ‘ ‘W3 £1-C Bupaaapasp Jo a1qodod Jamold

"SOTI0N LNOHLIA SZONWHD IWIS3ivA W0/0N¢ MDIsad Al LJsrans - adAy aapouausliad v uym paddnba
IV S1onTONd TV 'SS3NDONd WIIDOIONHIIL J0 LSTRIALNE 3HL NI AWCD IOUS UN G20 1SV40433Y YLl

IAOE ¥

Huor olpdas syl

40 wo3zzoq 2Yj o3 vpaw auys ybBnouys
puansap Aj2jopauuw| spnos paybnoys
20UE AJ4NSUS O3 pa)jegsu] pun paubssp
3y Jjous ojpauW 3y} BPO-JoD 10U

nous pue szued Bujieas Jwo Oujaou ou
WBaucD pus uoised Ul pax]d 39 NVoUs
VAW Y] 'SIVVIINS VPIW |0 JIBAT
wJOUn S| ygmouS ojuagdog oy ubissp

LABJ4N3ovINUDW T UONS 4O 3G IOMS OJPIW Yl JAISUl
Yy Ag papiacad SUDIEINULSW U213 M auaifygaliod sy Agq pazJoddns ag 1OYS

2U3 Ypm SDUDPJODDD U] 3uopR ad oUS 1] puo auahyzaliod o JAd PO 30O

G20 LSV4DV3ay auyy 40 UOIID0)TLSU pa-ingoognucu 39 N1eYs ovipsW L3V4 a4l

SROTTIMILSNI YITSA €

A L¥6> Aop

RSPNDU S| UDGIAS 2DUa)S Tonutu 4ad suonog SN 002 ©3 dn puvn suos.aad

y rsuoid Suj U0 UMOUS ST pajovdo) 29 JNOg4 (F) 03 auo (¢ wodd BuBuod

1IBUS WJOjO YL JBMOIE 32U} Jo SJmod 343 USYDE “AdpunT) "Ylod) S3[HA[RD0

240000V O3 WJDJT HYPND PUD JThSIA Ajwogd TooidAy Ag paonpoudd 1230431508

0 40 3S|SUOD JIOMS WILSAS WJIDID AUl - a3 Bujpoaur Jo agodod ag jjous

: - THWY L warsAs juawgva-y G20 LSVJIo439d Ayl

SNOITUROS ONIIVEad] 2

' 4030043 UDD

T 30U popuazyl 3 3 aysy Ag Panvisu| PUD paysiuLng ‘s

ag 2ous Jamoyy auyz pun ‘Addns go[ ayz 03 AJIA[SP pPuv 3N 1SY4 34

‘dasxdn puo aDuUTUaZUOW BURNC Jamod 243 Mauod 1OJGUOD (ODLRD32 JO USIBNDESU] MUuos 33 JO UOIRODNMC0SG

40 gJvud SV padsp|suod a4 Ious D32 ays usamsac Bula put 3NPUoD Ny 04 pJobad yjm Janddns »uoy puv
T433ld [0 S0 YONS 3DJAUIS U] PIUNSUCY HEY /S8 2dT sduy Jo30y paMdoTy sduy Wa3SAS ISV U3 USSMLIY UD|ROUPJOo0D
ANvuacu sway] asoyy 3o Jodad Jo pvoT] N4 0'1/02 23434 0S/09 “35TUd splacdd OUS J03DOULUOD Ay 'SIPoD
2UsWanoidad BU)  CAFUTIIDN S L3pUn 2BuUls 'S310A DES/SIT S| J@ROYY Yy <03 aygooddo 4oLy e TT PUY ‘9303S 1UD0)
paJannd 30U S| juauasoidadsJpodad paJinbaJ Jamod ndu syl puSUAUIND 01 WJOILUOD 1SNU (SHHUe)  'sund auy

uc Jogoy 40 4507) sgdod p4opuvys uo agodado of paubisep UD UMOUS ST ‘H-Saydu] 9 PUS ‘MA--S3youl

aApoagep udns aovidad 4o Jodad youys a0 N0US WaLSAS FUIWRAU} Ay 2€ -$3UDU] OFE JO SUOISUIW[P JIUYj
JA34n30TgNund 2y ‘popad AjundJdom ToREITEY WNWUE UM HUo3 D uyie 1ea3onis ad
3yl Bunp DIAUSS Ul 3A]3D333P usAoUd NOYS Fun 60 1SYJo33y 3yl  SWJo
5| Jo pa|dDads SO wJojJad o3 S0 A0 D0URU0S auz A Palelsy PUT SICJIUCD J2ROI TAIGWASSD Jamolg T .
JuUBLUCdUDD JOIUDYDIW T JUSAS aUl UL put papaoud ag 1oYys 1SV40d33y au3 SP[] 1-135U] 73J3sSU} Wa3sSAS 1SYd 3pniou|
03 JaMOYY Y3 uwoud au o IBJouds)p Noys suaudinba o sway| yodpuad auyg

‘iUSUoUH oM 3yl ‘'ShaJss goodd-aadwor yim

PUD TOIII10W U} S4DIFIP WOJF 3343 ad papacad ag 1poys Bulsnoy tonBungoad wRJay pajdpads pus sBumouap
e eplacud Aayy juewdinba au3 3vuz ramaid—auo ¥ NaA2] pOOYd jowWJou 3yy uo umoys ST Juaudnba papsau
543 SJND30 J3AYDUYM dn-jJo3s jJo 3ys uouyz Jaybly aq 3sSnuW UD|3oAS)3 N0 U 233)duoDd ag oUS WIRSAS
21TPp Aul WOJF SJ0aA OM% O juawdiys JAROYY ALl '850H 33aJouoD panddns 4UBUA DALY AUl DUl SDIG0JOH-0lg
30 230p 3Y3 WOJY SJI03L a3y Jo} JD3IDULUOD O WO Fn | SY40A33Y aur Ag paJnioviNuTW SO WaLSAS
JUDIJOM TTOUS Wa3SAS 3U2uavaJds 50 L WoJdd wnuxou (W S'0EY 3994 ool ¢3 dn JUILR DI} G0 LSV 40433 () NUIsUl
1SY 40333 3Ug J0 4aJnadognuou 341 r33.0Wad . PIFUNOU 30 2OYS Jamoly Ayl pUT USUJng 19YS 403I0U4U0S Sy |
YINvEavA 6 M LN LLIN3Y . CEENEIIN

W31 SAS JUSWL03U] J330MBLENM G2'0 1SV 40413y Y04 SuojpoD Dads




dHWS Aq o e gt

S/E07Usv4onsy

T0-9T-L

218(]

FI1i0N LADHLIA S0NvHD WINZ1VH J0/0NY NOIS3M 0L 1J3rens
3yv SIONC0Nd v *SS3NO0dd WIIODTMONHIAL J0 1S3HIINT 3HL N1

MNYL J1Ld3S 3HL NI 3did -

IONYHISIO ¥ ONILSIX3 3HL DINI T3LA3SNI
36 NIHL N¥3 HIIHA 3did JAd OF

IS L€ ¥ Ld33J¥v 1A 3104 IN3NTE43
‘UIAIATYL 10N SLT0E ABOHING:

SJION CMNVL 3HL 0L 03170 SI aIf
3H1 NIHL ‘S4vdalS 3IHL HONOAHL ONILTIOE

A 033123S 39 ISMOW 2N00W LSvd °
INL SOIE08IIW-0IG “1002 <33 1HOIEALOD

"ONI TSII908IIN

-0 AE W3ILSAS T0ALINOI F3A00E -

'$3U0J WA
ONY “3INIADEL “ALVLS "ANINOOD TV
0L WADANDD 1SNW ¢JL3 "S1NOdWnd "JINVL

J1L43s 5@ 1SV4 0L SIINYNILaNddY 19 °

"INIS3I¥d 38 AVH S¥0OO 310N "NIJAIS

IN3AO0¥ HS3IK .¥/T1 HLIA ONIN3dD ¥3A03

NV NOILYIO7 g3¥IS3T 0L IN3GA NN
0

LINM LN3A 0L a¥2 3dId JAd H3ANN

1SOF 3dld .9 NI ¢vI0 .B/E) 'NIW S30H

91 1TI™G  CLNONY3TD .9 HIIA 3did a¥3 7

'S1IAIT Q0074 IYWAON

IADEY 431vI0DT 39 1SNW 38SvE 33m07d
AMOLO9A LNSNOD —- 1334 001 NeHL
YILY3IND SIINVLSIO &04 ClINN LSVd 40

(WSOEY 1334 001 NIHLIA 39 1SNW 307 T
SAI0N

9 HIUN JIS-13ATT F3IvA 1IEHHGD
IV 1IN ASVADRL3Y QT0H 0L O350
SJdVHLS INIONYH

ONIdld ¥3M0E NIN U3r=1 W&

. "y 310N 333
OALTAS INYINGD ¥3MOE DY
LINANOD WITX1D373

1 210N 333
CSENVIM-TIE AEX
QuoH H1IA YAADE

(SOIEOATTH-TIE AED
LHISNI A5V A0¥IIY IJI.I)

£ 310N 335
ANTLIA3
TALVIAL “LSY.S
W2z=3 WId LE

v=9 A3IA

"IHOTLNILVA D6 ST INJUC
SUYAORYH ONLINDW  ——"

(W26~
‘NIW J9E
M .J-
ntm:m..u T 30N 335
tuo g~ NiH LSE \1 MNYL X33
EE \
C s

— LN

CNOIL4T
FJAVNYAL TV
Jdld ONLINIA
NIR t9FL .

Q3UIADYY 39 ASNW SIND

2 Z10N 335 Ly0d . <Wd 1T34SNI 0L SS320v
ANIA/NIOTIYAYISED
OIS
(W62
NIH .SE

LRt ditto]

NIH

=¥

A o ¥
NN @]l o me=r

W36 L-) |

#E l




AOUOM TEMOMID BT BONCAD, 4 S INOCR L]

dWS ic.s.m_ o e N s i e e BT ST L LT

suopneoypads T
SLE'Q=lSVd04)8Y
T0-ST-8  =3EQ

FILLON JNOHLIA ZONYHD IWINILIYH J0/0NY NDIS3d 0L 123rdns
IV SLONAOYd TV 'SSITUOD¥d TWIIOUTONHIZL 40 LSHYIINI SHL NI

R0 u °
3U5 30U PSpUSIUl FoU 3] 31

‘daaydn pun 3duvbuapUOM SU[ENO.I

3o 3Jod SO paJapisUoD aq yjous ‘D30
‘43394 JI0 SO YDNS 3TAUIS U] PIWNSUOD
Ajjowdou swaj} asoyj 40 Jodad Jo
Fusawaoodad ayyl CAjUbUUdoR SY3 J3pun
PaJ3A0D 30U S} AusWaDvidad s vdad

Uc JOG0] 30 3507) 'SpuJod

aAlpDagap yans aovidad Jo Jodaa nous
daJdnidognuol aug poasd ALodJdom
au3 Buunp 39jAUSS Ul aARDa3ap UaADUd
5] Jo poivads sv wJogdad oy s|oZ
JUBLUOdUOD BIMTUISW T JUIAD AU U]

diysuouHJon

PUD (OBLOU U S3D33BP WO 3343 39
N apjaovd Aayzr juswdnba ayyp jouz
‘35J|g SJNOD0 JUSABYDIM ‘dn-3J01s JO
S0P AU WoUF SJ03A OM3 JO juUBuUdYS
30 33DPp AU} WOUF SJvak 33U} JOF
FUDUJIDM JJOUS W33.8AS UaWL0aUL G/ED
1SV 0432y 2Us 40 Jadnidvgnunud 3y|

W31SAS 1UBWLIVIU] JBIVM33SO* C/E'0 LSV

U330 JNLoW
Uy Ag papjaodd SUDIEDNJLSU] U333k
BY UM 2DUOPIDDST U] aucp ag |jous

CZE0 LSYJ0418Y 8ul 4O UO[ON0ISUI
SNOLLINTLISNL
ONIT9d3d0 UNY NOIIVTWWISNL B

"WIPNIOY] S| YDHMKS IDUIYS Yonuow
y. 'sutid Syl WO UMOYS ST pajulo} 3g
NBYS WD) 3y '4amold 3yt Jo 3Jnpod
23UDPU] DF WWTID IYPND PUD JONSA

T JO 4S|SUGD JIBUS WaLSAS WJOre 3yl
SREVTY L

U0 D0JLUCD
3yy Ag palvysul put paysiudng

3¢ 1oUS Jamojg Ayz puv ‘Addns

Jzsod 3yz auond JOULUOD UDED32
auyy uaamgad Bulum puo npuoR W
(S'S/6'01 240 Sduy W30y paxooT) sduy
PUOT N4 2T/YE Z343H 0S/09 IstlUd
21BuUls 'S3I0A DEZ/SIT S) 42k01q BY} Jo0g
paJnbad Jasod andup 3y FUIIIND
pJopUDLS Ut ajuvdado oy paubisap

20 TOUS WIRSAS FuUIwWioIJ YL
THOEITTTE 3

*IC3OVURUCD 343 Ag pa)eisul
pue papacJd a9 NOUS LIVI0J32d auy
O} 3R0YY 3Y} WOoJg au) Jo abuoydsp

ay] 'smaJns joodd-daduoyl ygm
papiaoad 3¢ jous Duisnoy woinBuviosa
faoa|d-auo ¥ 113A2) POOYd (DUGOU

3y3 uoyr Jayby aq 3SNwW UOILOAE
Jamoyg 8yl ‘'asog 33aJouod papddns
J0320J3U0D 0 U0 Zjun [SYJ0WLaY Ayt
WOJd wnupxow (W S'gEd 3333 001 03 dn
*330WaU PaFUNOW 3G OUS Jsmoy 3yl
SIAOTE TIINNUR JIORTY &

PUBWDIE AB3N[F T0FAW YW 4314 32U
uT apnjoul 1oYs AlWasSST JamOYC 3y
WA3 #2-6 BulaAnsp Jo apodod Jdamo)g
adA3 aavuaustad © yaim paddnba
2UWOD NOYS FUN GLE'Q ISVI0OHL3Y dYL
TIATE ¥

Puol Dj3das ayz

30 woiao0y 3y 03 vpaw ayr ybnouug
puassap A33opauww sppes paybnos
30U3 3JNSUI C} PINPLSU] puce paubijsap
ag NoUS UjpsW 3| 'SP0JJDI 10U

woys puo syuod Bujaoas Jo Buiaou ou
urozucs puo uopisod Ul paxid a9 yous
vipsW Ayl  'SaovudJns vjpau 118 JIAC
WJoHUN S| YrmoJS Jopaa3oo0 aouy ubisap
0 Yons JO 3¢ )IOUS TpauW U] "FJasu]
auatAygefiod auy Aq pazoddns 23d jyous
1] puo auaiAuzaiiod o Jad piBia go
paJn3idognuow ag 1joUs vpad 1SYd Ayl

(0471 02FTr Aop
Jad suopon §n o/f 03 dn puv suosJad

BAlF (C) ©%. duo (> Woud Bubuoa

(938 UAPLP AdpUND) Y00y SARALDID
Awog 1o3dAy Ag pasnpodd J270M3350M
ay3. Buioady Jo agodod g oys
WIRSAS JUSWLFOIIE G/ED LSVIOURIY YL
SNOITIGNOD BNIIVE3dl 2

'3LS
o[ auyy 03 AJaApap puUL FUN ISV 3Ug
40 UOIEONNDRSU] HUDL SU} FO UOIRODMADY

03 pvobaa ygpm sanddns >uoy puvo
Wa3sSAS JSYd SUsr U2aMLaC UOIRDURJIDOD
apjanJad Jjoys Jo3oDUUOD By  'SIPOD
ayqoondde wayzo O pUT ‘a303s JOD0Y

C3 WJQIUOT 35NW (SHxuv} 'suoyd 8yl
MO UMOUS ST "H-S3YDU| 9E PUD ‘M-53You|

ZF “I-Sayou] 9 JO SUoSUSUWR JauUL)
WNWUW Y318 HUDE T URMRMR PSLONGIS ag
NOUYS Hun /L0 LSYA0433y AUl 'SwWJv)v
PUD SIOUIU0D JBMCTY "AICWESSD JSMDIY
PR 343SU| ‘3J43SU] WaLSAS [SV4 apmM>IY
noys suawdinba 3o sway| jedipuad ay

uaJasy paldioads pun sBumodp

343 uo umoys sv jusudnba papaau
Ne Upw 32.90duUoD 39 110YS WaLSAS
FUIWADSUTE 3UY] DUl ‘SOGODIN-CIT
Ao paunisSUINUTW SV WILSAS
JFUBWL0E4L G/E'0 LSV 40J1ad (T> N0aSU
pun ysjuJang JJoYS J03.D0U3LU0D BY]

WIANET 1

JOU13y JO 4 SuojoI-'|33ds




A0S sqw .u...u.un

S0

TV AdIN

° 1 SY40.01W _
T0-90-Z __21ed ;

; § M
TR IO SORVA WIE31vA au7any NoIsad U1 T33rdns e it Coven = a
sy S13NQ08d 1TV "SS3u00Ad WIITDMONHIEL 30 1SZAILND JHl NI - 3NOZ o1

T 42 3INOZ

L 310N 333

INIWLYIAL

| e e

1. gNITLL3S
sl/bu.H! via

o RD.9

o ONIAVID 3HL e %.. :

NO NAOHS SV NiH £ TIAIT ¥3LvA 3HL 18S9d qﬂgﬁg._ : 1
INSLX3 LSNW 3143vE 3HL ‘dvd 3did 3Hl gNISn . o0 Vil ¥ / _
1

31 ML 3LFNONDD 3HL 40 dOL 3HL 0L AVA . ¢
JHL TV SINDZ DAL 3HL ONLLYAVJ3S T143vE i
SHL ONILX3 ¥0 331 3did INIMINI SHL

40 401 3HL NO J4¥] 3dld ¥ Favd FIHLIS 6

1T
N

< /

SIv130 3HOW ¥0J YONYW NOLLYTIVISNI DL
59439 NV SAZIA TYNDILIGQY 335 W1 A04-

O33N JHL HNILYNIWITE ANVL NI LIN( (NVLS
0L qasn 38 AVH SNOISNILX3 937 ¥NO4 8

T
U\_.w #

. “SNV] 3LYAVI3S etz 31 | + 2108
V 36 AVH INIWLAVAWOD A¥VWINS 3HL L e dae #

TINLINNDH

“ADNddY ¥04 AJ0LIVA . !
1ASNOJ  CHNVL 3HL 40 3SVE 3HL ONY LINA f
3HL NIIALIE 03SA SI S3HINI 01 30 WOWINIH !
1
|

41 702 A€ 3ZIS 2NVl ISVIYINI ISOH ™9

Lid NOLAVAISID
W2 RS

NI "$OIS0AIIW-0IE “1002 <O 1HOINALO3 S

R (RIS S

"ONI “SOIE0¥JIA-0IE WL ik
AS WALSAS OMINOD A3IAMNE Y Al - * J

HSIH /1 HLIA
\n:uunuu INAODH “TIYLSHL

"S3a03
907 ONV “3INIADY¥d “3LVLS ‘AMINNDT TV 0L

WEDANDD LSOW €313 "SLNOdWNd “y¥Nv1l J11d3S
62y 1SY4 3HL 0L SIONYNILANddY TV ‘£

WANGH 33S--1N3SIad 3 AVW SI0AD 3LON ‘ P
| ‘ONIAYHD SAZIA WNOLLIAQY i 20 NG

09 i vl JiLd3S
VL Kl 11 DL WWIOH,
T

L4
338 "dvD 3did Adid IAd ¥3ANN 1SN0

14ld .9 NI CVIG.8/E) $3T0H 91 A0 WNWINIK
v TIN0  CLAONY3ND -9 HLIA S3dld ¥

T
NAZAIS b

— o6
IN3AOY HS3IW ¥/ HLIA ONIN3JO JIACI 02 ST S ; =1 O _ﬂg g€ O.EI NI IE
NV NOILYI0T G3AIS3C 0L IN3A N¥ 2 P 1

$T3AIT QU0 WWION 3ADEY

1

e
Q3aLvaOoT 36 1SnW 3svE ¥3mmd "ANDLIOVA aunamfu ! L
1NSNOD —-1334 001 NYHL 3319333 SAINVLISIA :

D4 ‘C1L400T@WILSAS DNidid 3HL NI sA0g13 - : .
v 40 WAHIXYA ¥ 3S0 ONY LINA LSYd J0 uoLEE/E 2 LED A S
(HC'0EY 1334 001 NIHLIA 34 LSNW 33M07E 1

SIION




ANS g wmo] BN B Ermmmm B R E SR AR TR
mgw_\/ _mco._.“_nt< YHO4MO DN
o SUIHOXIIAN
S°0 LSO -olg
T10-S2-L aje(|

BOIION LNOHLIA 39NvHI  “WI¥3LYA J0/0Nv NOIS3G 0L LJ3rdns
RY SI3NO0¥d TV "SS3¥00¥d "WINEIONHIFL 40 LSFIILINI 3H1 NI

dvd

IHL NI 30 dv¥d JAd 3HL MO13E 1SN 3did .9 NI

$370H 21-8 TUIE  "LNONYITI JAd .9 HLIA S3did
d¥3  CIN3A SY (3SN 38 AVW S130d SS333¢

SMIYIS T13ILS SSINIVLS HLIA S3dId HIVLILY ¥

"SNOISN3I1X3

9371 3HL 40 SNOIL33S 1N3 WOL10d OGNV d01 3HL
¥3INAD 3dId 3HL 4INS NV HI19N3T 03¥IS30 3H1L 0L
3dld JAd OF HIS ¥V 103 N3H1 "S3J331d 31vyvd3s
UM1l OINT ¥3IN33 3HL NI NOISNILX3 937 .6t 3HL

1N3 ©.21 C3AIADNY 3HL 1Svd L1004 3LVONDI3 OL €

IsvE

NOISNILX3 937 3H1 40 SA3ENAOD I1ISOddO 1V
S1708 3J¥d  “MNVL 3HL JO 3SVE 3HL OL <¢ATNO
S937T ¥ANYOI +> SNOISNILXI 937 3HL JOMINV

'SNOISNILX3 93271 d43Na03 (b)) 304

JHL 30 HJIV3I NO G3SnN 38 0IN0OHS ONV T3TNIINE
33V 1004 ¥3d SA3ZNIS (B) IHOI3 “NOISN3ILX3 937

+ 3HL 40 30IS HIV3 NI SMA3YIS 2> OML ONIJvd A"

Q] § o) ) p

=E201
NDILdD ONILNIA T 5 I
B il .
.:E.:E.!.J% T | _* TR L o et Hﬁu_ﬂ &t
(ST0H ST 40 NIKD ST T | ]
Sty N s ——
T AON3IS  Teeo 2 T = .
?Wvl_ y-y uonaas
SIAONY3TA . SuUCISUSWI] 850¢
ONIdld ¥V 'NIH .2 .

SNOISNIWIT e T TR EIES e,
d3M019 — m_:m_:m_:“ =

-+ ONISNOH
|

!

=

L2910

asog a3aJouny

GIALSAS 0YINDD

NOISNILX3 9371 01 1004 .2 X £ "9YNISINO 3490238 1 r\ = ‘
TN SIE0-0E 4D
SJ10N aUOH /A ¥3ADE
Adld JAd .+ HLIIM
NOISN3L1X3 937 (31100 £ AL0ON 33S ZDH .._...Qm DUH LZDU
NOISNILX3 9371 s
.21 nme>au.J ZDHWZM.._.XM_ PINV L JIVNJILIV L g
’ [ — w 1 i O
'@ 310N 335 / SN H J_
S1708 A0HING G = _
CUDTDEY
yﬁuhww_wi\\ _ 241¢ Tng = MIIA NYd M “ ~
“l||“. Oy JNC3HIS .¥ AL {W20CTY (WI/ZED _ oozen “
" ummm i .Mul LCLEE T 5 .I.I_ NIW .65 NIH S _ NI _.8¥ m
T T e ol
-2 310N 335_o T
T 3T BRI ) 1] st I %LJ
NOISN3LX3 uH._ L1od — I I I ,I._.u.na argvn
1 1
! aocemea e
NOLIVINGISG MYl T3S Es.ﬁh.al\ | 2 Sy _.f...zuu:ﬁ.%ni._




dWS 44 ~ry BC RTINS

3

0w ‘s D
OALYWOdd 0D K]y

suopeoyeds | FeSigOUIM coig
S 0°LSV-A0DIW
T0-¥e-L _®1Bd

ROLLON ANOHL1A 39NVHD WINSIVH #0/0NY NOIS3C OL
J3FENS 3V S$1ONAD¥d 7Y 'SSRIOONd WIIDOTINHIEL 40 LSIWILND 3FHL NI

TEERISUI0 J0 TUousovidad
"ATSAISP U SATIEE JU T CUSUTUACR

IS SRS TUOEIR U 5o SFep

oA CURT= o4 34N oU AUG JO Sobowop
TSIUSNDESUSS 0SSN _FUSOuu05
uﬂﬁ%ﬁmﬂ%ﬂuﬁgﬂnﬂqﬂ
SUF FOUL PIpUSTU ST S 3]

‘dasydn puT aIUTUILUIOW 2ULNOJ

40 zuod S paJspsUOD ag )1oUs D33
‘4334 €T ST UDHS IDAUSS U paunsuod
Aow.dou sway| asoyy o Jjodad Jo
juawanvIdad Ul CAFUDUUDA S[UY3 Japun
P3J3ADD 3OU S| juawadwidad/aodad

Uo JogU] 40 3500 'S3od

2A3D243p Uons aovjdad 4o Jodad Noys
JaJdNADTANUOW 3ty ‘pojuad ALU0JAJ0R
ay3 Bulunp 3D)AU3S U] A|3DLIaP U3ADUd
5| W0 poipads sv wdogusd o3 syod
2UauodwoD JODMTYDIW T FUBAS aY3 Ul

'dUSUDWHAOH

put 10J330UW U] S33333p WoJg aadi 59
ns eplacud Aayy auaudnba ayy 3ouz
1SU]F SANID0 JIASYDYM ‘dn-3403S 3O
2300 U3 WUOF SJ03A OM3 Jo uaudis
40 230p 3Uf wWoUY 5J4usA a4yl

403 JUOUJOM NOYS WILSAS JUIWADAJL
0 LSYHOJSIH 9U3 0 J3JNED04NUTW 3]

YIVS 0F PAJ0O) 0L "JAUMD

puD ‘UaplAcAd 2DAURS fJayoisul Ayt
JO4 Yonuow 2iouodas v ag yoys adaul
‘SaJdnpasodd aDuousIUDWR WIESAS puD
‘WO o4ado UORDeaSY] 4o UojdluDsap
T IPMOU IR YIMA paYs|iuUng aY

10US SjoNUDW UojFouad  Maungoognuou
ayy Ag papiaoyd SUC[IONURSU] ULLJM
YL UM SDUDPJODIDD U 3Usp Y

oS G0 LSYJO-DIW 343 FO UOjLoN0gSul
SNOLLONSLISNL

NiL d NY N 1SNL B

"PEPNIDU S| YDRIAS SDUSYS JThutu

y suepd 2yl US UMDYS SO Pa3vdo] aY
1IPUS WJTID YL JSMOYY BlUx FO IJMDg
2200PU OF WJTID 3GPNTD PUD JONSIA

T 4O 1S|SUDD JJOUS WalSAS WJOIs AL
SWAvTY Z

*A03204U0D
34Uy A payoisul puc PIYSIUING

20 |1|PYS Jan0Yy aug puv ‘Ayddns

4amod ayy “aucd ouzUCD TODMD3D
ay3 uosamaag Bulum puo 3npucd MY
YE'6/9'81 840 Sduy w030y paxynoT) sduy
PO WNd 6'1/8'€ ‘Z342H 05/09 '3S0Ud
20BuUls 'S1IOA JES/GIT 5] “3MOIG AUl 04
paJnbag Jamod jndu] 8yl FUS.JMND
PJATPUDLS LD agvJado o3 paubisap

29 TOYs WagsAs JUIWRTAIL 3YL
WIEIS313 9

03I VJRUDD 3UT AG RIN0LESY]

puv paplacad 3¢ JjoUs 1SYIOLDIW 3UL
o3 J2M0N0 343 WoJF aun o 2baoyssie
3yl ‘'SM3JDSs Fooud-Jadwol Yiim
papjaoad ag poys Buisnoy JonBuogaad
‘aDad-auc ¢ '19A] POOIZ JOWJOU

ayy uoyr J2ySly 20 1SNW UDLOASR
43M0IY 3Yl '3Sog 333JouoD pI)ddns
A033044U0D 0 UC fjuUn | SYJOJDW Ayl
WoUS ‘WNUXOW (4 T'OEY 3333 00T 03 dn
‘IROUSA PIAJUNOW 30 TTOUS JOmOYY AYL

A 1N LUwda

USWNE W3RN 1oAY UM J33d 3a
uo 2pnoul JoYS Aiwasso Jamoy ayj
"W4D g2-11 BuaAnep o 2edod Jamoiy
adAz aapouauabBad v i paddinba
aWOD J|oUs U G0 LSYAOIIH BYL

Huog cppdes auz

30 WO3300 3Uj O} vpaW AUl Ubnowyy
puansap Ajazopauu sppos paybnois
40YL a4NSUd 01 PaNLIsSU] puc paubisap
ag OUS VPAW Ayl CAROJUDDT JOou

nous pus szuod Guusas Jo Buaouw ou
Uo3ucD pun Uciiisod Ul pax)j ad Noys
VI Y] 'SITVSINS TPIW |0 JAIAC
WJOHUN S| UrMouB yolagDog oz ubisap
0 UDNS 40 a4 N0US vaw a3yl  'jdasu]
auzihiurakiod aug Adg pazvoddns ag yoys
3] puo ausdyzakiod Jo JAd PB4 o
paunasognuou a0 1oUs ojpaw IS¢ 3yl
YI0aN €

Id1 €681 Avp
42d suonon $n 005 o3 dn pue suosuad

aubiz ¢gy o3 auo ¢Ip wedzg Subuod
¢D3 UAYDRP "AJpunt] Yooy S3J3A]RID
Agwog 1091dAr Ag paonpodd J33.0M3LSOM
aysy Bupoayy jo aigoedod ag poys
Ww23sAs LUSWEDIUG &0 1SY4OWDIW UL
SNOTITANOY UNITVISd0 2

‘24s
oot auU3 03 AJDANIGR PUT JUN [SV4 24l
FO UOIONDLSU] "HUDE BY3 4O UORDDRIC0S
03 pJoBau Yzm Janddns >uol puv
u3LSAS [SY4 9U3 UIIM3B0 LD VUIPUO0D
apjAcud 1IOUS JO3ITUILUOD SYL S3POD
aygoopdde Jayzo N0 puo 33035 (01O
0f WJOZUOD 38NnW (SHxuol suoyd ayi uo
UMOLUS ST “HUOoL wnWuw (7 §20g) UoeD
008 T UM PI3TNIS 9 NOYS N

©) ISYJOUD 34] 'SWJD|D RUT SI0J3UO0D
ARG CAHWBSSe J3MOYY (UIsSOUD

s uopdo gour 4 Suojsualxa Bay uo

Pil 342SU} "3J8SU] WILSAS 1SYd Spnmou]
1oys auaudnba Jo sway yodpujad ayl

upRJday paldiceds pue sBumoup

3y} Ue umoys so juaudnbs papaau
0o ygpm 333)dwon 2g NWOYS WatsAs
JUSWADRIY UL DU 'SD[OUDW~O|F
AO paJan3ovginuou ST WILSAS
FUBWRVIUE. C'0 LSYHAOLOI (T> 1103SU]
PUD LSjuuangd )10YS 403I0DI3U0D 34|

W3LSAS 1UBWIVEU] JBIOM33SOM G0 L SYAOUDIN O 4 SUOI1L 0Dl F1Dads







54 Q37end

~23"

cGem?
-5
— [tecny
) a5 M s4- | - — 43"
ammnaHz. bt O?mun... dnn__ O Trazsem
200 GALLIN | 73 GALLDW . » .
NiM LIoUID CTgR-TT- [ M O t1 ———— —t _
CAPACITY CAPADTTY
<IN ORI o
h
nnﬁmw._u..u YO 3t D TANC
TIPYID TANC
ZEE NOTE 3.
ACCEIE 10 INSPELT PUMP T
YL MUXT BE PROVIPCE VEM

IFLUEHT WASIE

I 1

_ =4

1 1 OESERVATION PORT

_ || s
HARDWARE,
JIT ST

e
! ) I | WATERTIOHY.
_ EE NOTE 9. _ 1 . o 3
- “1 \ \n
. ! biosed : b _ i
‘ < _ (il ]
, \ N BW.%
it h Ll
|_.|. “.*Q.m-v._uul..i, R ./L_._\l.m». o _
=3°(7.Ben
; P
HE 1 [azbens .
B gk | } m ( A
- 1 CFFLLKENT
SETTLING | [ |
ZONE 24 | [TREATMENT| y— — ~~ -
L MOTE 7 ZONE 107 MIN. MICRD FART DCSERT
_ ﬂﬂ < ﬂmm.—n-.—u CEY BIO-mIERUBICE

VIEN A-A

NOTES _

1. BLUWER MUST BE WITHIN 100 FEET <30.5M)
[OF FAST UNIT. FOR BISTANCES GREATER |
THAN 100 FEET -- CONSULT FACTORY.
BLOWER BASE MUST BE LOCATED ABUVE
NORMAL FLOOD LEVELS

2. RUN VENT TO DESIRED LOCATION AND
COVER vazmmm WITH INSECT SCREEN.

CAP PIPES WITH 67 CLEANOUT. DRILL 8~
12 HOLES IN & PIPE JUST UNDER PVC
PIPE CAP. SEE ADDITIONAL VIEWS.

Zn_.ﬂm"n_ummwzp<wmvnmmmz,_,IIMNN
MANUAL. . '

3. ALL APPURTENANCES T0 FASTe
(e.g. SEPTIC TANK, PUMPOUTS, ETC.O MUST
CONFORM TO ALL COUNTRY, STATE,
PRUVINCE, AND LOCAL CODES.

4. BLOWER CONTROL SYSTEM BY BIO-
MICROBICS, INC.

3. nuv«nHmI._. (C> 2001, BIO-MICROBICS, INC.

6. MUST INCREASE TANK SIZE BY 204 IF
MINIMUM OF 10 INCHES IS USED BETWEEN
THE UNIT AND THE BASE [OF TANK.
CONSULT FACTORY FOR APPROVAL.

7. THE PRIMARY CUMPARTMENT MAY BE A
SEPARATE TANK.

8. FOUR LEG EXTENSIONS MAY BE USED TO
STAND UNIT IN TANK ELIMINATING NEED
FOR LID. SEE ADDITIONAL VIEWS AND
REFER. TO INSTALLATION MANUAL FOR
MORE DETAILS.

g, EITHER THE INFLUENT PIPE TEE "SHALL BE
FITTED WITH A PIPE CAP OR THE BAFFLE
SEPERATING THE TwD ZONES SHALL BE
EXTENDED ALL THE wAY TO THE TOP OF
THE CONCRETE TANK. IF CHOOSING TO USE
THE PIPE CAP, THEN THE BAFFLE SHALL BE
AT LEAST 3" HIGHER THAN THE WATER
LEVEL AS SHOWN ON THE DRAWING.

IN THE INTEREST OF TECHNOLOGICAL PROGRESS, ALL PRODUCTS ARE
SUBJECT TO DESIGN AND/OR MATERIAL CHANGE WITHOUT NOTICE.
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" BLOWER W/

(BY BIO-MICROBICS:

HOOR

. {TO BLOWER

CONTROL SYSTEM

'ELECTRICAL CONDUIT

T T—=1 1 |-

PR T g

===
W______l:_ |

=1y

== AT

[ W | F o Y o [ i 8

2" MIN, AIR_PIPING

* CLEANOUTS # QI BOLT LEG EXTENSION
7z | O [N goem s e
™ SEE NOTE 2.
SEE NOTE 5 bl o i 0
N .
I_l 378" DIA. HOLES _||m~|L 3875 NOTE 4
DRILLED IN PVC PIPE. 4 SCHEDULE 4D
€16 HOLES MIND PLAN VIEW 150 PVC PIPE
(30.5¢m3
ANCHOR BOLTS
. ==L 1k L EG . /4 SEE NOTE 2.
[T o ——
m x l_l m Z w H DZ #l_umﬂ/:umu 12
VENTING OPTION LEG EXTENSION
Wmm“ ZD._-m w MODIFIED LEG EXTENSION
WITH 4 PVC PIPE
wpwm .wuim.w_gwﬁsm NOTES
2CLion -
° 2 r 2 . SECURE ORIGINAL 7° X 7° FOOT TO LEG EXTENSION
BY PLACING TW[ (2> SCREWS IN EACH SIDE OF THE
rr ° ° LEG EXTENSION. EIGHT ¢(B) SCREWS PER FOOT ARE
5 3 INCLUDED AND SHOULD BE USED ON EACH OF THE
= FOUR ¢4) CORNER LEG EXTENSIONS.
16.25° _ :
w % foos 2. ANCHOR THE LEG EXTENSIONS ¢4 CORNER LEGS
pee ONLYY TO THE BASE OF THE TANK. PLACE BOLTS
AT OPPOSITE CORNERS OF THE LEG EXTENSION
e ° M BASE.
° . — : : 3 3. TO ELONGATE FOOT PAST THE PROVIDED 127, CUT
BLOWER 4 THE 3.9° LEG EXTENSION IN THE CENTER INTO TwO
SEPARATE PIECES. THEN CUT A SCH 40 PVC PIPE
DIMENSIONS TO THE DESIRED LENGTH AND SLIP THE PIPE OVER

- THE TOP AND BOTTOM CUT SECTIONS OF THE LEG
EXTENSIONS. .

4. ATTACH PIPES WITH STAINLESS STEEL SCREWS.

S. ACCESS PORTS MAY BE USED AS VENT. CAP
PIPES WITH 6“ PVC CLEANQUT. DRILL 16 HOLES MIN.
IN &* PIPE JUST BELOW THE PVC CAP OR IN THE
CAP.

IN THE INTEREST OF TECHNOLUGICAL PROGRESS, ALL PRODUCTS ARE SUBJECT TO
JIESIGN AND/OR MATERIAL CHANGE WITHOUT NOYICE.

Date 7-25-01 ]
MicroFAST,0.75
Additional Views
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STATE OF MAINE
DEPARTMENT -OF HUMAN SERVICES
Di1visioON OF HEALTH ENGINEERING
19 STATE HOUSE STATION
AUGUSTA, MAINE

T 04333.0010
ANGUS S. KING, JR. KEVIN W. CONCANNCN

GOVERNCR COMMISSIONER

April 23, 1998

J&R Engineered Products, Inc.
Attn.: Lewis B. Paine

P. O. Box 417

Auburn, Maine 04212-4752

Subject: Product Registration, Single Home FAST Treatment Plant

Dear Mr. Paine:

Thank you for your application received March 6, 1998 regarding the Single
Home FAST Treatment Plant, and the accompanying manufacturing literature and
engineering data.

" Under provisions of Section 1802 of the Maine State Plumbing Code,
Subsurface Wastewater Disposal Rules any manufacturer or distributor submitting a
new product for code registration needs to demonstrate that:

1. The product is designed to protect public health, prevent the creation of any
nuisance, and prevent environmentai pollution to the same extent as comparable
products presently authorized by Department for use in this code, and

2. The product is based on sound engineering principles and can be expected to
provide the same level of protection to public health and the environment as
offered by the authorized products presently authorized by the Department for
use in this code.

Such demonstration may be achieved by submitting a letter to the Division of
Health Engineering from: a) a certifying organization, such as the International
Association of Plumbing and Mechanical Officials (IAPMO), Building Officials and Code
Administrators (BOCA), or other suitable organization stating their approval of the
product, or b) the American Society for Testing and Materials (ASTM) indicating the
requested product (used as indicated in the request) meets the ASTM standard as
specifically listed in the appropriate section of any nationally recognized plumbing
code, such as BOCA, IAPMO (same as International Plumbing Code}, or equal.

OFFICE - 157 CATITOL STREET BRI FLL ON EELACEF ATRR FAX: {207) 2574172



Page 2; Letter to J&R Engineered Products, Inc.
Single Home FAST Treatment Plant

According to the information you provided, the Single Home FAST Treatment
Plant has received approval from the National Sanitation Foundation (NSF) on August
28, 1996. NSF determined that the Single Home FAST Treatment Plant, Model
#23-001-750 conforms to provisions of NSF Standard 40. On that basis, the Division
has determined that the Single Home FAST Treatment FPlant is acceptable for use in
the State of Maine, provided that it is installed, operated, and maintained in
conformance with the manufacturer’s directions.

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
Single Home FAST Treatment Plant. Further, registration of this product for use in the
State of Maine does not represent Division preference or recommendation for this
product over simiiar products.

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

James A. Jacobsern,/Manager

Wastewater and Fﬂ{z/mbing Control Program
Division of Health Engineering

e-mail; james.jacobsen@state.me.us

Sincerely,

xc: File
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J&R ENGINEERED
PRODUCTS, IRC.

LEWIS B. PAINE

HOME OFFICE
534 New State Hwy. P.O, Box 417
Rayaham, MA Auburn, ME
02767 04212-4752

Tel. 508-823-9566  Tel: 207-782-4752
FAX 508-880-7232  Fax: 207-777-7165

High Strength Commercial

Failed System Renovation




Introducing

@

You won’t see,
hear or smell it working.

@ FAST® wastewater treatment systems process all the
wastewater from single family homes, clusters of
homes, small communities or even the high strength
wastes from restaurants or commercial facilities.

® Natuiral separation and settling processes occur in
the first compartment of the underground tank.

® Remote blower {the system’s only moving part)
delivers large volumes of air into the heart of the
system, creating vigorous water movement. FAST is
oxygen-rich and self-cleaning.

Wastewater Treatment Systems

Proven, reliable FAST treatment module provides

the perfect environment for “friendly bacteria” to
grow and multiply. FAST consistently processes and
removes more than 95% of common impurities.
Special patented technology allows exceptional
Total Nitrogen reductions (including nitrates) of
more than 70%.

@ Clear, odorless treated water is ready for standard or

innovative dispersal.




Dependable, Affordable FAST®

FAST® is simply great technology. Ideally suited

for use in single family dwellings, clustered res-
idential developments and subdivisions, restaurants
or other high strength commercial applications, a
versatile FAST system is ready to serve your

needs, FAST can even be used to retrofit a

failed conventional septic system, giving home-
owners and small communities the innovative

solutions they seek. Dependable, affordable.. FAST.

Nothing to disturb your view.

You'll like the view your FAST wastewater
treatment system affords—because you can’t

see it. Everything is mckeci neatly underground,
except for an unobtrusive blower housing that can
be located up to 100 feet away. For years to come
you won't notice a thing about your FAST system

except how well it’s working. And the

beautiful view.

= wastewater
| treatment
3 - systems




The real heauty of this remarkable system is how well it works.

The science behind a FAST® wastewater treatment system
is environmentally sound and simple. FAST is an acronym
for Fixed Activated Sludge Treatment. Here's why this
technology is so effective:

A FAST wastewater treatment system is a pre-engineered
modular apparatus designed to treat wastewater from
residential, commercial, high strength and small
community applications.

FAST is a fixed film, aerated system utilizing a combi-
nation of attached and suspended growth, capable of
nitrification/denitrification in a single tank. This innov-
ative combination includes the stability of fixed film
media and the effectiveness of proven activated siudge
treatment, making FAST technologically advanced and
extraordinarily reliable.

A FAST system provides an ideal home for large volumes
of friendly organisms in the inner aerated media chamber
to digest the wastewater and turn it into a clear, odor-
less, high-quality effluent. The attached growth system
assures that more organisms remain inside the system
instead of being flushed out, even during times of peak
hydrauiic flows (for example, during large social
gatherings or on multiple-washlcad laundry days}.
During times of low usage, the large volumes of

thriving organisms prevent a dying-off of the system,
making FAST equally well suited to intermittent use
applications.

Sufficient conditions are present which allows nitrifica-
tion and denitrification to occur in the same tank—
without any system modifications. Special patented
technology allows FAST to consistently reduce nitrogen
levels—including nitrates and all other nifrogen species
—by over 70%.

Installation of the lightweight and durable FAST system
is easy. It simply mounts into a septic tank. FAST is
designed to be efficient, dependable, user-friendly and
very easy to install.

Once installed, the FAST system is virtually maintenance
free. Tastefully located below ground level, the clean,
odorless system blends beautifully into any landscaping
design. The only moving part is the quiet aerating
blower, placed above ground level in the most convenient
location. FAST needs no other filters or pumps.

FAST is ideally suited for residential development, high
strength waste, light commercial applications and reno-
vation of failing systems on mazginal or severely
Limited sites.

FAST wastewater treatment systems share many advantages:

Hidden, installs undergrg
Qunet, autumahc .

operalion . -

Garbage disposal and dish-

washer compatible

Affordable options




Single Family Dwellings

» Environmentally safe treatment allows full use
of property by homeowners, children and pets

¢ Proven high performance levels could mean
reductions in lot size, separation distances and
other limiting factors

¢ TPossible innovative re-use of precious water
resources for irrigation

* Advanced wastewater treatment system ready
for next generation requirements

Glustered Subdivisions

¢ TFAST may make previously unbuildable land
useful and profitable

* Modular design of FAST system allows project
planners maximum flexibility

¢ Builders and developers are able to purchase and
install only when and where needed, saving
large capital expenditures of a costly centralized
system

High Strength Commercial

* Restaurants and other difficult high strength
waste applications are effortlessly treated with
FAST’s robust aerobic process

* Clubhouses, schools, trailer parks, office buildings
and other commercial properties are natural fits
for a FAST wastewater treatment system

+ With FAST's reliable process engineering design,
operation is simple and virtually maintenance free

Failed System Renovation

* Tailing septic systems can easily be retrofitted
and upgraded with the simple, affordable
design of FAST

¢ Small communities now have a practical,
proven alternative to cost prohibitive centralized
sewer systems

* Modernizing the wastewater treatment system
with FAST increases value and usefulness
of the property




Proven, safe, reliable.

The advanced technology behind FAST® was originally
developed by Smith & Toveless, Inc., a worldwide
leader in the design and manufacture of wastewater
treatment equipment since 1946. FAST has been used
successfully for many years in municipal, industrial,
marine, commercial and residential applications.
Known globally for superior engineering and manu-
facturing, the Smith & Loveless companies are one of
the most recognized water and wastewater transfer
and treatment groups in the world. This innovative
group of companies is known for high standards,
proven technology, engineering expertise and manu-
facturing quality.

Environmental Protection

FAST systems greatly reduce groundwater contamina-
tion and help protect the delicate ecosysterm.
Potentially harmful nitrates and all other forms of
nitrogen are removed at unparalleled rates (more than
70%) through the patented FAST process. FAST is
made with post-consumer recycled materials. Use of
this remarkable system aliows for responsible new
development and the renovation of failed conventional

NSE

systems.

FAST Centifications
U. 8. Coast Guard

Canadian Great Lakes (f'f{ @
UK Department of Trade Eesir ke

NSF Standard 40, Class 1
International Maritime Organization {IMO)

Technical Specifications

Power required: Normal household current (120v,
60Hz). Other options (220v and international require-
ments) are available.

Materials of construction: Made with 100% corrosion
resistant materials and contains post-consumer recycled
materials.

Underground housing: FAST systems can be housed in
concrete, fiberglass, steel or plastic tanks. Always
check local regulations before installing or altering a
wastewater system. Contact Bio-Microbics or a dealer
near you for more information on the availability of
proper tankage in your area.

Dispersal Options: Check your local regulations. The
extraordinarily high treatment levels may allow reduc-
tions in drain field areas, use of treated water for irriga-
tion or other innovative discharge methods.

Capacity: Available in several convenient, affordable
sizes and configurations. Please contact Bio-Microbics
or a dealer near you for more information on the FAST
system that's right for your application.

Bio-Microbics, Inc.
8271 Melrose Drive
Lenexa, K8 66214

913-492-0707
1-800-753-FAST
Fax: 913-492-0808

E-mail: onsite@biomicrobics.com
Web site: www.biomicrobics.com

NHCORBRPORATEDR
© 1998 Bio-Microbics, Inc.




NSF International
Ann Arbor » Atlanta » Los Angeles ¢+ Sacramento + Washington D.C. « Brussels

August 28, 1996

To whom it may concern:

NSF International has determined by performance evaluation under the provisions of NSF
Standard 40 (July 1990) that the Single Home FAST Treatment Plant Model 23-001-750,
manufactured by Bio-Microbics, Inc. (formerly Scienco/FAST®) has fulfilled the requirements
of Standard 40 Class I. The Model 23-001-750 has therefore been authorized to bear the NSF
Mark so long as Bio-Microbics, Inc. continues to meet the requirements of Standard 40 and NSF
General and Program Specific Policies, -

Sincerely,
= ).

Thomas J. Bruursema
General Manager,
Wastewater Treatment
Unit Certification

P.0. Box 130140 Ann Arbor, Michigan 48113-0140 USA
313-769-8010 1-800-NSF-MARK Fax 313-769-0109
E-Mail: info@nsf.org Web:http://www.nsf.org
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 brochure B-144
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Tustefully located below ground level, the clean, odorless Single Home FAST® blends beautifully info
any landscaping design. Only the small, unobtrusive blower housing is above groynd and can be

located anywhere — up to 60 feel away.

The Problem

Traditional residential septic systems and even
enhanced onsite treatment systems frequently
fail to meet the effluent requirements dictated by
current environmental heafth laws and
regulations. Affected homeowners must upgrade
their sanitary systems.

The FAST® Solution

The proven Single Home FAST® (Fixed
Activated Sludge TFreatment) system meets of
exceeds regulations goveming treaiment and
effluent requirements. This low profile,
landscape-friendly system features a main
treatment insert which installs underground
inside a concrete or fiberglass tank, similar in
size and shape to a standard septic 1ank.
Construcied of mostly corrosion-resistant
miaterials, the Single Home FAST® system has

no filters to clean or replace and contains only
one moving part — the air blower. No
maintenance is reguired by the homeowner.

In addition to its aesthetic features and its waste
treatment abilities, SingleHome FAST?® achieves
denitrification (the reduction of mnitrate based
pollutants which adversely affect groundwater)
in a single tank. The treatment insert's high
surface-to-volume ratio and two settling zones
maintain constant bacterial growth during both
low and peak usage. Constant bacterial growth
ensures a continuous level of treated effluent.

Founded in 1946, Smith & Loveless, Inc. is a
worldwide leader in the design and manufacture
of wastewater treatment equipment, Bio-
Microbics, Inc. has been granted a license to use
certain patents, trademarks, copyrights and
technological know-how for use in leading the
industry through the challenges of the future.
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IHCORPORATED

8271 Metrose Drive » Lenexa, KS 86214 = Phone: 913-492-0707 = Fax: 313-492-0808
e-mail: onsite@biomicrobics.com = www.biomicrobies.com * 800-753-FAST(3278)

PROGRESSION OF NITROGEN CYCLE

Nitrogen exists in many forms in the environment. The movement and transformation of these nitrogen
compounds through the biosphere is characterized by the nitrogen cycle.

In wastewater treatment, organic nitrogen comes from urine, fecal matter, garbage disposal waste and
ammonia based household cleaners. For the Single Home Treatment Systems a majority of the organic
nitrogen comes from urine.

Organic nitrogen is converted into ammonia nitrogen (NHs) by a process referred to as ammonification.
When ammonia nitrogen is hydrolyzed in water, it turns into the ammonium ion (NH+). Generally
speaking, these two forms of nitrogen are both referred to as ammonia nitrogen.

The ammonia nitrogen is converted in the nitrogen eycle by nitrifying bacteria which provide the
conversion from ammonia nitrogen to nitrite nitrogen (NO,). A second biclogical reaction occurs which
transforms nitrite nitrogen to nitrate nitrogen (NOs). These two biological reactions are coupled and
proceed rapidly to the nitrate form. Therefore, nitrite levels at a given time are quite low.

The nitrate form of nitrogen may be used in synthesis to promote plant growth or it may be suhsequently
reduced by denitrification. Denilrification is the biological reduction of nitrate to nitrogen gas. The
denitrification step occurs in an anoxic (without oxygen) reaction in.order to remove nitrogen from the
wastewater.

There are several laboratory tests used to measure the different forms of nitrogen. in order to determine
organic and ammonia nilrogen, the test comimonly used is Total Kjeldahl {(pronounced ‘kel-doll”) Nitrogen
(TKN). This test parameter is commonly used for the influent wastewater to determine the total armount of
nitrogen present in the wastewater. Since TKN measures both ammonia nitrogen and organic nitrogen, it
is sometimes necessary to also measure the ammonia nitrogen using a different test. This will determine
what fraction of the TKN is associated with the organic nitrogen.

The tests commonly rup on an effluent are TKN, ammonia nitrogen and nitrate nitrogen. Another test that
may be run is that for nitrite nitrogen. The nitrite nitrogen is not generally measured because it is generally
assumed to be zero, and the typical measurement should run from 0.1 fo 0.2 mg/i.. The total nitrogen of
an efftuent sample is assumed to be the TKN plus the nitrate nitrogen measurement. This would measure
the organic nitrogen, ammonia nitrogen and nilrate nitrogen.

The Single Home FAST® treatment system is very effective for nitrate reduction.




NSF International

NITROGEN SERIES TEST RESULTS
(All results reported as mg/L as N}

Plant:Bio-Microbics, Inc. (formerly Scienco/FAST®) Model 23-001-0750

Sample Ammonia - N Nitrate - N Total Kjeldahl - N
Date
Influent Effluent Influent { Effluent Influent Effluent
917 22 3.3 <0.5 0.7 32 6.1
9/20 29 2.2 0.8 4.1 36 4.7
9/24 34 4.0 <0.5 4.6 39 6.2
9/27 25 3.5 <0.5 3.9 33 5.4
10/1 28 4.7 <0.5 L5 35 8.0
10/4 21 6.0 <0.5 1.4 31 9.4

Prepared 8/26/96

P.O. Box 130140 Ann Arbor, Michigan 48113-0140 USA
313-769-8010 1-800-NSF-MARK Fax 313-769-0109
B-Mail: info@nsf.org Webshttp://www.nsf.org

Ann Arbor + Atlanta » Los Angeles » Sacramento « Washington D.C. ¢« Brussels
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8271 Melrose Drive = Lenexa, KS 66214 « Phone: 913-492-0707 » Fax: 913-492-6808
e-mait: onsite@biomicrobles.com = www.biomicrobics.com = 800-753-FAST(3278)

The History of FAST®

In the early 1970s, the U.S. Coast Guard had a problem. Ships cruising In coastal waters were
dumping wastewater overboard, causing excessive pollution. The Coast Guard decided to call in Smith &
Loveless, Inc., a leader in the wastewater industry since 1946.

Smith & Loveless collaborated with a major ship builder and the University of Kansas in
Lawrence, Kansas to come up with a solution. There were three criteria for the product to be designed: 1}
It had to be fairly small in size; 2) It had to have low maintenance requirements, since the ships'
mechanics who would be maintaining the system had to be available for the much more critically
necessary ships’ engines at any given time: and 3) It had to effectively treat wastewater with varying
hydraulic fiows.

After much research and testing, the marine form of FAST (Fixed Activated Sludge Treatment)
was born. It utilized a fixed film media combined with activated sludge treatment techinology 50 that
bacteria clinging to the media would digest wastewater, producing a remarkably clear effluent that was a
major improvement over the raw wastewater that had previously been going overboard. In fact, the
system worked so well that Smith & Loveless engineers saw possibilities for many additional uses for the
technology. As a result, there is now an entire family of FAST® products including:

Marine FAST —Used on many well-known cruise ship lines and in other places, Marine FAST is
certified by the U.S. Coast Guard, the Canadian Great Lakes (the strictest marine standard in the world)
and the U.K. based Intemational Maritime Organization (L.M.O.) Marine FAST has been and remains the
virtually undisputed worldwide teader in marine wastewater treatment systems.

Modular FAST®—Larger FAST systems are designed for use in municipal and industrial wastewater
treatment. The modular configuration allows multiple modules to work together to produce just the right
size system for the application. Another advantage of Modular FAST is that eggh segment is of a
moderate size, allowing pieces to be placed through smalit openings such as ships' doorways before
assembly into the final system.

Mobile FAST®--Sometimes called Container FAST, this system fits inside a standard shipping cortainer
for transport via truck, rail or ship to remote locations. A popular application for Mobile FAST is resorts,
where the system can be moved from season 10 season depending on where there are the most people
in summer or winter months.

Single Home EAST®—Introduced to the market only in the past few years, Single Home FAST was
actually developed in the 1970s, before onsite wastewater treatment became such a major concern for
environmental protection. Utilizing the same tried-and-true technology as the other FAST systoms,
Single Home FAST treats wastewater In a finerglass or concrete septic tank to provide highly treated
effiuent that won't clog lateral fields or poliute groundwater supplies. Tested and certified by NSF
Infernational, FAST provides BOD and TSS levels of 10 mg/L for up to twelve people. it can also reduce
Total Nitrogen levels, including nitrates, to 10 mg/L for up to ten people or approximately 1,000 gallons
per day. Single Home FAST is marketed by Bio-Microbics, an affiliate of Smith & Loveless.

Micro FAST®—The newest member of the FAST family, Micro FAST works like Single Home FAST ina
smaller size designed to treat wastewater produced by six to eight people or approximately 600 gatlons
per day. It produces the same excelient results on a smaller scale and provides an economical method
of wastewater treatment where standard septic systems are inadequate. Micro FAST provides a popular
alternative to sand filters and mound systems with minimal maintenance requirements.




8271 Melrose Drive = Lepexa, KS 662%4 = Phone: 913-482-0707 « Fax; 913-492-0808
g-mail: onsite@biomicrobics.com » www.biomicrobics.com = 800-753-FAST(3278)

ANTI-TRUST POLICY

Bio-Microbics, Inc. does not intend to be involved, and it will not bacome involved, in the
competitive decisions of its distributors, nor will it take action which would tend lo restrain competition
among its distributors or other outside interests in the home wastewater equipment industry.

Nevertheless, it is recognized by Bio-Microbics, Inc. that during occasions when Bio-Microbics and
its distributors meet, this could be regarded by some as a forum or opportunity to promote anti-competitive
conduct. For this reason, Bio-Microbics has taken this occasion, through this statement of Anti-Trust
Policy, to make clear its unequivocal support for the policy of competition served by the anti-trust laws, as
well as its intent to comply in all aspects with those laws.

Compliance with this policy involves not only avoidance of anti-trust violations, but avoidance of
any behavior which might be considered improper. Anti-trust laws are complex and far-reaching. This
statement is not a complete summary of applicable laws. it is intended to highlight and emphasis certain
basic precautions designed to avoid anti-trust problems. In case of doubt, seek the guidance of your own
corporate counsel if anti-trust questions arise.




8271 Melrose Drive = Lenexa, KS 66214 = Phone: $13-492-0707 » Fax: $13-482-0808
s-mail: onsite@biomicrobics.com = www.biemicrobles.com = 800-7563-FAST(3278)

SALES AGREEMENT

Purchaser Name:

Address: Phone:

Bio-Microbics, Inc. having an office at 8271 Melrose Drive, 1.enexa, Kansas 66214 (referred to as “Seller™), hereby agrees to sell to the buyer
designated below (referred to as “Buyer™), subject to all of the terms and conditions on the face and reverse sides hereof, the following equiprrent:

( ) Bio-Microbics, Inc. Single Home FAST® Wastewater Treatment Module(s).

( ) Bio-Microbics, Inc. Micro FAST® Wastewater Treatment Module(s).

One remote mounted regenerative blower on support base with weatherproof enclosure and an electrical control panel is included with each unit.
Specifically Excluded Ttems: (1) installation, unloading, hauling from nearest unloading area and storage; (2) excavation, backfilling, grading and
all field labor; (3) concrete foundations and tankage, pads, influent and effiuent piping, electrical wiring and conduit, main electrical disconnect

and instaltation of all unmounted equipment such as blower assemblies, drop pipes, etc.

PFicld Service: An inspection and start-up service visit will be provided by a Bio-Microbics, Inc. authorized technician.

TERMS: The prices contained herein are firm for thirty (30) days after the date of this proposal provided a firm order is received at the factory
within that time period. All equiprent is scheduled to be shipped within the time period indicated below. Tnthe event we are unable to ship within

that period for reasons beyond our control, inciuding a request by the Buyer to defer shipment, the prices are subject to those prevailing at the time
of shipment. The increase will not exceed 1-1/2% per month.

SHIPMENT TERMS:

PRICE: $ F.0.B. factory. Price does not include taxes. Total amount due to Bio-Microbics, Inc.is § . Truck freight
is included to a single location (unloading to be by Buyer) except all destinations outside the United States and the states of Alaska and Hawaii.

With approved credit by the Bio-Microbics, Inc. Credit Department, payment terms are:

THE SALE OF THE EQUIPMENT DESCRIBED ABOVE 1S MADE SOLELY ON AND EXPRESSLY SUBJECT TO ALL OF THE
TERMS AND CONDITIONS ON THE FACE AND REVERSE SIDES HEREOF.

Agreed to this day of , 19
Buyer BIO-MICROBICS, INC.
By By
Authorized Signature Authorized Signature
Prepared by
Address Sales Representative

) The Sales Representative is not an agent or employee of Sefler and
Is this purchase tax exempt? YES O nol is nat authorized to enter into any agreement on SeHer's behalf or to
if YES, attach Sales Tax Exemption Certificate. bind Seller in any way.




8271 Meirose Drive = Lenexa, KS 66214 « Phone: 913-402-0707 « Fax: 913-492-0808
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CREDIT APPLICATION
Firm Name Phone )
Fax { ) emai!
Street Address
City o State _ Zip
Mailing Address

No. of Years in Business

FEstimated Annual Sales

Proprieibrship[] Partnership 41 Corporation

B
Principal or Officer’s Name _

Contacts: Purchasing

__ Title

Tederal ID #

Accounts Payable

Credit Limit you feel is necessary to meet your needs $
Principal Suppliers
Name Street City State Zip
Phone Fax email
Name Street City State Zip
Phone Fax - email
Name Street City State Zip
Phone Fax email
Bank Reference(s)
Name Address
Officer Phone#(___ ) Account # _
Name __ Address
Officer _ Phone # { ) Account # _
Signed Title Date
CORPORATE USE ONLY
Performed by .

Approved by CLimit
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8971 Melrose Drive = Lenexa, KS 66214 = Phone: 913-492-0707 = Fax: 913-492-0808
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FIELD INSPECTION & SERVICE REPORT
For Bio-Microbics Single Home FAST® System

Installation Address Name

Owner Natne Street

Mail Address Mail Address

City State  Zip City State  Zip
_Phone Fax e-mail Phone _ Fax . e-mail
e T T INSTALLATION INFORMATION - i o

Maodel No. Serial No. Date of Installation Date of last pumpout

EQUIRN TNYHES L. NO- | . MAINTENANCE PERFORMED: AND COMMER

Electrical Panel(s)

Visual Alarm Operating

Audio Alarm Operating
(if present)

Blower(s)

Aifr Inlet Filter Clean

Biower Hood Vents Clear

Excessive Noise

Excessive Vibration

Treatment unit(s)

Unusual Odor

Pumpout Reguired:

Primary Settling Zone

Aerobic Treatment Zo

"EFELURNT (optonal).

SEIMIT:

Estimated Daily Flow

plI (Standard Units) 6-9 S.U.
Color Clear
Temperature
Odor Slightly
musty odor
{not sepiic) _
OWNER SIGNATURE - *7— "~ = TECHNICIAN SIGNATURE 7t ] .7~ SERVICEDATE - -
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MAINTENANCE INSPECTION AGREEMENT

For Bio-Microbics, Inc. Authorized Technician

It is hereby agreed this day of , 19 by and between
and of
that in consideration of the payments provided for herein, will provide the services

of a factory-trained representative to perform a Preventative Maintenance Inspection of the equipment
described herein on the frequency shown below.

Each inspection to include an inspection of the equipment followed by a written report to the individual
designated by the purchaser of the service. This inspection report will contain recommendation or operation
and maintenance, including recommendations for maintenance for failure preventative measures if any are
deemed appropriate by the inspector, and a list of recommended replacement parts.

This agreement does not assume any responsibilities or obligations which are normally the
responsibilities of Purchaser’s maintenance department (if applicable) as related to parts or labor and does not
extend to cover any costs that may be associated with any recommendations made under this agreement.
can only supply parts or labor after receipt of Purchaser’s purchase order. Billings
for inspection trips shail be made on a basis.

In no event shall Bio-Microbics, Inc. or be responsible for special or
consequential damages, including but not limited to, loss of time, injury to person or property or any other
consequential damages or incidental or economic loss due to equipment failure or for any other reason
whatsoever.

This agreement shall remain in force for a period of years, beginning
ending , 19 .

, 199 and

Equipment Covered Under This Agreement

e it

Purchaser: Sevvice Provider:
Sign: Sign:

Print: Print:

Date: Date:

Address: Address:
Address: Address:

Phone: Phone:

Fax: ‘ Fax:

E-Mail: E-Mail:
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PRODUCT REGISTRATION REPORT
Product Registration Report must be completed and returned to Bio-Microbics, Inc. in order to effect warranty.
Date of instaliation Date Shipped to End User Serial No.
OWNER ]
NAME___ ]
ADDRESS - |
CITY/STATEIZIP ]
PHONE/FAX — -
B " BIO-MICROBICS DISTRIBUTOR
| NAME _ -
| ADDRESS S ]
CITYISTATELIP I
PHONEIFAX__ o
7 INSTALLER  ~ ~
NAME
ADDRESS
_CLI'YISTATEIZIP
PHONE/FAX |
—GONSULTING ENGINEER (if applicable) . o -
NAME -
ADDRESS | i
CITYISTATEIZIP _
| PHONEIFAX i
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Single-home treatment systems are significantly harder to design than large, controlled systems most
often found at large municipal and industrial applications. This is because the large municipal and
industrial applications have many different pieces of equipment and operators, as well as laboratory
services on-site to help them control the wastewater treatment in most cases. In addition, the treatment
levels required are usually not as stringent as those that may be necessary at the single-famity home
level,

As onsite wastewater treatment went from a privy to a septic tank, heaith problems associated with
sewage became apparent. Today, a standard septic system may no longer be adequate, and improperly
treated effluent from these systems regularly affects potable water aquifers that communities rely on.

The biological process for wastewater treatment encompasses an entire group of bacteria working in
harmony as a large community works in harmony. Different bacteria have different purposes.
Carbonaceous bacteria, for the most part, will degrade the BOD waste, and nitrifying bacteria will convert
organic nitrogen and ammonia nitrogen to nitrates.

Aerobic biological treatment began with the analysis of the effect of wastewater in a stream. At first,
there is a rise in the amount of fish and the bacteria until the dissolved oxygen within the stream is
eliminated due to this biological demand. As a result, the fish and the bacteria disappear. Ongce biclogical
treatment of the wastewater was resumed, lhe dissolved oxygen in the streams and the environment
came back, and so did the tish and life forms desirable in those environments.

BOD is a five-day test, and supposedly, the five days was determined by analyzing how long it took
the wastewater to flow down the Thames River to the sea in England. While this is the generally accepted
method of testing, it can be decelving for higher strength wastes hecause some BOD requires greater
than five days for the reduction. If you look at hacteria, it is much fike humans whereby it will eat the items
that it enjoys eating first. Then, when those items have been eliminated, it will then start to eat the balance
of the iterns that remain in place. This would be true for such items as hones and coffee grounds, which
are not as easy to eat as the norrial BOD. For that reason, higher strength waste BOD plus garbage
disposal waste BOD have (o be carefully used in the development of one's aerobic wastewater treatment

system.

gasic extended aeration technology is how hiological treatment was first introduced. This is really a
suspended activaied sludge treatment system. The size of the basin is critical to the design of the system
due to the flow requirad, the dissolved oxygen required, and the mixing necessary to accomplish this
method of aerobic treatment. The key is to keep the bacteria within this basin so that they can contintie to
do the work. If there are not enough nutrients, or if there is not enough air, the bacterial will not work and
seltie out properly because they will develop into a filamentous mode which remains stringy and will float
within the system. The settling is jmportant to help keep the bacteria within the basin during high flow
periods, and even this witl not ensure that an extended air system will operate at its oplimum.

The explanation for this is simple. If you have a cornmunity that has a certain number of people that
consume a certain volume of food, by reducing the community by 50% or mare, they will no longer be able
to consume the same amount of food that is being delivered to the community. The bacteria in an




extended air system will act in this very same manner. In conclusion, extended air needs a great deal of
room for the bugs to work, Extended air is subject to hydraulic washout and fow influent organic loads
where bacteria would eat each other and cause a condition called Endogenous Respiration. When the
load comes back after this condition, the system is shock loaded and is unable to keep up with the
consumption of food being delivered to it.

As a result, industry has developed what is called attached growth treatment systems over the years.
The first attached growth system was a trickling filter, which was originally designed to simulate a river.
Rock and other matter were put in the basin, and the wastewater was continually cycled from the bottom
of the basin down to the top of the trickling filter. The drawbacks with the trickling filter are that, although
you have the bacteria attached to the rock to remain in the basin, you could have algae build up on the
surface, inadequate shearing of the inert bacteria off the rock, filter flies, as well as other problems. The
trickling filter relies on the atmosphere to obtain the oxygen used for the bacteria. It also relies on one of
two submersible pumps to recycle the effluent, and the possible addition of some fans, to help send more
oxygen from the atmosphere to the wastewater that cascades through the rocks within the filter.

Another method of attached growth was developed which is called an RBC or Rotating Biological
Contactor. This is basically a horizontal shaft with a series of discs altached to the shaft which spin slowly
in and out of the wastewater in a basin. This intermittent submerging and re-emergence into the
atmosphere provide some oxygen transfer and some exposure to the wastewater by the bugs attached to
the discs. Again, some of the drawbacks to this system are the maintenance associated with the moving
parts, the historical problers associated with broken shafts, or the need to constantly maintain the runout
and grease requirements of these shafts, and the need o have exposure to atmosphere to have oxygen
transfer.

The next category of aitached growth is the system known as FAST, which is Fixed Activated Sludge
Treatment. The FAST system combines the best features of both the suspended growth and the attached
growth treatment systems, The FAST system will handle the shock loads and is also self-adjusting to low
flow periods because the aerobic bacteria are on the outside of the surfaces of the fixed film, and the
anasrobic bacteria will exist on the inside of the aerobic bacteria, or closest to the surface of the attached
growth film. All of this bacteria rernains submerged, and during a tow flow period, the aerobic bacteria will
he able to eat the anaerobic bacteria as food until flow returns.

In regards to nitrification, the Progression of Nitrogen sheet that we hand out is a very good reference
chart. It should be noted that it is important that aerobic systems be sized with the additional capacity to
provide additional oxygen to grow nitrifying bacteria in addition to the carbonaceous bacteria. It is the
nitrifying bacteria that convert ammonia nitrogen and organic nitrogen to nitrate nitrogen. By recirculating a
portion of the wastewater from the aerobic zone to the surrounding zone without air, known as the anoxic
zone, we denitrify nitrates to nitrogen gas, which goes through the vent into the atmosphere.

The anoxic zone is a zone without air where bacteria get desperate and take oxygen off the nitrates.
The bacteria also uses carbon as a food source while in that zone. The carbon will come from the raw
wastewater that enters the anoxic zone and the primary seltling zone of our septic tank's {reatment
system. .

Phosphorus removal is something that Is being considered, and at this time, the most practical
method for phosphorus reduction is biological, which can be achieved to acceptable levels for most
applicziions.

Most communities with septic systems were developed with some thought that sewers would
eventually come to the homes on those systems. Today, we realize that many if not most of the homes
with septic systems will not have sewers brought to them because it is not feasible for several different
reasons. As a result, enhanced seplic tank treatment is a requirement.

A regular septic tank requires 24 to 48 hours minimum to accomplish some treatment and some
grease and solids separation. At that point, the absorption field is expected to accomplish the balance of
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the treatment with phosphorus and nitrogen taken up by plants and passive aerobic and anaerobic
pacteria degrading most of the batance of the wastewater. Under this scenario, the septic tank would
accomplish about A0% of the treatment and the soil 60% of the treatment; however, it is important to note
that the wastewater will not be 100% treated in this application. ltis also important to note that most areas
wilt not percolate sufficiently to accornplish the tevel of treatment described above. As a result, it may be
necessary o use an enhancement.

There are many enhancements on the markets. Sand filters are very expensive, and on average
require 50 tons of sand and 25 tons of gravel. Mound systems are also expensive and unsightly. Both of
the above systems are earth-based systems and have been known {o £ail through some other failures
such as breakthrough.

Aerobic systems have been used; however, the extended air systems have not been adequate in
most cases, and the fixed film systems such as FAST provide the hest alternative. This is especially true
when we consider that most soils are pocr, and wide trenches for laterals do not allow as much oxygen {0
circulate around them as narrow trenches do. As & result, if would be better to use the FAST treatment
system wiih a reduced lateral field size and a shallow bury than it would be to use one of the other
methods.

it is important to keep in mind that the FAST system was developed in the 1970s and has continued to
e refined right up until the mid-1990s. It is the leading edge of wastewater treatment. nost other systems
in use loday were developed in the fast century.

As part of the regulations driving the standards for today’s onsite treatment systems, we need to refer
to the National Safe Drinking Water Act This act sets up controls to ensure that {he nation has safe
drinking water supplies. As a result, there will be a need to go to onsite ireatment performance standards
as opposed 10 prescriptive standards that are used today.

in regards to disinfection systems, there are ihree that can be chosen. The first would be chlorine,
which is the least expensive to purchase initially and is the most common. The drawback is that a storage
and re-supply of chemicals must be done on & reguiar basis, and chiorine residual is very aften a concern.

Ozone is another disinfection system that does not require chemical storage and does not produce &
chemical residual, nor is it pH sensitive. Ozone can also eliminate odors; however, it takes more azone o
aliminate adors, therefore more needs to be established onsite. Ozone is expensive to generate and must
be kept within its container so that it does not affect surrounding items.

Chioring, as we dgiscussed earlier, is pH sensitive and reacts with ammonia and other chemicals. This
is another reason why -hiorine is quickly pecoming least desirable.

The third alternative is ultraviolet disinfection. UV, as it is most commonty called, does not produce a
chemical residuel, nor does it require cherical storage. the LV, disinfects very quickly; therefore, it does
not require a retention and reaction tank like chiorine or ozone 1o accomplish the disinfection. U.V. does
need a reiatively clear effluent such as lhat provided by the FAST system fo continua io be an effective
method of disinfection withuout the nezg to clexn or replace the UV, lamps too often. The LY, lanps,
rowever, will need io be cleaned and replaced at jeast orce a year.

in conclusion, it would seem as if the FAST system would be the best chaice tor onsiie treatmant
needs for many different rezsons. A 50% reduction utilizing a shallow bury with the iateral fields would also
be feasible. If disinfection is a requirement, the FAST system would be the best product to use with the
disinfection systems, especially if the U.V. disinfection systein were chosen. The fact th. i the FAST
system produces a clear effluenton a regutar basis is important in determining whether one can Use a
disinfection system with confidence and allow a reduction of the lateral field with confidence as well.
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Sand Filters and Bio-Microbics FAST® System: A Comparison*

Feature

Sand Filter

FAST?

Design considerations

site condition, selection and maintenance
of materials, sizing and obtaining
wniform media, flow, strength of waste

flow, waste strength

Assembly onsite construction by licensed contractor | pre-assembled in factory
with sand filter experience
Componenis septic tank, distribution pipes, special septic tank, FAST® system

uniform media, sand filter bed,
underdrain, pump, floats, timer

Screens and filters sometimes needed to enhance treatment ! not needed
Puinps needed to distribute wastewater; floats not needed
and timer also needed
Media special uniform media must be sized, included in pre-assembled FAST
tocated, and purchased; may be very
expensive
BOD reduction 10 mg/L or less 10 mg/L or less
TSS reduction 10 mg/L or less 10 mg/L or less
Nitrogen reduction 0-50% more than 70% .
Hydrawlic loads sensitive to varying flows; less effective | effectively handles high, low or
at high rate; needs pumps, floats and varying flows
timers to regulate flow
Dosing intermittent, using complex series of not needed
floats, pumps and timers
Clogging oceurs periodically and may require self cleaning
replacement of media
Maintenance rake filter surface top 3 in, every 3 mos. | check blower air filter annuaity,

{or annually depending on filter type and
construction); remove weeds and algae
mats; inspect and pump septic tank
regularly; check and service pumps,
floats and timers every 3 mos.; check
pipes, valves, etc.; clean screens and
filters regularly; check septic tank
annually for pumpout

check septic tank annally for
pumpout

Natural biological process yes yes

Use on small iots possibly yes

Renovates failing systems possibly yes

Good for nitrogen sensitive areas | possibly yes

Tested and certified by no yes, Standard 40, Class 1
NSF International

*Sand Filter data from: Pipaline, Summer 1997, Vol. 8 Ne. 3




hanks to a technology that was
developed more than 100 years
xd L ago, countiess homes, schools,
TRty businesses, and small commu-
nities in rural areas have an alternative to
centralized wastewater treatment.

Sand filters treat wastewater using
naturally oceurring physical, biologicai,
and chemical processes. They are one of
the best options for additional onsite
treatment where septic tank/scil absorption
systems have failed or are restricted due o
high groundwater. shallow bedrock, poor
soils, or other site conditions. They also can
be & good choice for homes, businesses,
institutions, and small residential develop-
ments and communities in greas where
centralized treatment is unavailable or too
expensive,

Sand filters usuaily are used as the second
step in wastewater treatment after solids in

raw wastewater have been separated out in
a septlic tank, aerobic unit, or other
sedimentation tank. Wastewater treated by
sand filtration is usually colorless and
odorless and, depending on local environ-
mental conditions and regulations,
sometimes can be disinfected and dis-
charged directly to surface water. When
discharged to soil, sand filter effluent can
receive further treatment in a soil absorp-
tion field, even at some sites where
conventional septic tank/soil zbsorption
systemns cannot be used.

Over the years, sand filters have proven
to be a reliable technology when they are
properly designed, constructed, and
maintained. Their performance is consis-
tent and they have low operation and
maintenance requirements. In addition,
overall treatment costs often compare
favorably with other alternative systems.

&® Household wastewater

€ Septic tank

€3 Distribution pipes

€% Sand filter bed

€ Undardrain to further treatment

taliiph b i i ol
Why Consider Sand Filters?
Small Community Officials:

« Sand filters cost lass to construct than
centralized treatment systems.

» They are energy-efficient.

» They have low maintenance require-
ments and often can be operatad by
part-time staff or volunteers,

» They can provide higher quality
{reatment than other systems.

Homeowners:

« Sand filters may enable development
- ar use of difficult sites. - '

ey can be a go0d o

in_ énvironmentatl

This issue of Pipeline provides an over-
view of three types of sand filters, their
design, how they work, and their advan-
tages and disadvantages for homes and
small communities, Operation and
maintenance issues also are discussed.

Readers are encouraged to reprint
Pipeline articles in local newspapers or
inciude them in flyers, newsletters, or
educational presentations, Please include
the name and phone rumber of the
Naticnal Small Flows Cleatinghouse
(NSFC) on the reprinted information and
send us a copy for our files.

If you have any guestions about
reprinting articles or aboumt any of the
topics discussed in this newsletter, please
contact the NSFC at (800) 624-830]
or(304) 293-4191. &

2 Th'éy can remedy an existing'malfine-

H
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More goes on inside a sand filter than
seets the eye. On one hand, sand filters
“e simple in design and easy to operate
ad maintain. What is surprising about
iem are the complex processes that take
face in them naturally, which, together.
'sult in wastewnter treatment,

{hat Are Sand Filters?

Sand filters are constructed beds of sand
other suitable granular material usually
-0 to three feet deep, The filter materials
alled media) are sometimes contained in
iiner made of concrete, plastic, or other
ipermeable material. Depending on the
sign, the filter may be situated above
ound, partially above ground, or below
ound, and the filter surface may be open
zovered.
‘artially treated wastewater is applied to
: filter surface in intermittent doses and
‘eives treatment as it stowly trickles
‘ough the media. In most sand filters, the
stewater then collects in an underdrain
3 flows to farther treatment and/or
nosal.
«and filter units are constructed or
embled onsite by a licensed contrac-
—-preferably one who has specific sand
er experience. Most materials are
.iable locally, sometimes with the
sption of filter media. If the appropriate
dia cannot be obtained nearby, it must
shipped in, which can greatly increase
dleer’s cost.
uitable filter media can be purchased
naggregate companies or other
sliers. The media must be as clean and
orm in size as possible to allow the
-ewater to flow correetly through it.
at, staller grains will settle in the
'zs between the larger grains, leaving
llace for the wastewater to flow, (A
~a! flow pattern is shown in the graphic
s page.)
-=re are different sand filter types and
£ns. Some are better suited for small
munities, clusters of homes, large
nesses, or institutions, while others are
- appropriate for individual homes ard
" businesses, (A few common sand
“rvpes are described in this issue
mning with the articles on page 3.)

1] I B

Ll

THETEa

Sand Filter Basics

"There are a few basic operating and
design principles common to every type of
sand filter system,

First. 10 prevent the filter from clogging,
the wastewater must be pretreated to
remove solids and scum. Pretreatment
usually takes piace in a seplic tank, imhoff
tank, or aerobic unit. Screens or filters are
sornetimes used in the pretreatment tank as
an additional step to ensure that no solids
carTy over to the filter in times of heavy
water use.

Alfter the solids have been removed, a
pump equipped with an adjustable timing
mechanism or a siphon doses the wastewa-
ter to the filter in timed intervals or when
the iank becomes full. Applications are
spaced intermittently to allow the filter
media to drain between doses. This ensures
that oxygen is introduced in the filter with
every dose of wastewater, Oxysgen is
critical to the biological and chemical
treatrnent processes that take place inside
the filter.

It also is important that the wastewater be
applied evenly across the filter surface.
This is accomplished either by flooding the
surface completely with a thin layer of
wastewater, or spraying or applying the
wastewater evenly through a netwark of
distribution pipes.

How Treatment Occurs

As the wastewater percolates slowly
through the filter media, natural physical,
biological, and chemical processes
combine to provide treatment. Most
treatment occurs in the first 6 to 12 inches
of the filter surface.

Some of the organic matter breaks down
in the filter. Particles stick to grain surfaces
or get caught in crevices or voids on grains
or in spaces between grains. In addition,
negatively charged grain surfaces can
altract positively charged waste particles
and bond with them through a process
called adsorption. Chemical bonding also
takes place as certain particles in the
wastewater come in contact with and react
with the media.

Probably the most interesting thing about
sand filters is that they accomplish much of
the treatment through biotogical processes.
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i Like the soil in every backyard, sand filters
| are home to a variety of organisms, many of
. which contribute to treatment by consurm-
ing organic matter in the wastewater,
Bacteria are the most abundant organisms

in the filters, and they do most of the work.
There are other beneficial life forms found

in the filters. such as protozoa and worms.
which also contribute to treatmens,

Afier the filier has had a chance 1o
mature-——usuatly after a period of approxi-
mately two weeks—a miniature ecological
systernt develops as the organisms multiply
and rely on each other to survive,

The most significant part of the filter
ecosystem is a thick layer called the biomat,
which eventually forms rear the surface of
the filter. This layer contains bacteria which
constime particles in-the wastewater, In
turn. protozoa feed on the bacteria and help
prevent the biomat from becoming so dense
that it clogs the filter. This balance between
the various life forms and the physical and
chemical processes that take place in the
sand filter results in extremely efficient
wastewater treatment requiring minimal
operation and maintenance.

Eventually, the biomat in some filters
does becomne ciogged. and the top tayer of
sand needs to be raked or removed as part
of regular filter maintenance. &

|

|
|
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and filters are a versatile
technology and there are many
possible sand filter system
designs. Intermittent sand filters receive
and treat wastewater in doses. Three of the
most common types of sand filters---
buried, open, and recirculating—are
intermittent designs. (See page 5 for a
discussion of recirculating sand filters.)

Buried Sand Filters

The most common sand filters used for
homes, small businesses, and other small
flows reqguire little maintenance and work
completely underground.

Buried sand filters are constructed onsite
and usuaily require an excavation of four

Pretrgatment

Pretreatment is very important to sand
filter performance. Solids in the waste-
water must be removed by some method
of pretreatment or primary treatment or
else they will clog the filter. Septic tanks,
aerobic units, screens, and other pretreat-
ment methods should operate properly
and receive regular maintenance.

Septic tanks are the most common and
usually the least expensive pretreatment
method for sand filters.

Meifia

The composition, size, uniformity, and
depth of the media all affect sand filter
performance.

In some areas where sand is not
available locally, other materials, such as
crushed glass, anthracite, garnet, mineral
tailings, or bottom ash, have been used
for filter media. Characteristics of the
media’s composition, such as its solubility,
acidity, and hardness, must be considered
in the filter design. It also is extremely
important that the media be washed. It
should be inspected for cleanliness by an
engineer or other qualified individual
before it is used in the filter,

The size and uniformity of the grains
also affect performance, filter depth, and
the amount of wastewater that can be
treated at one time.

The media grains are sorted and
measured through a series of mechanical

1o five feet. Before construction, a thorough
site evaluation is needed to ensure the filter
bed will be level. The filter also must be
sited to avoid contact with groundwater and
excess surface water runoff, (Refer to the
graphic on page I for an example of a
buried sand filter)

Depending on local regutations and site
conditions, the entire buried filter unit may
be contained in an impermeable membrane
liner. Underdrain pipes and a graded layer
of washed gravel or crushed rock are placed
at the bottom of the filter bed-—with the
finer gravel on top of the coarser gravel to
keep the media grains from washing into
the underdrains.

sieves. The grains should be relatively
uniform in size to prevent clogging.
“Effective size” and “uniformity coeffi-
cient” are measurements used to express
these characteristics. Effective sizes for
sand filter media range from 0.3 mm to
3 mum in diameter. Each sand filter type
has its own media size range requirements.
(Refer to the table on page 4 for more infor-
mation.) A uniformity ceefficient of four or
less is recommended for all filter media.
In addition, the media should be neither
too coarse nor too fine, Coarse media may
allow wastewater to pass too quickly
through the filter without receiving
adequate treatment, while very fine media
can slow down treatment tog much, is
prone to clogging, and can keep oxygen
from reaching certain parts of the filter.
Filter depth depends on the type of filter
and media size, but normally ranges from
24 to 36 inches. Most treatment occurs in
the first 6 to 12 inches, but a few additional
inches improves overall performance, path-
ogen removal, and allows for maintenance.

Organic Loating Rate

Organic loading rate depends on the
strength of the wastewater. Depending on
its source, wastewater may contain more
or less organic material requiring treat-
ment. Strong wastewater containing high
levels of organic material can reduce the
filter’s performance over time and increase
the need for maintenance.

Common Sand Filter Designs

The filter redia is then placed on top of
the layer of fine gravel, As with all sand
filters, the depth of the media depends on
the size of the grains and other factors, but
normally ranges from 24 to 36 inches,

Another graded layer of gravel is placed
on top of the media bed and surounds a
network of distribution pipes. However, the
order is reversed this time and the finer
gravel is placed under the coarser gravel
closest to the media bed. A geotextile fabric
is placed on top of the entire filter bed and
then is covered with backfill material.

Most buried sand filters are dosed twice a
day or as often as is naturally dictated by

Continued on page 4

Hydraulic Loading Rate

Hydraulic loading rate is the amount of
wastewater applied to the filter in one day.
Sand filters are less effective at removing
certain pathogens and other wastes from
wastewater at high hydraulic loading rates.
The appropriate rate is determined based on
the dosing pattern, the size of the media,
and the organic loading rate.

Dosinyg Method and Freguency
Careful dosing and even distribution of
the wastewater across the filter surface are
needed to ensure consistent treatment.
Uneven distribution may cause cne part of
the filter to become overloaded, and -
wastewater can be flushed through the filter
before receiving adequate treatment. Too
frequent dosing causes similar problems.
Doses should be spaced to aliow the filter
adequate time to dratn and reaerate.

Climate and Temperature
All wastewater treatment methods that
rely on natural processes are affected by
temperature. Treatment slows down in cold
temperatures, so organic loading rates must
be lower to maintain treatment. Freezing
also can be a problem with certain filter
designs, such as recirculating filters and
open filters, and some designs may be
inappropriate for cold climates. Sometimes
adjusting hydraulic loading rates and
dosing frequencies can help filter per-
formance in low temperatures.
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ommon Sand Filter Designs

“tinved from page 3

ssehold water use. After the wastewater
zlves treatment. it collects in the
Jerdrains and then usually either flows to
:nfection in a chlorination unit and to
fuce discharge or directly to a soil
sarption field for further rreatment and
:surface discharge.

“ne underdrains are sloped toward the
detand vented at the surface at the
strearn end, IF possible, the surface vent
wuld be located away from residences to
~imize possible odor problems.

:uried sand filters are designed to

How Well Do
Sand Filters Perform?

1zpending on the sysiem design, sand
:rs are capable of reducing five-day
chernical oxygen demand (BODg) and
:I suspended solids {TSS) in wastewa-
o 10 milligrams per liter or less.

oth BODg and TSS are indicators

:d by regulatory agencies to assess
ziment and its potential impact on the
dronment, BOD; is a measure of the
sunt of oxygen microarganisms need
ansume and break down organic

ter. TSS is a measurse of the amount
vaste particles suspended in the
stewalter.

and filters also remove many patho-

15, such as viruses and harmful

eria. However, disinfection or further
:tment may be necessary before the
sent can be returned safely to the |
ironment.

ne disadvantage of sand filiers is that
- are not very effective at removing |
:3phorus from wastewater. Therefore, i

ntional treatment may be required in

'@ phosphorus sensitive areas. :

and filters are not permitted in all E
=3, Regulations concerning their use A
final treatment and disposal of their

ient vary widely. Check with your local
'th department or state regulatory
20y for permit requirernents in your

s (Refer to page 7 for contact
rmation) &

receive hydraulic loads of approximately
1.2 to 1.5 gallons per square foot per day.
This is a relatively low rate compared with
other sand filters, which helps to ensure
that the fiiter does not become overlonded
or clogged and that it can work up to 20
years without maintenance,

Due to this low hydraulic loading rate,
buried filters usually require more surface
area [o treat the same amount of wastewa-
ter ns other sand filters. However, with
good landscaping techniques, the land used
for buried sand filters can be available for
other aesthetic uses.

And, although the filter itself does not
require maintenance, regular maintenance is
essentinl for the septic tank or other pretreat-
ment tank to prevent solids from clogging
the filter. {Refer ro the sidebar on page 6.}
Maintenance is also important for screens.,
pumps, siphens, timers, disinfection units.
and components of soil absorption fields.

Open Sand Fiters

Open sand filters—which are often
simply celed intermittent sand filters—are
a practical option for treating wastewater
from small communities, residential
developments, recreational areas, shopping
centers, and institutions. They are used
most often for sources generating up to
120,000 gallons of wastewater per day.

Open sand filters are similar in design to
buried sand filters, except they always are
at least partially above ground. Depending
on local regutations, site conditions, and
the size of the filter, they may be contained
in an impermeable synthetic liner or
concrete, (Refer to the graphic above for an
example of it open sand filter design.)

(1) Distribution pipes
(@) Fitter media

@ Fine gravel

(4) Coarse gravel

(8 Underdrain

Because the filter surface is accessible
and easy to maintain, open sand filters are
more practical than buried filters for treating
large volumes of wastewater. Hydraulic
loading rates for open filters typically range
from two to five gallons per square foot per
day and could be higher in some cases.

In addition, open filters usually have two
or more beds that can be operated in parallel
or in series. which allows parts of the filter
to be rested while others are working.

In spite of their name. many open sand
filters have removable covers to insulale
them from extreme cold weather, mini-
mize maintenance, and reduce odors,
which car be a nuisance.

Because odors are generated when
septic tank effluent is dosed to the filter
surface. open sand filters should be sited
downwind from residences and businesses.
Where this is impractical, other options
should be considered, such as using a
recirculating sand filter. &

Bupied Dpen Recirgutating

Prelcpatment Must include settling/remaval of salids’
tiedia

Material Washed. Durable Granular Materjal ————

Efiective size 0.3-1 mm 0.3-1 mm 0.6-3 mm

aif, Coeff. <4.0 <4.0 <4.0

Dapth 24-36 Inches 24-3&inches 24-36 inches

Hydraulic Leading <1.5 gpali 2-5 gpdt? 3-5 gp/it?

[based on lorwaid flow only}
Crganic L.oading <5x 162 tbs. SODsfday:‘ﬁa —_
2.4 x 10 " kg. BODgidayim?

Media Temperalure >5°C »57 0 »6°C
Dosing Frequency <2 per day =2 perday 618 min /30 min,
Recirculalion Ralio NA NA 31w b

“Tre volues ctove only show hyplcol dedgn cifleria for sond ifters and da noi s=2 2 5ent 3 possodifes.
Adcpled hicits Anderson el ol 1985, “Technology Assassment ol Intermditent 37 “iters.” US. znvaonmentol Prolection Agency.

—
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In the fate 1960s. two engineers with the
THinois Department of Health, Michael
Hines and R, E. (Tony) Favreau, set out to
solve a common problem facing their area.
Although sand filters were the best
treatment option for many local sites with
poor soils or other limiting conditions, the
odors associated with them made them
unsuitable for more developed areas.

In response to this challenge, the two
developed an innovative sand filter
design—the recirculating sand filter— |
which has been widely adapted and used
ever since for schools, homes, businesses,
recreational areas. and small communities.

Recirculating sand filters eliminate odors
by ensuring an adequate supply of oxygen
to the wasiewater. {Refer o the graphic
below for an example of a recirculating
sand filter design. }

Recipcuiating
Sand Filten

1]

The ratio of sand filter effluent that is

recirculated ranges trom 3:1 to 5:1. How
this amount is controlled varies with
individual system designs. Welrs, moveable
gutes, and other devices can be used to
direct part of the flow from the sand filter
underdrains to the recirculation tank.

In the example shown in the graphic
below, an upside-down tee pipe in the
recirculation tank connects to the sand filter
‘underdrains. A rubber ball in a screened
cage rises with the water in the tank and
plugs the ee when the tank reaches a
certain level. When this happens, the
remaining sand filter effluent bypasses the
recirculation tank and flows directly to
disinfection or further treatment and/or
disposal.

However recircuiation is achieved. the
result is that the wastewater applied to the

€0 From pretreatment

& To disinfection/discharge
€) Floatvalve

{3 Bleedline

€) Submersible pump

& Filter effluent line

In a recirculating sand filter, wastewater
flows by gravity from a septic tank (o a
recirculation :ank. which is equipped with
a pump, a timing mechanism, and float
valves. The wastewater is pumped to the
filter when it reaches 2 certain level in the
tank or in timed doses.

After receiving treatment? in the sand
filter. the wastewater collects in under-
drains and a portion of it is directed back
to the recirculation tank, where it mixes
with the septic tank effluent and is Fecircu-
lated to the sand filter. The remaining sand
filter efffuent bypasses the recirculation
tank and goes directly to disinfection or
further treatment.

Perforated underdrain piping
Layered support gravel

Filter media

Riser pipe

Distribution piping
Recircutation pump discharge

P00

sand filter is weaker and contains more ;
oxygen thar straight septic rank effluent,
which eliminates odors. The final sand
filter effluent also is of higher quality and
rarges from 2 to § milligrams per liter BOD,
and from 3 to 5 milligrams per liter TSS.
Recirculating sand filter media ranges
from an effective size of 0.8 mm to 3 mm.
which is somewhat coarser than other sand
fiiter media and, therefore, less prone (o
clagging. Hydraulic toading rates typically
range from three Lo five gallons per square
foot per day. meaning that ess land area is
generally needed to treat the same amount
of wastewater than with other sand filter
desizns. Enerey and routine maintenance

‘How Much Do
Sand Filters Cost?

Exact costs for sand filter construction,
operation, and maintenance depend on
the filter design and local costs for labor
and materiats. Costs for pretreatment
and additional treatment and disposal
also need to be faciored in when
svalualing the overall system costs,

Construction of the sand filter units
usually is economical because the
filters can be constructed or assembled
ansite using local fabor and materials.
Another advantage is their low
operation and maintenance require-
ments. Operating costs are limited to
the small amount of electricity used by
the pump (usually around 0.28
harsepower per hour per 1,000 gallons),
and most mairdenance can be per-
formed by homeowners or unskilled staff,

The two most significant factors that
affect the cost of sand filter reatment
are land and media costs; In‘areas
where media is expen31ve or needs 1o
be hauled & long distance, costs are
much higher.

initiat costs for sand fltlers are some-
times higher than those for extended
aeration package plants and other
treatment options. However inthe lonyg
run, sand filters' Iow energy costs, low
operating costs and hlgh performance

requirements are more than for other sand
filters but are siill minimal and much less
than is required for extended aeration
package plants.

One drawback to recirculating sand filters
is they are more sensitive to cold tempera-
twres and prone to freezing than systems
that are regularly dosed with warm sepuc
tank effluent. This problem sometimes can
be offset by adjusting the dosing {requency
and the recircutation ratic or by covering
the sand filter bed. &
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Pretreatment
Tanks Need
Maintenance Too

Sand filters performance depends on
pretreaiment tanks working properly.
The following Pipeline issues contain
useful information about the siting,
design, construction, installation,
operation, and maintenance of septic
tanks and aerobic units—two common
pretreatment metheds for sand fiiter
systems.

* Summer 1995 Pipeline; “Septic
Sysiems: A Practical Alternative for
Small Communities.”
htem #SFPLNLOZ.

e

* Fall 1895 Pipeline: "Maintaining Your
Septic System: A Guide for
Homeowners.”
tem #SFPLNLO3.

* Winter 1996 Pipeline: “Home Aerobic
Wastewater Treatmant: An Alternative

To Septic Systems.” —
Pipelined
R

ftem #SFPLNLO4. -

Pipeline back issues can be ordered
‘o the National Small Flows Clearing-
house (NSFC) for $0.20 each plus
shipping and handling by calling (800)
524-8301 or (304) 263-4191, fax {304)
283-3161, or e-mail nsfc_orders @estd.
wviledu. Please request each itern by
numbar and fitle.

Pipeline /s available online at NSFC's
website at http//www.nsfc.wvu.edu. &

Most operation and maintenance require-
ments for open and recirculating sand {ilter
beds are simple and can be performed by
homeowners, unskilled staff, or volunteers.
Exactly how much maintenance is needed
varies by system design and can be best
determined after working with the filter
over & period of a year or more. Buried
sand filter beds are the exception and can
work up to 20 years without maintenance.

Routine maintenance of open and
recirculating sand filter beds includes
periodic leveling and raking the surface and
raking or removing the surface layer when
it begins to clog. How often clogging
occurs will depend on organic loading rates
and the filter media size.

For example, sand filters receiving septic
tank effluent may need more frequent
attention than those receiving aerobic unit
effluent, because the organic strength of the
septic tank effluent is higher. In addition,
because recirculating sand filters use coarser
media and receive lower organic loading
rates, they tend to clog less frequently.

Sometimes simply raking the filter
surface will not suffice and the top half-
inch to one-inch layer of media must be
removed. Most sand filters are designed to
be deep enough to allow several layers to
be removed before the media needs to be
replenished or replaced.

Filter beds that are exposed to sunlight
should be weeded regularly and may de- .
velop algal mats that need to be removed.

Maintenance for other parts of the systemn
may include periodic inspection and service
by a qualified professional. For example,
pretreatment tanks and disinfection units
need to be inspected and pumped, and
electrical components, such as pumps and
timers, need to be checked and serviced
according to manufacturer recommendations.

Pumps often are designed to Jast from 10
fo 25 years, but eventually need to be
replaced. Pipes, valves. and other system
components need to be checked regularty,
and screens and filters need to be cleaned.
{Refer to the sidebar at left and the table
below for more informarion.)

Many larger sand filters are operated in
sections to allow portions of the filter bed
ta rest by switching the sections to be
dosed. It also is sometimes necessary to
regulate hydraulic loading rates to prevent
the filter from being overloaded or to
prevemnt the filter surface from freezing.

Another cold-weather operating strategy
entails raking the filter bed in a pattern of
ridges and furrows and flooding the suiface
until an ice sheet forms. The filter can then
be loaded below the insulating sheet of ice.

General maintenance requirements for
both open and recirculating sand filiers are
summarized in the table below. &

Requirement

! Pretreatment

Depends on process (seplic tank, aerobic unit, ste,)

Dosing chamber
Pumps and controls Check every 3 months.
Timer sequence Check and adjust every 3 months.
Appurtenances Chack avery 3 months.
Filter media
Raking Check every 3 menths. If drainage time betwaen doses has
increased significantly, rake top 3 in. {for surface fillers only).
Replacement Skim media when heavy incrustations occur. Add new madia
when depth falls below 24 in. Rest when ponded continuously.
Reptace top 2-3 in. media when surface ponds more than 12 in.
deep. Rest while alternaie unit in operation (60 days).
Other Weed as required.
Maintain distribution device as required.
Prot;act égains! ice sheating.
Check high water alarm (for open sand filters anly).
Adapted from: U8, Esvironmendal Protection Agency. 1980, Dasian Menual: Onsite Wastewoler Treciment and Dispasal Systems
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Spontaneous Abortions
Possibly Related to Ingestion of Nitrate-Contaminated Wel| Water —
LaGrange County, Indiana, 1991-1994

Health effects associated with ingestion of nitrate-contaminated water have in-
cluded methemogiohinemia (i.e., blue baby syndrome) in infants (7} and spontane-
ous abortions in laboratory animals and livestock (2,3); however, only one study in
humans has reported an association between increased methemoglobin levels and
spontaneous abortion {4}, During March 1993, the LaGrange County {Indiana) Health
Department (LCHD) identified three women who reported a total of six spontaneous

obtained drinking water from nitrate-contaminated private wells in LaGrange County
(1985 population: 29,350). LCHD was subsequently notified about g fourth woman
from another part of the county who had had two spontaneous abortions after she
had moved intc a new home with a nitrate-contaminated private well. This reponr

:Summarizes the invastigations of these reports by LCHD, which indicate the need for

further assessment of 3 passible relation between ingesting nitrate-contaminated
water and spontanecus abortion,

Investigation 1 -
Patient 1. During May 19¢1-December 1882, a 35-year-old woman HRad four con-
secutive spontzneous abortions: the first three at 8 weeks'’ gestation, and the fourth at

11 weeks. Karyotyping of one fetus did not identify a genetic explanation for the spon-

taneous azbortion. During the investigation of this Case, a neighbor was identified who
also had reported a spontaneous abortion (patient 2).

Patient 2. During March 1993, a 37-year-old woman who resided one half mile from
patient 1 had spontaneous abortion of her second pregnancy at 8 weeks’ gestation.
Her first pregnancy (which occurred at age 34, before moving to the current home)
had resulted in the birth of a full-term, live-born infant. During the investigation of
patients 1and 2, another neighbor reportedto LCHD a history of a recent spontaneous
abortion {patient 3).

_Patient 3. During July 1893, a 20-year-old woman who resided approximately
1 mile from patient 1 had spentaneous abortion of her first pregnancy during the 8th

week of gestation.

Environmental investigation ‘ .
To determine possible causes of this cluster of spontaneous abortions in the thres

women, LCHD conducted an envircnmental investigation during June-September
1993. A well located on a hog farm in the vicinity of the residences of patients 1-3 had
been documented to he nitrate contaminated (>50 mg/L) in 1989; LCHD had been no-
tified about this contamination in 1990. Because of the proximity of the residences of
patients 1-3 and the hog-confinement facility, persons in all 19 residences within
3 miles down gradient {i.e., the direction the groundwater was moving) of the hog-
confinement facility were interviewed regarding illness and reproductive histories.
Nine women of childbearing age lived in these residences, including the three patients
whose spontaneous abortions had been investigated by LCHD. Five other women
each reported having a full-term birth during the preceding 2 years, Water samples
from the 19 wells serving the residences were tested for bacteria and nitrates. ‘For
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Spontaneous Abortions — Continued

patients 2 and 3, water samples also were analyzed for volatile and semivolatile con
pounds, pesticides, metals, inorganic compounds, and coliform bacteria.

Nitrate was the only contaminant in well water present at elevated levels. In the
wells serving the households of patients 1-3, nitrate levels were 19.0 mgft, 26.0 mg/L,
and 19.2 ma/k, respectively (Environmental Protection Agency (EPA] maximum con-
taminant level [MCL] for nitrate: 10.0 mg/L). in comparison, for the five nouseholds in
which women reported giving birth to full-term, live-bofn infants, drinking water ni-
trate levels ranged from 1.6 mg/Lto 8.4 mg/L (mean: 3.1 ma/L).

An LCHD investigation of potential sOUrces of nitrate contamination of the house-
hotd wells indicated that the probable source of groundwater contamination.was ani-
mal waste from the hog-confinement facility. This facility was located approximately
one half mile from the residence of patient 1, 1 mile from patient 2, three fourths mile
from patient 3. and approximatel\/ 9 miles from the residences of women reporting
full-term births.

Investigation 2
A#ter completing the investigations of patients 1-3, LCHD investigated a fourth case
of spontaneous abartion in a 35-year-old woman who lived approximateiy 10 miles
irom the other three women. She had had five live births during 1984-1692. The
woman's doctor reportéd to LCHD that she had had two gpontaneous abortions during
April and August 1994, hoth at 8 weeks' gestation: the first occurred 24 months aiter
the birth of her fifth child and 44 months aiter beginning use of a new well. A mezan
nitrate-iN level of 28.7 mg/L was detected in water samples collected during August
1094 from the household’s well which had been used since 19¢0. A nitrate-N level of
1.2 ma/l. was detected in @ second well on the property. approximately 100 feet from
the first well; this well had been the source of the woman's drinking water during her
first four pregnancies. Nitrate-N levels of <1.5 mg/L were present in water samples in
‘six other wells located up gradient from the tamily’s well ‘and within 1 mile of the

househoid. The only nitrate source identified nearthe contaminated weil was the fam-
ily's septic system, which was ‘nstalled in sandy soil approximatel\,f 70 feet up gradient
from the contaminated well. Although the well probably became contaminated by ef-
fluent from the septic tank, it is unknown when contamination occurred.

Epliowing these investigations, all four women changed 1o nitrate-free sOurces of
drinking water (i.e., bottled of reverse-0smaosis treated). Subsequently, each delivered
one or MovYe full-terr, live-born infants.

Reported by: W Grant, LaGrange County Health Dept, {aGrange; G Steele, DrPH, State Epide-

miclogist, Indiand State Dept of Health; SA |siorho, PhD, Dept of Geosciences, Indiana-Purdue
Univ, Ft. Wayne, indiana. Div of Parasitic Diseases, National Center for Infectious Diseases; Div
of Reproducrive Health, National Center for Chronic Disease Prevention and Health Promotion;
Div of Birth Defects and Developmental Disabilities and Div of Environmental Hazards and
Health Effects, National Center for Environmental Health, CDC. ) ,

Editorial Note: The most widely recognized health problem associated with ingestion
of nitrate-contaminated water is infant methemoglobinemia, and the EPA standard for
nitrate in drinking water of 10 mg/t. was established in 1977 to prevent this condition.
Although the findings from studies of the influence of nitrate on the reproductive 0Ut
comes of laboratory animals and livestock have not been consistent, sOmMe studies
have suggested a relation between nitrate consumption and spontanecus abortions
(2,3). Epidemioiogic studies of humans have suggested @ possible celation between
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Spentaneoys Abortions — Continved

ingestion of drinking water C0ntaining elevated nitrate levels and an increased risk for
neural tybe defects (5,6) and, based op the findings of One study, 5 Possible refation
between Mmethemoglohin levels in women during early Pregnancy and subsequent
SPontaneous abortions (7). ,_

An estimated 13.8 million hauseholds in the Uniteg States obtain drinking watar
from private wells (8). Based On recent studies, the EPA MCL for nitrates was gy.
Ceeded by 13.4% of household wells in nine states.in the Midwest (9 and 9% o
household wells Nationally {19), Because of the risks for potential adverse health e:.
fects, persons who use drinking Water that contaipg Nitrate levelg >10 mg/L or other

Spentaneoys abortions occur commonly, are directly associated with increasfng
Maternal age, and may cluster by chance. Possible explanations for the cases of spon-

are preceded or followed by live births, andthis fnvesﬂgation did not COmpare the rate

of spontaneoys abortions in Other residents of the_commumty who either waere or

Were not exposed to m’frate-contaminated Water, Although this investigztion did not
establish 3 causal link between Spontaneoys abaortion ang Nitrate €xXposure, the fing-
ings indicate the need for further assessment of the Possible effects of this common
groundwater contaminant on humen reproduction, 7

Since 1971, EPA and COC have maintained 3 surveillance System to monijior the
OCcurrence of waterborne disease'outbreaks. Hnesses related to ExXposures to patho-
gens and chemicals associated with recreational water Use or ingestion of drinking
water should be 'eported to the EpfdemioiOgy Branch, Division of Parasitic Diseases,
Nationg] Center for Infectious Diseases, Chc, telephone (770} 488-7760, -

References ’ :
1. Kross BC, Ayvebo AD, Fuortes LJ, Methemog!obinemia: nitrate toxicity in rural America, Am
Fam Phys 1992,46:183-3, -
2. Food and Drug Adm:’nistration. Terato#ogr'c evaluation of FDA 7127 (sedium nitrate), Wash-
ington, DC: us Department of Health sng Human Services, Public Health Service, Fogd and
" A 75, ’

Journs) 1957;49:278-g. :
4. Muhrer ME, Garner GB, Pfander WH, et al. The effect of nitrate on reproduction ang lactation.
J An Sej 1859;15:1291-p. '
3. Darsch MM, Scragg RKR, McMichael‘AJ, etal. Congenitaj malformations and maternal drink-
ing water SUpply in ruraj South Australia; a case-contro) study. J Epidemio| 1984;1 19:473-86.
8. Arbuckle TE, Sherman GJ, Corey PN, et al. Water nitrates and CNS birth defects: a pPopulation-
: 7.
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9. CDC. interim repert. @ survey of the presence of contaminants in water from private

in nine Midwestern states. Atlania, Georgia: US Department of Health and Human Serv,
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10. US Geological Survey. Nutrients in ground water and surface water of the United Stats
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Table 1. Home and System Characteristics and Performange

Site No.  House Population Water System  System Water Symp  Symp Symp  Owner
Bedrm  Size Appliance  Type-Date  Size Use tons Disappear Reappear  Satisfied
(&%) i)

fa) ()] (¢ () (e) (f (g a (i) (i} (k) )]
! 3 2-3000 2(3) D,W.G M-78(2-93) 5X94 S/L P Y N Y
2 3 2-3000 22)* D,W,G M-86(4-92)  8X47 M . P Y N Y
3 2 2000 201 D,W,G B-78(5-90)  24X34 s B Y N Y
4 3 2-3000 2(0) D,W.S B-75(6-50)  6X58 S B Y N Y
5 3 2-3000 2(0) D,W,G,$  B-85(4-91) 12X52 5 B Y N Y
6 3 {2000 21 w D- -(4-91) . S L Y p Y
7 3 12000 (1) D,W,GS T-T10-93) $X110 S B Y N Y
8 3 1-2000 242 D,W,S T- -(2:92)  5X62 s L Y N Y
g 4 1-2000 21) Ww,8 B-72(7-92)  18X62 S/L P Y S Y
10 4 > 3000 203 W B-75(10-91) 14X47 S L Y S Y
1t 3 1-2000 2(2) W, T-60(8-37) - s L Y N Y
12 3 2000 2(2) D,W B-73(3-92) 2038 s L Y N Y
13 TH - Same - B-74(5-92) 20X35 S L Y N Y
14 4 2-3000 2(4) D,W B-74(10-93) 18X30 L L N P S
15 5 2-3000 2(5) - D- -{8-90) - S L Y P S
Notes:

Col. b-T.H.-Town Hall with offices with 4 employees and meeting rooms.

Col. ¢-2-3000 means house size between 2000 and 3000 sq. ft.

Col, d-Number of adults (number of children), *ownership change at time of aerobic instaliation.

Col. e-Appliances: D (dishwasher), W (Washer), G (Garbage Grinder), S (Softner discharge to unit),

Col. {-B-Bed, M-Mound, T-Trench, D-Drywell, year original system installed (date asrobic unit instatfed),

Col. g-System size was taken from plans on file in county offices. Drywell units are single units with unknown dimensions, typically 6-10 in diameter
8-9 ft from ground surface.

Col. h-Water usage before and after based on homeowner opinion, S(Same), M (More), L{Less), S/L(Same use in house, less 1o system).

Col. i-P-Ponding, B-Backup, L-Breakout on Lawn,

Col. j-Symptoms disappear; Y(Yes), N({No)

Col, k-Symptoms reappear; Y{Yes), N(No), S(Seasonal), P{Occasional pumping) after aerobic vnit installation.

Col. 1-Owner satisfied; Y(Yes), S(Somewhat)

for about 6-8 months.

S.ymplom§ di.f,appca: with ponding in vent tube
disappearing in 3 mo. No effluent in vent in
July, 94,

; fi i Agrobie Unijt
Site  System . Infiltration Area Condition
Type Prior to Aeration After Aeration Comments
1 ; ;
Mound At least 6-8 months severe ponding. No ponding after 6 months, dry in Diverted softener discharge elsewhere after
1
| July, 94, aerobic unit installed,
2 Mound i
Mound ponded, JNu? pc;x;dmg after 6 months, dry in New owners indicated previous owners
¥y, 94, praf:ticed water conservation for extended
peried, uncomfirmed,
3  Bed Ponding for some time,backed
: , u In' . . * .
oy ain p ground bed dry, Afe;cb}:l unit installed within 90 days
of backup,
4 . ) . .
Bed aoggumsi for some time, backed up Pqndmg continues for several years Septic tank pumped for a month before
. (Fig. 1} aerobic unit instatled,
5 . A . X
Bed il:logg;nsge F;u};mtcnmttcm backup  Bed dry in July, 94, Septic tank pumped frequently for 3
r 3 years.
y years before aerobic unit installed.
6§ b . . . .
rywell i?gzizrgtv;ttg b;eakou}r; on lawn in Drywell nesded periodic pumping for 6 Aerobic unit installed within 6 mo. after
o deponet of trench connectad months, ab?ut 3 1/2 in. of effluent detecting problem, Trench discon}lex:ted
. in drywell in July 94, at time of aerobic installation,
7 Trench Ponding with intermittent back v i i V
] p Noticeable drop in ponding within 2 weeks. No fu into
in house for 6 years, ' There was about 2” of ponding 6 mo, later, © further backup ino home,
Dry in July, 94,
8  ‘Trench Ponding with breakout on lawn

There could be ponding in trench as
vemt tube doesn't extend to basa,
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NCORPURATED

INSTALLATION MANUAL

SINGLE HOME FAST® OR MICRO FAST®
WASTEWATER TREATMENT SYSTEM

IMPORTANT: ALL WORK MUST CONFORM TO LOCAL ELEC-
TRICAL, PLUMBING, AND BUILDING CODES.

Revised May, 1997
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Materials Required for Installation

Septic tank with minimum dimension requirements shown on in-
stallation drawing and fabricated according to IATMO, ANSI or
appropriate standards.

Recognized, safe lifting mechanism for module.

18-22 linear feet of concrete joint sealant compound. (14-18 lin-
ear feet for Micro FAST®.)

Anchor bolts or other commercially available anchoring system to
secure module to septic tank.

27,47 and 6” PVC Schedule 40 pipe and fittings. Optional: 3”
PVC Schedule 40 pipe and fitting: see Recommended Installation
Procedure. ‘

Pipe joint lubricant

PVC primer and glue

Optional: small riser section with cover, minimum 15” inner di-
ameter. See Recommended Installation Procedure.

Base (concrete preferred) for blower assembly. See Recom-
mended Installation Procedure.

Mounting hardware for control panel.

Electrical underground conduit or wiring for connecting control
panel to blower assembly.
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Please read and follow the cautionary notes given below and those Zqa mmmm g gag mmmmm mm mmwmnmmw g
found elsewhere in this manual. If you have questions regarding the : mmmmmmmmmm g %8z nmmmmmmmmmxswmmm s
safety or operation of your Single Home FAST® or Micro FAST®, : mmmmmmmw m 2 ¥23 mmwmmmmmmamm 8¥ga .3
contact Bio-Microbics, Inc. at 1-800-753-3278 (753-FAST). ILm wmmmmmwmmm B Mmm mmmmmmmmmmmwmmmmmw
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WARNING: The installer must assure that the installation mmmmmmwmmmm m B wmmmmmvmmwmwmmmmmm
site is safe from hazards. These could include excavations ” : wz;maamnmm ,.+ .,* b um mmmmmmwmmm
left open overnight, debris left lying around, and tanks and equipment :
not properly blocked. Provisions must be made to eliminate the above
potential hazards by roping off and proper shoring around the exca-
vations, cleaning up at the end of each work day and proper storage
of equipment. Failure to do so could result in severe bodily injury or
~ death.
WARNING: Hazards exist in confined spaces such as a new
or used buried septic tank. No one should be allowed to enter
the tank under any circumstances. The hazards include presence of
dangerous or fatal gases, insufficient oxygen, and the collapse of the g
tank and entrapment of personnel. Always keep tank openings covered mmm g
during storage and installation. Failure to do so could result in severe mw_s 5
bodily injury or death. ] Wmmm mm
WARNING: If any person comes in contact with any of the [~ umwumwm
wastewater (influent or effluent), immediately remove all - mwmmmmm
contaminated clothing and soak in a detergent solution with a disin- =] el w.w
Jectamt. The person who has come in contact with the wastewater = mmm Mmm
should then thoroughly wash the exposed area with soap and water B -
and immediately call his or her personal physician. Failure to do so m BERuE,.E
could result in severe bodily injury or death. =
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LOCATION

Single Home FAST or Micro FAST may be located in the same position
relative to the house and water supply as any conventional septic

system; however, some basic guidelines should be followed:

WARNING: Always check with the local wtility companies for
the locations of water line, electrical and telephone cables or

arty additional hazards below grade prior to excavation. Failure to do
s0 could result in severe bodily injury or death.

Single Home FAST or Micro FAST is only designed to withstand
the weight of the soil up to a burial depth of 4 feet (1.2 meters). It is
not designed to withstand loads from concrete slabs, vehicles, or
buildings. Do not place the tank in a location where it could be
subjected to additional weight.

CAUTION: If the burial depth must be more than four feet or if the
area is subjected to additional weight, such as from occasional stending
water, contact Bio-Microbics at 1-800-753-FAST.

2.

Single Home FAST or Micro FAST must be located so that suffi-
cient slope is provided for the influent and effluent lines. If either of
these two lines becomss blocked, there is risk of excess water
backing up ioto the house. A 2% slope is recommended for this. A
2% slope equates to a drop of two feet over a run length of one
hundred feet. This also equates to 1/4 inch per foot .
Single Home FAST or Micro FAST must be located so that vents
and air intakes will be protected from snow drifts.
Avoid locating Single Home FAST or Micro FAST® in high
groundwater areas where the tank could possibly float up and
become dislodged.
The blower housing should be no more than 100 feet from the
Single Home FAST or Micro FAST.
NOTICE: The blower must be placed at an elevation higher than
the water level in the treatment unit.

NOTICE: Never place the Single Home FAST or Micro FAST in a
location where the plant effluent hcs any opportunity to enter the
ground water supply. If there are any questions, contact the local health
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department and local environmental department.

7. When installing a new septic tank, make sure the inlet is 2 minjroum
of 3 inches (8 cm) above the outlet. If the tank is installed with the
inlet below normal operating water level, Bio-Microbics, Inc. will
not accept responsibility for operation of the unit.

Documentation must be maintained by installers verifying the mini-
mum dimensions of the tank as well as its structural integrity.

If the tank is out of the minimum dimensional range specified, Single
Home FAST or Micro FAST will not operate properly. The effluent
quality will suffer and may not meet the standards. If the treatment plant
is installed in 2 manner that viclates the above guidelines or dimensional
ranges, Bio-Microbics, Inc. will not accept any responsibility for its
process or mechanical performance.

INSPECTION

Your Single Home FAST or Micro FAST has been carefully manufac-
tured, checked and tested at the factory before shipment. Upon receiving
the unit, please do the following:

1. Before uncrating, check the packaging for signs of shipping dam-
age. If there is evidence of damage or abuse, notify Bio-Microbics,
Inc. at (913) 492-0707.

2. After uncrating, inspect the unit to enmsure no components are
missing. Also inspect for damage to the unit. If any discrepancies
are found, notify Bio-Microbics, Inc. at (913) 492-0707.

If the unit is free of damage, uncrate completely and proceed with the
installation.

LIMITED 24-MONTH WARRANTY

Bio-Microbics, Inc. warrants every new Single Home FAST or Micro FAST
against defects in materials and workmanship for a period of two years after
installation or three years from date of shipment, whichever occurs first,
subject to the following terms and conditions:

During the warranty period, if any part is defective or fails to perform as
specified when operating at design conditions and if the equipment has been
installed and is being operated and maintained in accordance with the
written instructions provided by Bio-Microbics, Inc., Bio-Microbics, Inc.
will repair or replace at its discretion such defective parts free of charge.
Defective parts must be returned by owner to Bio-Microbics, Inc.’s factory
postage paid, if so requested. The cost of labor and all other expenses
resulting from replacement of the defective parts and from installation of
parts furnished under this warranty and regular maintenance items such as
filters or bulbs shall be borne by the owner. This warranty does not cover
aerator components which have been damaged by flooding or improper
storage or any components that have been disasserbled by unauthorized
persons, improperly installed or damaged due to altered or improper wiring
or overload protection. This warranty applies only to the treatment plant,
and does not include any of the house wiring, plumbing, drainage, septic
tank or disposal system. Bio-Microbics, Inc. reserves the right to revise,
change, or modify the construction and/or design of the Single Home FAST
or Micro FAST , or any component part or parts thereof, without incurring
any obligation to make such changes or modifications in present equipment.
Bio-Microbics, Inc. is not responsible for consequential or incidental
damages of any pature resulting from such things as, but not limited to,
defects in design, material, workmanship, or delays in delivery, replace-
ments, or repairs.

THIS WARRANTY IS IN LIEU OF ALL OTHER EXPRESSED WAR-
RANTIES. ANY WARRANTY IMPLIED BY LAW, INCLUDING WAR-
RANTIES OF MERCHANTABILITY OF FITNESS FOR A PARTICU-
LAR PURPOSE, IS IN EFFECT ONLY FOR THE WARRANTY PERIOD
SPECIFIED ABOVE. NO REPRESENTATIVE OR PERSON IS AUTHO-
RIZED TO GIVE ANY OTHER WARRANTY OR TO ASSUME FOR
BIO-MICROBICS, INC., ANY OTHER LIABILITY IN CONNECTION
WITH THE SALE OF ITS PRODUCTS.

CONTACT YOUR LOCAL DISTRIBUTOR FOR PARTS AND SERVICE.
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Referring to the electrical drawing in this manual, connect the electrical
cable to the blower and control cabinet per the wiring diagram and all
applicable codes. The control cabinet meets NEMA standards for
indoor and outdoor use. It is rated for watertight and dust-tight integrity
and is constructed of corrosion-resistant materials. The location of the
panel must be in compliance with all local codes.

Step 7: Final Installation Inspection

It is the responsibility of the installer to fill the tank to the operating
water line prior to backfilling the excavation. If the tank is not filled,
heavy rains after backfilling could cause the tank to float and damage
the surrounding grounds.

Before unit is backfilled:

« Fill the tank to the operating water line.

o Check for leaks in all watertight seals. If leaks are found, reseal
leaking areas.

» Ensure that the air supply line is properly installed and connected
to the tank and blower.

¢ Tum on the blower and observe the operation of the airlift through
the observation port (see Figure 2).

If the unit is level, contains no leaks, and has an even flow dispersion
of water, then backfill the excavation.

Step 8: Start-Up Procedures

e Seed the unit with normal household waste.
» Allow system to run for a minimum of 10 days to establish biomass
population and attachment of biomass.
*  In colder climates, it may require a longer time to establish the
biomass population.
* Do not introduce limited-use substances during the population
establishment period.
+ Afier the ten-day biomass population initiation period, continue
normal use of unit as described in the Homeowner’s Manual.

14

THE FAST SYSTEM

FAST stands for Fixed Activated Sludge Treatment. In the Single Home
FAST or Micro FAST process, a colony of bacteria called the biomass
breaks down biodegradable waste into carbon dioxide and water. The
process occurs contimmously as long as the biomass is supplied with
food (incoming waste) and oxygen {air) in 2 suitable environment. Solid
material that the biomass cannot process and bacteria that die settle in
the septic tank for normal pump-out removal.

The FAST process consists of the treatment tank and the blower (air
source). The blower provides continuous air to the treatment tank
through the air supply pipe. The air supply pipe combines with the draft
tube to create an air 1ift. This air lift is the means by which air and
wastewater are mixed within the tank. The air 1ift lifts the wastewater to
the splash plate. The wastewater is cascaded off the splash plate across
the surface of the honeycomb media.

The treatment tank is located below ground. Its Tugged construction is
designed to support the weight of four feet of burial depth. It is designed
to resist deterioration and corrosion. The honeycomb media is the heart
of the FAST process and is suspended in the septic tank. The media
contains the biomass, the colony of bacteria that stabilizes the wastewa-
ter. By growing on the honeycomb media and receiving food and air
necessary for growth from the airlift, the biomass is allowed to stabilize
(eat) the waste before it is discharged to the drain field. In a traditional
septic tank and some other aerobic treatment systems, the biomass is
allowed to suspend in the wastewater. Therefore, it has a greater
opportunity to be discharged into the drain field. The Fixed Activated
Sludge Treatment system keeps the active biomass on the media and not
in the water. This allows for cleaner water to be discharged to the drain
field.

The vent pipe allows for venting of air and non-harmful carbon dioxide
created by the process.

Eventually, as the biomass dies, sloughs off the media and collects at
the bottom of the tank, the tank will need to be pumped out. The
pumpout cover provides a convenient means of access to the the tank
with limited disturbance of the swrrounding landscape.



RECOMMENDED INSTALLATION PROCEDURE

The performance of this unit depends on the disposal method of the
effluent. The method and arrangement for disposal must not cause a
backup or any other interference with the treatment plant’s operation.
The technique and equipment used for the effluent disposal must be
approved by the local or state bealth and environmental agencies.

Before installation of the module may begin, check the tank to ensure it
is level within 1 inch from inlet to outlet and 1-1/2 inch from side to side.

Once the tank is in E@_om and level and in compliance with local health,
environmental and plumbing regulatory agencies, the installation of the
module may begin.

Step 1: Insert Module Into Septic Tank

First, locate the 4™ treated water outlet pipe gasket. Make sure it is
positioned properly in the effluent channel wall. The flange of the gasket
should rest flat against the outside module wall. (See Figure 1.)

It is critical that the mating surfaces of the module flange and tank top
be sealed to prevent ground water seepage into the system. (See Figure
2.) A non-hardening sealant must be spread under the module flange or
around the perimeter of the septic tank cut-out.

WARNING: Use recognized, safe lifting techniques to set
module in cutout of septic tank. Make sure all lifting equipment

: A is clear of overhead obstructions such as power lines, trees or
rooftops when lifting apparatus near the excavation. Always be careful
to place the lifiing equipment on solid, stable ground to prevent ground
giving way beneath the equipment.

Embedded bolts or another commercially available anchoring system
should be used to anchor the module to the septic tank. Drill holes
through the module flange and into the tank to insert the anchors.

B WARNING: A7 electrical work should be performed by a
qualified electrician and per all applicable codes. Failure 1o
do so may result in severe bodily injury or death.

The location of the air supply line and electrical conduit in the concrete
slab is shown below.
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Once the air supply pipe and electrical conduit have been run, the
concrete slab can be peured. (See Figure 5.) Care should be taken so that
no debris enters the air supply pipe during construction of the concrete
slab. A precast concrete slab can also be used by drilling the appropriate
holes for the air supply pipe and electrical conduit.

The blower housing should be placed on the concrete slab so that the
blower discharge is aligned with the air supply pipe. Use the existing
holes in the bottom of the housing to match drill holes in the slab for
anchors. Place anchors in the newly drilled holes.

Solvent weld the air supply pipe to the blower connection (see Figure
5). It is recommended that 2 union be placed in this line for ease of
disassembly.

i3



Step 5: Install Air Supply Pipe

The 27 PVC Schedule 40 air supply pipe can now be installed. This
pipe should be solvent welded to the air supply connection (see Figure
2) and run to the blower housing no more than 100 feet away. Run the
air supply line from the Single Home FAST or Micro FAST to the
desired blower housing location. Be sure that no debris enters the pipe
during installation and that the solvent weld is alalowed sufficient
drying time. Be suer all connections are air-tight and permanent. Do not
cover the tank with soil until the blower is connected and tested.

WARNING: Always check with the local utility companies for
the locations of water lines, electrical and telephone cables or
any additional hazards below grade prior to excavation. Fail-
ure to do so could result in severe bodily injury or death.

&" Min.

/V_or\/le}l\([/ ey AL __\__an

Screen

3" Vent Pipe

FIGURE 4

Step 6: Install Blower Housing

The blower housing should be placed on a concrete slab at least two feet
above the treated water outlet pipe (see Figure 1). Both the electrical
conduit and air supply line must pass through the concrete slab from
below grade.

The electrical supply conduit should be run from the control panel to
the desired blower location.

12

Step 2: Install Treated Water Qutlet Pipe

The four-inch treated water effluent pipe gasket must be in line with
the outlet hole of the tank. Four inch, schedule 40 PVC pipe fits
through the treated water outlet pipe gasket. Lubricate with pipe joint
lubricant 2” of the end of the pipe before pushing the pipe through the
tank outlet and into the gasket. Do not push the pipe more than 2”
through the gasket. Seal the area where the effluent line passes through
the tank wall. Make sure this is watertight and done in compliance
with local codes. {See Figure 1).

Lubricate with pipe
joint lubricant.

/ L TANK OUTLET

e

J&__n Must Be
Watertight
S MODULE WAL
ol EFFLUENT CHANNEL
FIGURE 1
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SERVICE MANUAL

SINGLE HOME FAST®
AND MICRO FAST®
WASTEWATER TREATMENT SYSTEMS

INCORPORATED

IMPORTANT: Al work must conform to local electrical,
plumbing, and building codes.

Revised May, 1997



TABLE OF CONTENTS

TVAITDES . 111 o eeeorenseeressersss s sss s p- 3
TOEEOAUCHION v eeeeierereneseec st errarsreammans s sb s sma s eb s p-4
TEFIILIOMS . eveeveeeememreeeeaesaerecsisnsarrss e meaas e sen e b st Pp- 45
Process DeSCIPHON ...c.crereuminrerriessecasasaranerrss s pp. 6-7
Water QUALLY «ov.reerercremriranersrssssnman st p-7
Prohibited SUDSIANCES ...cvceeiiiermrrrsscserar et p-8
Limited-Use SUBSANCES. ..corverrirersnsressaneresississesnan st p-9
Acceptable SUDStANCES ...vcuerrrmrmmssssssrsesiesansris e p- 10
Preventive MAalntenanCe ..o mraersresicnscsmaasssassiasnine pp. 10-11
Evaluation of System Performance ... ..o p. 12
Collection of Efftuent Sample .. ..o p-12
ALATTO CIICUIL - eooaeevemtereaessesreresreasiensssensanressisararssasanssassens pp. 12-13
System, FAIlITEs ....ovorvecereervanmeemsississss s p. 13
Mechanical Failure ..c.ooveeeiionmire s p- 13
Flectrical FaTlire.....ocooeceeeimmereessersncsiesississesssssnssnsaces p- 14
Process FALIUIE .cov.vieereesresrrrneieesense et sanees p- 14
Troubleshooting guide. ... ..ot pp. 15-17
' Repairing and Replacing System Components

BloWer ASSEIDLY c.oeverreverccirmnrisnrmssssramrriaemsssansanasseens p. 18
BLOWEL FIIEET overtieveesieseriserrnsensammesamnssss e nannsssansanes p- 20
Underground COMPONENTS. . ....cocovrrimnimssisssinsnremeseeeiins p. 20
Control Pane]l COmpPONENLS......ovomevvrimnrnreniassosmssanesssssenes p. 20
Recommended Spare Parts ..ot p- 21
TWATTATIEY .. ceeeeecerseenasieseeeesssss s sese s eas s s s p- 22
TEUAEX vvoveveeeeeeeeeeeeereseeeseessasesese et et caabeassam s s hs s et s s e p. 23

Acceptable Substances, 10
Aerobic, 4

Alarm Circuit, 12
Alkalinity, 4

Anaerobic, 4

RBiomass, 4

Biomass reproduction, 6
Blower, 17

Blower assembly, replacing, 18
Blower filter, replacing, 20
Circuit breaker, 17
Colloids, 5

Control panel components, 20
Detergents, 10

Dissolved Solids, 5
Effluent, 5

Effluent standards, 7
Electrical failure, 14
Electrical requirements, 4
Failures, 13-14

Filter cartridge, 17
Flocculation, 5

Hardness, 5

Hose clamps, 17

Influent, 5

Installation configuration, 14
Limited-use substances, 9
Mechanical failure, 13
Motor oil, 8

Oxygen starvation, 14
Patents, 4

Pesticides, 8

pH, 6

Pilot light assembly, 17
Pilot light lamp, 17

Plastic, 8

Preventive maintenance, 10
Primary treatment, 5, 6
Process description, 6

Index

Process failure, 14
Prohibited substances, 8
Pump down, 11

Reactor, 5

Relay, 17

Relay socket, 17
Replacement parts, 17
Replacing components, 18-20
Screen, 17

Secondary treatment, 5, 6
Shock loading, 14

Sight, 12

Sludge depth, 11

Smell, 12

Solids disposal, 12
Sounds, 12

Spare parts, 21

Spills, 8

Suspended solids, 5
Tertiary treatment, 5
Toxic substances, 8
Troubleshooting, 15-17
Turbidity, 5
Underground components, 20
Warnings, 3

Warranty, 24

Waste food, 9

Water quality, 7

23



LIMITED 24-MONTH WARRANTY

Bio-Microbics, Inc. warrants every new Single Home FAST or Micro
FAST against defects in materials and workmanship for a period of two
years after installation subject to the following terms and conditions:

During the warranty period, if any part is defective or fails to perform as
specified when operating at design conditions and if the equipment has
been installed and is being operated and maintained in accordance with the
written instructions provided by Bio-Microbics, Inc., Bio-Microbics, Inc.
will repair or replace at its discretion such defective parts free of charge.
Defective parts must be returned by owner to Bio-Microbics, Inc.’s
factory postage paid, if so requested. The cost of labor and all other
expenses resulting from replacement of the defective parts and from
installation of parts furnished under this warranty and regular maintenance
items such as filters or bulbs shall be borne by the owner. This warranty
does not cover aerator components which have been damaged by flooding
or improper storage or any copsponents that have been disassembled by
unauthorized persons, improperly installed or damaged due to altered or
improper wiring or overload protection. This warranty applies only to the
treatment plant, and does not include any of the house wiring, plumbing,
drainage, septic tank or disposal system. Bio-Microbics, Inc. reserves the
right to revise, change, or modify the construction and/or design of the
Single Home FAST or Micro FAST , or any coruponent part or parts
thereof, without incurring any obligation to make such changes or
modifications in present equipment. Bio-Microbics, Inc. is not
responsible for consequential or incidental damages of any nature
resulting from such things as, but not Limited to, defects in design,
materjal, workmanship, or delays in delivery, replacements, or repairs.

THIS WARRANTY IS IN LIEU OF ALL OTHER EXPRESSED
WARRANTIES. ANY WARRANTY IMPLIED BY LAW, INCLUDING
WARRANTIES OF MERCHANTABILITY OF FITNESS FOR A
PARTICULAR PURPOSE, IS IN EFFECT ONLY FOR THE
WARRANTY PERIOD SPECIFIED ABOVE. NO REPRESENTATIVE
OR PERSON IS AUTHORIZED TO GIVE ANY OTHER WARRANTY
OR TO ASSUME FOR BIO-MICROBICS, INC., ANY OTHER
LIABILITY IN CONNECTION WITH THE SALE OF ITS PRODUCTS.

CONTACT YOUR LOCAL DISTRIBUTOR FOR PARTS AND SERVICE.
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IMPORTANT INFORMATION

Please read and follow the cautionary notes given below and those
found elsewhere in this manual. If you have questions regarding
the safety or operation of the Single Home FAST® or Micro FAST®
Sewage Treatment system, contact Bio-Microbics at
1-800-753-3278 (1-800-753-FAST).

_ WARNING: Hazards exist in confined spaces such as a
new or used buried septic tank. No one should be allowed

to enter the tank under any circumstances. The hazards
include presence of dangerous or fatal gases, insufficient oxygen,
or the collapse of the tank and entrapment of persormel.

WARNING: Anyone coming in contact with wastewater

must remove any contaminated clothing and thoroughly

wash all body areas and clothing exposed to wastewater
with soap and water, then consult a physician 1o minimize the risk
of illness.



INTRODUCTION

The Bio-Microbics, Inc. FAST® process is an aerobic biological
treatment system. The unit will operate on a continuous treatment basis
versus a batch type process. The entire treatment process consists ofa
primary sedimentation zone and the secondary aerobic biological zone.

The acronym, FAST, stands for Fixed Activated Sludge Treatment. This
describes the method of fixing a bacteria colony in the treatable fluid. A
honeycomb type media block is submerged in the wastewater in the
aerobic zone. The bacterial colony will attach itself to the surface of the
media.

This process is protected by one or more of the following patents:
3,966,599; 3,966,608; 3,972,965; 5,156,742.

The Single Home FAST treatment plant is designed to process the waste
produced by all typical activities of up to 2 twelve member family (ten
when nitrification and denitrification are desired.) Micro FAST is
designed to process the waste produced by all typical activities of up to
an eight member family. There are peaks and Iulls in the daily flow rate.
The plant can still treat the waste produced at peak flows as well as
preserve life of the biomass during the lull periods.

The treatment plant is designed to operate on standard household
current. The input power required for the motor is 120 volts, A.C,, 60
Hz. The input power to the alarm circuit is also 120 volts, A.C., 60 Hz.

DEFINITIONS
Some definitions are helpful in understanding how the biclogical
process of waste treatment ocours.

AEROBIC: Living or occurring only in the presence of oxygen.

ALKALINITY: The quantity of ions in the solution that will react to
neutralize hydrogen ions. It is thus a measure of the ability of the
solution to neutralize acids.

ANAEROBIC: A condition where the supply of oxygen bas stopped.

BIOMASS: The bacteria colony that establishes itself in the
secondary zone of the treatment plant. This colony utilizes the sewage
and oxygen as food. Its waste is primarily carbon dioxide and water.

4

RECOMMENDED SPARE PARTS

The following is a st of factory recommended spare parts and the
quantity that should be kept in stock per the number of units sold. The
quantities listed are minimums. If field exp erience suggests additional
components or quantities are required, this list may be expanded.

QUANTITY DESCRIPTION
1ea/10 units Pilot light assembly

1/unit Pilot light lamp
1/5 units Relay (CR1 & CR2)
1/10 umits Circuit breaker
1/10 units Blower
1/10 units Fuses
Horm
E.T.M. (optional)
Switch
Flasher
Current Sensor
Adr Filter

For more information about the FAST systems, or for purchase of
spare parts, contact:

INEOAPEAATED

8271 Melrose Drive

Lenexa, KS 66215

Tel: (913) 492-0707 (800) 753-FAST
Fax: (913)492-0808

e-mail: onsite@biomicrobics.com
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Blower Filter
Removal:

1. Follow steps 1 and 2 of Blower Assembly Removal procedure.

D DANGER: Electrical Hazard.

Disconnect power before servicing. Failure to do so may result
in electrical shock causing serious bodily injury or death.

2. Remove wing nut from top of blower housing and remove filter
housing cover.

3. Remove filter while preventing any particles or dirt from entering
inlet piping to blower.

4. Clean filter base while preventing any particles or dirt from
entering inlet piping to blower.

Installation:

1. Make sure the circuit breaker in the Single Home FAST or Micro
FAST control panel is in the OFF position.

: DANGER: Electrical Hazard.
Disconnect power before servicing. Failure to do so may result
in electrical shock causing serious bodily injiry or death.

2. Make sure filter base is clean of any particles or dirt.

3. Install filter onto base.

4. Install filter assembly cover and secure with the wing nut removed
during the removal procedure.

5. Follow steps 9 and 10 of Blower Assembly Installation procedure.

Underground Components

As there are no components underground which require repair or
maintenance, there is no need to gain manual access to any
underground components of the Single Home FAST or Micro FAST
system.

Control Panel Components
See drawing affixed in the center of this book.
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COLLOIDS:  These are very small particles that are, by definition,
suspended solids, but have characteristics of dissolved solids such as
passing through filters.

DISSOLVED SOLIDS: This consists of molecules and ions that are
held in suspension by the molecular structure of the solution medium.

EFFLUENT:  The treated waste that is discharged from the reactor.
The Bio-Microbics, Inc. The FAST system utilizes part of the reactor
tank for primary treatmaent. The secondary treatment is achieved in the
acrobic zone inside the insert.

FLOCCULATION: The action of suspended and colloidal solids to
collect together into a Jarger mass.

HARDNESS: This is the concentration of multivalent metallic
cations in solutions.

INFLUENT: This is the raw waste that enters the reactor for
treatment.

PRIMARY TREATMENT: The purpose of the primary treatment
of wastewater is to remove the solid materials from the incoming
stream. It is generally done by screens and/or settling zones.

REACTOR:  The physical vessel or container plus all of its related
components where the treatment processes take place.

SECONDARY TREATMENT: This usually consist of the biological
conversion of disselved and colloidal organics to biomass that will
settle to the bottom of the reactor.

SUSPENDED SOLIDS: Particles larger than molecular size that are
supported by the buoyant and viscous forces of the solution medium.

TERTIARY TREATMENT: This most often involves further
removal of suspended solids and/or nutrients.

TURBIDITY:  This is a measure of the extent that light is either
absorbed or scattered by suspended material in the solution medivm.



PROCESS DESCRIPTION

The primary treatment zone can be called the anaerobic zone and is the
area from the inlet to the septic tank baffle. In this zone, primary
sedimentation takes place. Heavy solids will readily settle cut. Most
suspended solids in wastewater are “sticky” in nature and flocculate
naturally. The flocculation will aid the suspended solids in settling. In
the primary treatment zone, there are no chemical coagulants or
mechanical mixing to aid in flocculation. There is no skimumer in the
primary zone to remove greases, oils or foam. Any floating material is
prevented from passing from the primary to the secondary zone by
placing the inlet to the secondary zone 24 inches above the floor.

Several biological processes and physical operations take place in the
aerobic or secondary treatment zone of the FAST system. The addition
of oxygen and food, plus the circulation of the fluid, allows biological
cells to grow and attach themselves to the fixed media. Because of the
wide variety of organics in the waste stream, a wide variety of
organisms or a mixed culture biomass is formed. The most predominant
biological reactions involve the degrading of orgamic matter such as
proteins, carbohydrates, and lipids to carbon dioxide.

Once the biomass has established itself, several external factors may
affect the rate of biomass reproduction and food utilization. The rate of
biomass reproduction generally increases with increasing temperatures
within the range of 0° C (32° F) to 32° C (90° F). The biclogical
reaction rate increases with increasing temperatures. A rule of thumb
for this rate is the reaction rate will double with every 10° C (50° F)
temperature increase up to a maximum temperature of 32° C (90° F).

The microorganisms that degrade the wastewater organics function
best in the pH range of 6 to 9. This is the typical pH range of domestic
waste, but should be verified.

Toxins can poison the biomass. High salt concentrations (seawater
concentrations) interfere with the internal-external pressure
relationships and oxidants destroy enzyme and cell materials.

Although the microorganisms are capable of adjusting to a wide range
of environmental factors, sudden changes and shocks may damage the
existing biomass.

8. Remove the mounting bolts securing the blower flange to the
blower housing base.

9. Lift the blower assembly off the blower housing base.

Installation:

1. Make sure the circuit breaker in the Single Home FAST or Micro
FAST control panel and the main circuit breaker to the building
are in the OFF position.

DANGER: Electrical Hazard.
Disconnect power before servicing. Failure to do so may result
in electrical shock causing serious bodily injury or death.

NOTICE: 4l electrical work should be performed by a qualified
electrician and per all applicable electrical codes.

2. Set the blower assembly on the blower housing base by matching
the blower flange holes with the holes in the blower housing base.

3. Bolt the blower flange to the blower housing base using the bolts
removed during the removal procedure.

4. Commnect the blower outlet piping to the air line by connecting the
union (if used), screwing the air line into the blower, or installing
a coupling at the cut, depending on the method of removal.

5. Check the power leads coming into the blower housing with an
appropriate measuring device to determine if there is power at the
leads.

6. If there is no power at the leads, connect the leads to the blower
using the correct scheme as noted on the inside of the motor
conduit box cover.

7. Insulate the wires and fit them inside the conduit box in a
professional manner.

8. Attach the conduit box cover to the conduit box using the two
screws removed during the removal procedure.

9. Test the blower for correct operation by switching the circuit
breakers in the control panel and the building to the ON position.

10. Put the blower housing cover on the blower housing base by
matching the cover bolt holes with the base bolt holes. Bolt the
cover to the base using the bolts removed during the removal
procedure.

19



REPAIRING AND REPLACING SYSTEM COMPONENTS

Blower Assembly
Removal:

1. Remove power from the blower assembly by switching the circuit
breaker in the Single Home FAST or Micro FAST control panel
to the OFF position. Also, switch off the circuit breaker in the
building’s main service panel. If the blower is planned to be
disconnected for more than 48 hours, it may be necessary to
prevent the discharge of wastewater into the drain field.

@ DANGER: Electrical Hazard.

Disconnect power before servicing. Failure to do so may result
in electrical shock causing serious bodily infury or death.

NOTICE: All electrical work should be performed by a qualified
electrician and per all applicable electrical codes.

2. Remove blower housing cover by unscrewing the blower housing
cover mounting bolts and lifting the lid off the blower housing
base.

3. Remove the motor conduit box cover on the blower motor by
unscrewing the two screws securing it to the conduit box.

4. Check with an appropriate measuring device to determine if there
is power at the electrical wire leads in the conduit box before
proceeding.

5. If there is no power at the wire leads, disconnect the power leads
from the motor leads noting the connections for proper re-
connection during installation. Insulate and support the wires out
of the way of the blower so they won’t interfere with the blower
removal process.

6. Disconnect the outlet piping of the blower either by
disconnecting the union (if used), unscrewing the pipe from the
blower, or cutting a section of the outlet piping. If the piping
needs to be cut, be sure to cut the pipe in an area such that a
coupling or union (preferred) can be instalied at the cut when the
blower is re-installed.

7. Cover the openings in the pipe where the separation has occurred
to prevent any foreign material from entering the piping.
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The physical operations that take place in the secondary treatment
Zone are the aeration and circulation of the wastewater by the
blower and atrlift. This is a method of providing the biomass with a
continuous fresh food and oxygen supply.

WATER QUALITY

The effluent quality standards of this unit have been found to be in
compliance with and exceed the EPA standard for secondary
wastewater treatment (40CFR, part 133.102) and NSF Standard
40, Class 1, which are as follows:

Parameter Linoit
CBOD;

30 day average 25 mg/L

7 day average 40 mg/L
TSS

30 day average 30 mg/L

7 day average 45 mg/l,
pH 6-9

Other factors that can be used for evaluation are the clarity of the
effluent sample to within 15 units and a non-offensive odor.

INTRODUCING SUBSTANCES INTO THE SYSTEM
Introduction of harmful substances into the treatment system may
reduce the efficiency of the system or stop the treatment process by
destroying the biomass. These substances that reduce the efficiency
or stop the treatment process can be grouped into two groups:
prohibited substances and limited-use substances. While the Single
Home FAST or Micro FAST will process most waste produced by
the average household, the following information will maximize the
system’s efficiency and reduce the time period between septic tank
pomp-outs. ,

NOTICE: Introducing prohibited substances into your Single
Home FAST or Micro FAST may void the warranty.



A. Prohibited Substances

Prohibited substances are those substances which, when present in even
small amounts, will prevent the Single Home FAST or Micro FAST
from providing wastewater treatment. Substances that will not dissolve
may clog and possibly-damage the aeration unit. Do NOT introduce the
following prohibited substances into your Single Home FAST or Micro

FAST:

Spilis

Plastic or rubber products,

Petroleum products such as motor oil, paint, paint thinner,
gasoline and solvents,

Non-biodegradable products such as sanitary napkins, con
doms and disposable diapers,

Toxic substances such as pesticides, strong disinfectants and
large amounts of strong caustic drain cleaners,

Large amounts of paper products such as paper towels and
synthetic fiber-reinforced products advertised as having “wet
strength”

Animal fats, such as bacon grease or lard (normal cleaning of
pots and pans is acceptable).

‘Chemicals can enter the treatment system from chemical spills that occur
on the ground around the Single Home FAST or Micro FAST septic tank
or leach field. The following chemicals are prohibited substances and
should not be poured into the Single Home FAST or Micro FAST septic
tank or leach field: :

Herbicides,
Pesticides,
Paint thinner,
Motor oil.

Problem Possible Solutions
Causes
Wastewater is There is an ob- | Check the piping lead to the

backing up into
the home sewer

struction in the
home sewer pip-

FAST system visuvally or with
drain cleaning equipment for an

piping. ing. obstruction and correct.

There is an Check the effluent piping and

obstruction in the |lateral field piping visually or
discharge line with drain cleaning equipment
from the FAST  |for an obstruction and correct.
system.

The lateral field | Check the operation of the lat-
pump has failed. |eral field pump per the pump

manufacturer’s specifications.

The flow rate to
the FAST system
is too high.

Check the maximum flow rate
to the FAST system to see that
it is within normal limits.

The tank requires
cleaning and/or a
pumpout is re-
quired.

Check the sludge depth in both
chambers of the tank to see if it
is below required levels. If the
depth is too great, have the tank
pumped out and, if necessary,
cleaned.

There is an un-
pleasant odor erm-
anating from the
FAST unit.

The blower and
air piping are not
operating cor-
rectly.

Check the blower, vents, and
air piping for proper operation.

The system is
overloaded.

Check the maximum flow rate
to the FAST umit to see that it is
within normal limits.

Check the quality and contents
of the flow into the FAST unit
for any abnormal or prohibited
substances. .
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Probiem

Possible
Causes

Solutions

The power cable
to the blower has
been damaged or
is not conmected

properly.

Have a certified electrician
check the wiring to the blower.

The original
cause for alarm
has been cor-
rected, but the
flashing circuit
for the indicator
light has not been
reset by techni-
cian.

Reset flash circuit.

The audible alarm
is on.

An alarm condi-
tion has occurred.
See troubleshoot-
ing items under
flashing alarm
indicator.

Push reset button to silence
alarm.

Blower motor is

making a loud
whining or grind-
ing noise.

Blower motor
bearing has
failed.

Remove blower and have
blower motor serviced.

A foreign object
has entered
blower housing.

Remove blower for service and
check nos&mos of air filter.

The blower is
flooded.

Water has entered
the blower hous-
ing.

The blower should be located in
an arez where water does not
accumulate and located at least
two feet above the treated water
outlet pipe from the FAST sys-
tem.
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B. Limited-Use Substances

Limited-use substances in large concentration will reduce or stop the
treatment process. These same substances in smaller concentrations
will have no harmful effect on the treatment process. You may use the
following substances without harming your Single Home FAST or
Micro FAST if you use the substance according to the manufacturer’s
directions, use the substance sparingly, and do not introduce
concentrated doses into the system:

s Laundry bleach
¢ Detergents with bleach
¢ Household cleaners containing sodium bactericides such as:
= Pine oil (disinfectant used in general purpose liquid
cleaners),
= N-alkyl dichlorobenzyl ammonium chloride (disinfectant
used in detergents and spray cleaners),
= Sodium hydroxide (lye-chemical used in drain openers and
cleaners),
= Sodium dichloro-s-triazinetrione (powdered bleach used in
scouring powders and automatic-dishwasher detergents),
= Ortho-phenylphenol (bactericide used in tub and toilet bowl
cleaners).

Food Waste

Some food waste, whether or not it is run through a garbage disposal,
will not be treated by the Single Home FAST or Micro FAST, but
will remain in solid form and fall to the bottom of the septic tank.
This will not harm the Single Home FAST or Micro FAST, but
frequent pump-out of the septic tank may be necessary. Therefore,
you should consider not disposing of these food items through the
Single Home FAST or Micro FAST:

*  Animal bones

+ Melon rinds

e Com cobs

» Pits and seeds

+ Eggshells

» Any other non-edible food waste



C. Acceptable Substances
The following substances may be used regularly without harming your
Single Home FAST or Micro FAST:

» Laundry detergents without bleach,

» Dishwashing detergents without bleach,

» Toilet paper,

o Household cleaners containing sodium bicarbonate, sodium
carbonate and sodium borate.

NOTICE: Sodium borate is found in some household cleaners. It will
not harm the FAST system, but its use may be restricted by local
wastewater codes. Check with the appropriate authority before using
products containing sodium borate

PREVENTIVE MAINTENANCE

Little maintenance is required for the Bio-Microbics, Inc. Single Home
FAST or Micro FAST. The treatment plant is designed to be as
maintenance-free as possible. However, some routine preventive
maintenance should be performed to ensure a long, reliable life of the
plant according to the following preventive maintenance schedule.

As Needed

Clean the screen covering the vent pipe and the screens located on the
blower housing. If these are left unchecked, there is risk of the blower
becoming starved and of blower damage should this condition develop.
Blockage of the air inlet or vent could also reduce the efficiency of the
treatment process if the oxygen is not allowed to replenish for aeration.

Annually

Check and replace the blower inlet filter when it is dirty. If this is left
unchecked, damage to the blower may result and the treatment quality
may also suffer.

Remove the nut on top of the filter and lift off the cover. The filter
element is inside. If it is dirty, replace it with a new one. Do not attempt
to clean the filter with compressed air and re~use. This will loosen much
of the dust and allow it to enter the blower.

Check for vibration and the amperage draw of the blower to be sure it is
within acceptable limits as noted on the blower nameplate.
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TROUBLESHOOTING GUIDE

line or vent line is
blocked.

Problem Possible Solutions
Causes
The indicator light | The air intake is | Clean intake screens on blower
on the control blocked. housing.
panel is flashing. Check air filter on blower for
_ blockage.
The air discharge |Check discharge line and vent

line visually or with drain
cleaning equipment for obstruc-
tions.

The discharge
line is open.

Check discharge line for breaks
or leaks. A pressure gauge mea-
suring in inches of water can be
located on the discharge line
near the blower. With the
blower rumning, the gange
should indicate a pressure near
25 in H,0.

The FAST systern
is flooded.

Determine cause of flooding
(e.g. line obstruction, lateral
field pump failure, high flows,
ete.) and correct.

The blower has
failed.

Determine if blower failure was
caused by an obstructed intake
or discharge line.

Investigate overheating (i.e. in-
ternal thermal overload protec-
tion), short-circuiting, or other
electrical failure, and mechani-
cal fajlure (i.e. bearing failure)
and correct.

Check to see whether circuit
protection device for blower
has tripped.
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B. ELECTRICAL FAILURE
Electrical failure of the blower:

This may take Emoo in the form of overheating or shorting out
because of moisture or dirt.

Both of these modes of failure have been addressed by using a TEFC
motor. With the motor being totally enclosed, the problem of dirt and
moisture collecting on the windings to shorten insulation life has been
eliminated. The fan cooling will help the motor maintain allowable
running temperature. The totally enclosed rating helps maintain the
internal cleanliness of the motor.

C. PROCESS FAILURE
Process failure from oxygen starvation of the biomass:

If the biomass is starved of oxygen, the typical odors associated with
anaerobic bacterial treatment will be noticed. This is caused by
insufficient air flow into the biological zone. A blockage in the air line
or blower is the most probable cause.

a. The inlet screens have been located on each end of the blower
housing. If one screen becomes blocked by debris, the opposite
screen should still be sufficient. The suggested routine
preventative maintenance calls for brushing off the screen as
needed. The configuration of the inlet screens and the required
maintenance will protect the unit from oxygen starvation due to
insufficient air flow.

b. The blower is equipped with an inlet air filter. If this filter
becomes blocked with debris it could cause oxygen starvation of
the biomass. The blower inlet filter should be checked every 6
months and replaced as needed.

¢. The vent pipe could also become blocked, causing insufficient air
flow out of the reactor. The screen should be checked for debris,
and if the pipe is blocked, a drain augur can be used to clean out
the line.

d. There is a possibility that the air line from the blower could
become blocked. If this condition is suspected, disconnect the air
line from the blower and check for blockage. A drain auger can be
used to check the entire length of air line.
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As Required by Measurement of Sudge Depth

As the Single Home FAST or Micro FAST processes the raw domestic
waste, sludge and sloughed-off bacteria will collect on the bottom of
the reactor. This will have to be pumped out periodically. This time
interval will change with changing load conditions. The time interval is
also dependent on the size of the reactor.

To accurately determine the sludge depth, open the pumpout cover to
the primary zone and insert a sludge measuring instrurnent and take
samples. If the sludge depth in the primary zone is greater than 20
inches, it is necessary to pump the unit down.

The sludge depth of the secondary zone (which contains the Single
Home FAST® or Micro FAST®) must also be checked. Open the
pumpout cover to the secondary zone and measure the sludge depth. If
the sludge depth in the secondary zone is greater than 14 inches, it is
necessary to pump the unit down. Always pump out both sections of
the reactor even though only one zone may require it.

To pump the unit down, follow this recommended procedure:

NOTICE: 4void pumping the wnit down after periods of heavy rain or
when the ground water is Iikely to be above the bottom of the concrete
tank. Emptying the tank wunder these conditions could cause the tank to
Joat up and become dislodged.

Open the pumpout cover and insert the hose. Be sure to pump out both
sections of the reactor.

Once the unit has been pumped out, immediately refill the tank with
clean water to reduce the risk of the tank floating. Close the pumpout
cover making sure it is watertight.

The disposal of the solids that have been removed must comply with
local and state regulations.

11



EVALUATION OF SYSTEM PERFORMANCE
The following basic evaluations give an indication of the process
quality and can be made by the distributor or service personnel.

SOUNDS | During normal operation, a uniform bumming sound of
approximately 60 dBA emanates from the system. If un-
usual noises are heard, it is possible the blower could
need maintenance or repairs. Note: 60 dBA is equivalent
to normal conversation at 3 fi.

SMELL The Single Home FAST® is an aerobic system. During
normal operation, the system has an earthy smell like that
of a well-maintained compost pile. If other odors are no-
ticed, the aeration process may not be operating, or the
system may be overloaded. Check the blower for proper
operation and make sure the airlift is operating by view-
ing through the observation port (see Figure 2 in Installa-
tion Mamual.)

SIGHT Samples can be taken from the sample port to make a vi-
sual evaluation. Normally, the effluent is reasonably
clear, colorless and odorless. If the effluent becomes tur-
bid, the treatment process has developed a problem. Tur-
bid effluent will be present with a septic odor. The same
checks are made for this that are made if odors are pre-
sent.

COLLECTION OF EFFLUENT SAMPLE

Obtain a sample probe capable of fitting inside the 2-inch PVC sample
port. Insert sample probe to bottom of effluent channel (see Figure 1,
Installation Manual). Collect appropriate volume of sample for tests to
be performed. Samples must be handled in accordance to guidelines
from an EPA certified laboratory.

ALARM CIRCUIT

The Single Home FAST is furnished with an alarm circuit that will
monitor the mechanical acration components. In normal operation, ared
running lamp will be lit. If the blower should fail, the lamp will flash.
(The audible alarm will also sound.)
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The alarm circuit operates by monitoring the power drawn by the
blower. Under normal operating conditions, the blower will draw a
specified amperage load. If the blower should fail and trip the circuit
breaker, a relay will then sense no load to the motor and go into the
alarm mode.

If 2 high water condition exists, the blower will draw more amps and
the alarm circuit will activate. Blockage of the air filter or discharge air
line will also activate the alarm.

SYSTEM FAILURES

This section is a summary of the different types of failures that are the
most likely to occur in the Bio-Microbics, Inc. Single Home FAST or
Micro FAST. The consequences of, and the steps taken to prevent these
failures are also explained.

Several types of failures can occur in a unit with the wide variety of
components and systems present in this plant. Mechanical, electrical
and process failures are the predominant concerns. Some components
are subjected to more than one type of failure. Any mechanical or
electrical failure will result in a process failure.

A. MECHANICAL FAILURE

Mechanical failure of blower:

The prime opportunity for failure of the blower is the internal sealed
bearings. They can fzil from lack of lubricant or contaminated
lubricant. Another opportunity for faiture is excessive wear of the
impeller resulting in lower volumes of air delivery.

1. To avoid failure, the blower selected for the unit is equipped with
double sealed bearings to maximize their life.

2. Excessive wear of the impeller has been avoided by installing an
inlet filter to take out any dust that could pass through the inlet
screen.

3. When the unit is operated continuously, less heat is generated than
would be the case with frequent starts and stops.
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BIO-MICRORBICS FAST®
WASTEWATER TREATMENT SYSTEM
OWNER OPERATION MANUAL

PLEASE READ ‘

We urge you to fully read this manual. The contents are important to
your safety and the operation of the Bio-Microbics, Inc. wastewater
treatment system. Keep this manual with other important household
manuals for future reference.

Revised November, 1997
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LIMITED 24-MONTH WARRANTY

Bio-Microbics, Inc. warrants every new FAST wastewater treatment system®
against defects in materials and workmanship for a period of two years after
installation subject to the following terms and conditions:

During the warranty peried, if any part is defective or fails to perform as
specified when operating at design conditions, and if the equipment has been
installed and is being operated and maintained in accordance with the written
instructions provided by Bio-Microbics, Inc., Bio-Microbics, Inc.  will
repair or replace at its discretion such defective parts free of charge.
Defective parts must be returned by owner to Bio-Microbics, Ine.’s factory
postage paid, if so requested. The cost of labor and all other expenses
resulting from replacement of the defective parts and from installation of
parts furnished under this warranty shall be borne by the owner. This
warranty does not cover aerator components which have been damaged by
flooding or any components thai have been disassembled by unauthorized
persons, improperly installed or damaged due to altered or improper wiring
or overload protection. This warranty applies only to the treatment plant and
does not include any of the house wiring, plumbing, drainage, septic tank or
disposal system. Bio-Microbics, Inc. reserves the right to revise, change or
modify the construction and/or design of the FAST wastewater treatment
system, or any component parl or parts thereof, without incurring amy
obligation to make such changes or modifications in present equipment.
Bio-Microbics, Inc. is not responsible for consequential or incidental
damages of any nature resulting from such things as, but not limited to,
defects in design, material, or workmanship, or delays in delivery, replace-
ments or repairs.

THIS WARRANTY IS IN LIEU OF ALL OTHER EXPRESSED WAR-
RANTIES. ANY WARRANTY IMPLIED BY LAW, INCLUDING WAR-
RANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICU-
LAR PURPOSE, IS IN EFFECT ONLY FOR THE WARRANTY PERIOD
SPECIFIED ABOVE. NO REPRESENTATIVE OR PERSON IS AUTHO-
RIZED TO GIVE ANY OTHER WARRANTY OR TO ASSUME FOR
| BIO-MICROBICS, INC., ANY OTHER LIABILITY IN CONNECTION
WITH THE SALE OF ITS PRODUCTS.

CONTACT YOUR LOCAL DISTRIBUTOR FOR PARTS AND SERVICE.
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WARNING LABELS
These warning labels are located on the control panel and blower

housing. You must follow the information on these labels to ensure
your safety.

Located on the Front of the Control Panel

PR ,,,‘.,n,_....,...« 2 ey
4 DANGER
ELECTRICAL HAZARD.
Disconnect power before
servicing. Failure to do so
may result in electrical shock
causing serious bodily Injury

ar death.

This unit Is to be sarviced onty by
tralned and certided Blo-microbics
tectmldans.

Reoorder Ho. 12LIGIA

Located on the access port cover

£ WARNING

BIOHAZARD. Do NOT attempt to service components of the Single
Homa FAST? trastment aystem yoursolf; call your Single Homa FAST®
sorvice tochnlelan, Potentially hazardoys gases and waste maiter are
cortalned In tho treatment tank and only tralned, certifiod sarvice
technlclans are suthorized to ssrvice your unit. Servicing by
unauthorized personnel mey rasult In death or bodily Injury.
Only authorized sarvice | aro 10 remove caps on pipes or covera
&J ontheseplls imke. Removal by unauthorized personnel may result In
-coath or bodily Injury from potentially hazardous gases and wasts matter.

DO NOT allow childron 1o climb or play arotind this squipment.
Fallure to do o may reault In falls or other accidonts causing
serlotrs bedlty Infury.

The traatment unit can by damaged by phucing haavy itams on the Qround sbave the tank,
Vahicios walghing mers than 2500 pounds per whest (8 fully loaded plelan truck shoutd not ba
diivan [t the arse sumourding the Fi ta miiimize the rlak of damage 1o the
septic tank and sasocisted plra.

The arex aroundthe FAST® and pump-out pipa must be clase 50 alr oan stter th
housing. Do NOT allaw debris or other objocts, kicluding drifting snow or ioe, 16 cover tha biowsr
houslng. When mowing, direct debela from the mowar zway from tho blower housing,

Pinwrier N, L1810




. ELECTRICAL HAZARD. Elotidcal equipment located in flooded
areas presents an eloctrizal hezard. Should the unit become
flooded, eall your  Blo-Mlcrobics  servics tschnlelan.

Do not oriter a tlooded sren. Fallure to do o may result In
electric shock causing death or serlous bodily Injury,

There tre hurled vlectric cables located peer this equipment.
Contact your  Elo-Microbics  service techniclan beforo

digging abeve of neer the treatment system. Falluro to do so
may result In electric sheck causing death of sorlous bodily
Injtry. I_

Preervar Mou, 1TLUIC.

Located on the Blower Housing

IMPORTANT INFORMATION

Please read and follow the cautionary notes given below and those
found elsewhere in this manual. If you have questions regarding the
safety or operation of your Single Home FAST or Micro FAST Sewage
Treatment Systern, contact your authorized Bio-Microbics service tech-
pician.

& DANGERS

= Electrical equipment located in flooded areas presents an elec-
trical hazard. Should the wnit become flooded, call your Bio-
Microbics service technician. Do pot enter a flooded area. Entering
a flooded area may result in electrical shock causing death or
serious bodily injury.

» There are buried electric cables located near this equipment. Con-
tact your Bio-Microbics service technician before digging above or
near the treatment system. Fajlure to do so may result in electrical
shock causing death or serious bodily injury.

% WARNINGS

Do NOT attempt to service components of the FAST wastewater
treatment system yourself; call your Bio-Microbics service techni-
clao.

*  Only authorized service personnel are to'remove caps on pipes or
covers on the septic tank. Removal by unauthorized personnel may
result in death or bodily i E.EQ from potentially hazardous gases and
waste matter.

SPECIFICATIONS
Power Requirements
120 volts AC, 60 Hz Rated Daily Capacity:

Single Home FAST 10-12 people
Micro FAST 6-8 people
Noise Level Less than 60 dB

IMPORTANT PHONE NUMBERS

Space is provided below for you to record important phone mumbers.
Should any problems arise conceming the installation, use, maintenance
or shutdown of your FAST wastewater treatment system, contact your
Bio-Microbics service technician or Bio-Microbics, Inc.  Bio-
Microbics, Inc. will answer your question as well as provide the name,
location and phone number of an authorized Bio-Microbics service
technician. We have provided basic information and recommend
that the homeowner fill in the rest. You should also record the phone
numbers of a licensed plumber and electrician to call should a problem
arise when your Bio-Microbics service lechnician cannot be contacted.

1-800-753-3278

INCOR#ORATED

Bio-Microbics Service Technician
Plumber
Electrician

FAST WASTEWATER TREATMENT
SYSTEM INFORMATION

Medel No.
Serial No.
Rating (gal. per day)
Persons (max.)

17



The FAST wastewater treatment system is an odor-free system. There-
fore, there should be no septic smell emanating from your system.
" Should there be a sulfurous “scptic” smell associated with the FAST
system, contact your Bio-Microbics service technician.

Visual Evaluation

Wastewater backup is characterized by wastewater flowing back into
the house or slow movement of wastewater in the drains. This may in-
dicate a problem with your FAST wastewater treatment system unit.
Identify where the backup is occurring within your home’s plumbing
system. If no material is blocking the drain, contact your Bio-Microbics
service technician.

DANGER: DO NOT attempt to service arny components of the

FAST yourself; call your Bio-Microbics service technician. Po-

tentially hazardous gases and waste matter are contained in
the treatment tank and only trained, certified service fechnicians are
authorized to service your unit. Servicing by unauthorized personnel
may result in death or bodily injury.

NO USE FOR AN EXTENDED PERIOD

The FAST wastewater treatment system will function normally even if
wastewsater does not enter the system for nine days. The power to the
system should be left on during short periods when there is no wastewa-
ter flow to the system. If the system will not be used for several months
or longer, you should contact your Bio-Microbics service technician so
the system can be checked for proper operation and serviced if neces-
sary. A slight odor may be detected for a couple of days while the
system returns to normal operation.

ABANDONMENT OR DECOMMISSIONING

If you plan to connect your house's sewer system to a municipal sewer
system, or if your FAST wastewater treatment system is no longer
needed, please contact your Bio-Microbics service technician or Bio-
Microbics, Inc. (913-492-0707). Procedures specified by regulatory
agencies must be followed when the FAST wastewater treatment system
is abandoned or decommissioned.
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* Do NOT allow children to play on or around the vents and blower
bousing. Such play may result in falls or other accidents causing
serious bodily injury.

» Ice may form around vents during cold weather. Use caution when
walking in these areas to avoid falling, causing serious bodily
injury.

* Anyone coming in contact with wastewater must remove any
contaminated clothing and thoroughly wash all body areas and
clothing exposed to wastewater with soap and water. Then consult
a physician to minimize the risk of illness.

» The treatment unit can be damaged by placing heavy items on the
ground above the tank. Vehicles weighing more than 2,500 pounds
per wheel (a fully loaded pickup truck) should not be driven in the
area surrounding the Single Home FAST or Micro FAST to mini-
mize the risk of damage to the septic tank and associated piping,

» The area around blower housing and vents must be clear so air can
enter the housing. Do NOT allow debris or other objects, including
drifting snow or ice, to cover the blower housing or vents. When
mowing, direct debris from the mower away from the blower
housing and vents.

INTRODUCTION

Thank you for choosing a FAST wastewater treatment system for your
bome. The system is compatible with your garbage disposal, dish-
washer and other household appliances comnected to the house’s
wastewater system. The Single Home FAST and Micro FAST have

been tested and certified by NSF International to meet NSF Standard
40, Class 1.

OPERATING CONDITIONS

The FAST treatment system shall be capable of treating the wastewater
produced by typical family activities (bath, laundry, kitchen, etc.)
ranging from one to twelve members for the Single Home FAST and
one to eight members for the Micro FAST. Single Home FAST High
Strength waste streams and capacities will vary with each application.



HOW FAST TREATMENT SYSTEMS WORK

FAST CONTROL PANEL
CPTIOHAL COMTROL PAREL LOCATION

FAST TREATMENT SYSTEM

BLOWER HOUSING

T AIR SUPPLY SEPTIC TANK COVER

i [

" il 4

O _ ‘_ —

e
\_POUWER CABLE

R

SEWER LINE SEPTICTANK
SEPTIC TAHK

DRAIN FIELD
Sysiem Diagram

FAST stands for Fixed Activated Sludge Treatment. In the FAST
wastewater treatment system process, a colony of bacteria, called the
biomass, breaks down biodegradable waste into carbon dioxide and
water. The process occurs continuously as long as the biomass is
supplied food (incoming waste) and oxygen (air) in a suitable environ-
ment. Solid material that the biomass cannot process settles into the
septic tank for normal removal by pump-out.

The heart of the FAST wastewater treatment system is a
honeycomb-type media suspended in the septic tank below ground. The
media contains the biomass. Above ground, an electric blower blows air
through an underground pipe into the media to aerate the wastewater.
Aeration circulates the wastewater, thereby providing both food and
oxygen to the biomass. An outlet pipe directs treated wastewater into the
septic tank drain field. If wastewater backup occurs, do not add to the
wastewater; and turn off any taps or appliances, such as a clothes
‘washer, that direct water into the wastewater system.

There are no moving mechanical parts in the FAST wastewater treat-
ment system, other than the blower. With normal septic tank mainte-
nance and a proper environment for the biomass, the FAST wastewater
{reatment system will perform safely and reliably.

If your house has electricity, but the blower is not operating, follow the
procedure given under ALARM WARNING given on page 14.

FLOODING

Flood water may cover the septic tank unit, the blower housing, or both,
if the Single Home FAST or Micro FAST is installed in a fow-lying
area.

DANGER: Electrical equipment located in flooded areas

presents an electrical hazard. Should the umit become flooded,
call your Bio-Microbics service technician. Stay out of a flooded area.
Failure to do so may result in electrical shock causing death or serious
bodily infury.

Should water cover the blower housing, IMMEDIATELY discon-
nect electrical power to the blower at your house circuit breaker
box. Immediately call your Bio-Microbics service technician. Do
not attempt to restore electrical power to the blower. The service
technician must inspect and evaluate the condition of the FAST
unit before electrical power is restored.

Water covering the septic tank unit can be tolerated if there is no
backup in the system. Backup is characterized by wastewater flowing
back into the house or siow movement of wastewater in the drains.

WARNING: 4nyone coming in contact with wastewater must

remove any contaminated clothing and thoroughly wash all exposed

body areas with soap and water. Then consult a physician to minimize
the risk of iliness.

EVALUATION OF SYSTEM PERFORMANCE

The FAST wastewaler treatment system operates automatically and
continuously. There are no operating procedures for the user of the
FAST wastewater treatment system to perform. However, as with any
home appliance or equipment, simple periodic checks should and can be
made to aid in the prevention of costly repair problems. Generally, the
FAST wastewater treatment system unit can be checked by sight and by
sme]L.
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If the drains in your house require an unusual amount of time to drain,
the septic tank may require pumping out.

WARNING: T%e treatment unit can be damaged by placing

heavy items on the ground above the tank. Vehicles weighing

more than 2,500 pounds per wheel (approximately a fully loaded
3/4 ton pickup truck) should nor be driven in the area immediately
surrounding the blower housing to minimize the risk of damage to the
septic tank and associated piping.

NOTICE: The area around the blower housing and vents must be
clear so air can enter the housing. Do NOT allow debris or other
objects, including drifiing snow or ice, to cover the blower housing or
vents. When mowing, direct debris from the mower away from the
blower housing and vents. <

ALARM WARNING

The system is equipped with a red system status light on the control
panel and an alarm homn. Should the red light flash and the hom
activate, check the breaker to ensure it has not tripped. If the breaker
has tripped, attempt to reset it. If the breaker fails to remain reset, call
your Bio-Microbics service technician. The alarm horn may be shut off
by pushing the silence button. Pushing the silence button will not
reactivate the unit, only silence the horn.

BLOWER STOPPAGE OR ELECTRICAL POWER
OUTAGE )

The FAST wastewater treatment system requires a constant supply of
oxygen and food for the biomass. Should the blower stop, air flow
through the aeration pipe will stop, cutting off the supply of oxygen to
the biomass. A prolonged absence of oxygen will seriously affect the
condition of the biomass.

When the blower is operating, it will emit a humming sound. If the
blower is not operating, first determine whether an electrical power
outage has occurred in your community.

If your house is without electricity, call the electric utility. If the
electricity is off more than 48 hours, call your Bio-Microbics service

technician as well for treatment system advice.
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SYSTEM COMPONENTS

A. Underground Treatment System

The underground treatment tank includes the septic tank (supplied by
others) and the Single Home FAST or Micro FAST wastewater treat-
ment module. Underground pipes carry wastewater into and away from
the tank. Depending upon local codes, a pipe or cover may extend
upward from the tank. This pipe may serve as a pump-out pipe to
remove solid material from the septic tank. An observation port and a
sample port extend from the top of the module. These serve as vents for
the module and are also used for service.

WARNING: Only authorized service personnel are to re-

B ove caps on pipes or covers on the septic tank. Removal by
" unauthorized personnel may result in death or bodily infury

Jrom potentially hazardous gases and waste matter.

WARNING: The treatment unit can be damaged by placing

heavy items on the ground above the tank Vehicles weighing

more than 2,500 pounds per wheel (a fully loaded pickup truck)
should not be driven in the area surrounding the Single Home FAST or
Micro FAST to minimize the risk of damage to the septic tank and
associated piping.

B. Control Panel

A light on the control panel reports the status of the system's electrical
circuit. If the light is flashing, there is a problem in the system. A horn
sounds when the light flashes.

If the alarm should sound, check air intake and vents for obvious signs

of blockage, but do not attempt to remove caps or open the blower
housing.

WARNING: Only authorized service personnel are to re-

move caps on pipes or covers on the septic tank. Removal by

unauthorized personnel may result in death or bodily injury
Jrom potentially hazardous gases and waste matter.

If there are no signs of blockage, check the circuit breaker switch
located in the Single Home FAST or Micro FAST control panel. If the
switch has tripped, reset the switch. If the alarm stays on, call your



Bio-Microbics service technician. The alarm circuit may be shut off by
pushing the silence button on the control panel.

C. Identification Plate

An identification plate similar to the one shown in figure 1 is located on
the control panel and on the blower housing. Information that identifies
the unit is found on the plate. For future reference, copy the information
on the plate onto page 18. If you contact your Bio-Microbics service
technician or Bio-Microbics, Inc. Customer Service, the service techni-
clan may request information on the identification plate.

Single Home FAST®
Bie-Microbics, Inc.
8271 Melrose Drive
Lenexa, KS 66214

MODEL NO. SERIAL NO.
RATED: GAL. PER DAY, UP TO PERSONS
CLASSIFICATION: NSF INT’L., STD. 40, CLASS 1 PLANT

- FOR SERVICE CALL:

Figure 1. Identification Plate

D. Blower Housing

The blower housing sits above ground and contains the blower and an
electric motor. Air is drawn into the box, then directed through an
underground pipe to the aeration system in the treatment tank.

When operating properly, the blower will emit a humming sound.
Should the blower stop, follow the instructions given on page 15 under
BLOWER STOPPAGE. If the blower emits an unusual noise, call your
Bio-Microbics service technician.

WARNING: Do NOT allow children to play on or arowund the
blower housing. Such play may result in falls or other accidents
causing serious bodily injury.

problems arise due to chemical spills, power outages or alarms, contact
your Bio-Microbics service technician. This unit is to be serviced only
by trained and certified Bio-Microbics technicians.

For the homeowner, operational procedures for the FAST wastewater
treatment system are minimal. Normal operation of the unit requires
continuous operation of the blower and regular discharge of wastewater
to the unit. Leaves, snow, or other material must not be allowed to block
the blower intake. If the blower should fail, follow the procedure given
under ALARM WARNING.

Your FAST wastewater treatment system is furnished with a two-year
service policy which includes at least four inspection/service calls to
ensure proper operation of the system. During these service calls, the
authorized service person will check the blower for proper operation and
perform preventative Bmwwﬁnmboo including lubrication, cleaning of the
blower intake, and inspection of control panel light. The service
provider will also measure the solids level in the septic tank and
recommend pumpout when necessary.

An extended service policy is available and may be purchased through
your local Bio-Microbics distributor. The extended service policy meets
the local inspection requirements, but as a minimum includes one
service call per year. The extended service policy includes lubrication,
cleaning of the blower intake, inspection of control panel light, and
recommendations on pumpout when necessary.

THE SEPTIC TANK

Periodically, waste will need to be removed from the septic tank using
normal pump-out procedures. Only persons experienced in wastewater
treatment or service are anthorized to remove the septic tank cover.

WARNING: Do NOT attempt to service components of the

FAST wastewater treatment system yourself: call your Bio-

Microbics service technician. Only authorized service personnel
are to remove caps on pipes or covers on the septic tank. Removal by
unauthorized personnel may result in death or bodily injury from
potentially hazardous gases and waste matter.
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not disposing of these food items through the FAST wastewater treat-
ment system:

e« Animal bones

» Melon rinds

e Corn cobs

s Pits and seeds

« Eggshells

« Any other non-edible food waste

NOTICE: Sodium borate is found in some household cleaners. It will
not harm the FAST wastewater treatment system, but its use may be
restricted by local wastewater codes. Check with the appropriate au-
thority before using products containing sodium borate.

C. Acceptable Substances

Substances that are considered to be typical domestic wastewater are
human waste, bath and dish water, edible food waste, and coffee and tea
grounds.

The following substances may be used regularly without harming your
FAST wastewater treatment system:

o Laundry detergents without bleach

¢ Dishwashing detergents without bleach

+ Toilet paper

+ Household cleaners containing sodium bicarbonate, sodium carbon-
ate and sodium borate

SYSTEM MAINTENANCE AND MONITORING

The FAST wastewater treatment system operates automatically and
continuously. The maintenance procedures for the user of the FAST
wastewater treatment system include keeping the vents and the blower
housing clear of debris. The homeowner should monitor the status of the
system (alarm indicator light as shown in Figure 2), substances intro-
duced into the system, and the frequency of required pumpout as
determined by the service provider.

If the instructions contained in this manual are carefully followed, the
FAST wastewater treatment system can provide years of service. If
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Single Home FAST®
Bio-Microbics, Inc.
8271 Melrose Drive
Lenexa, KS 66214

913-492-0797
MODEL NO. SERIAL NO.
RATED: GAL. PER DAY, UP TO PERSONS

CLASSIFICATION: NSF INT’L., STD. 40, CLASS 1 PLANT

ALARM
SILENCE

Figure 2. Control Panel

D CAUTION: Ice may form around vents during cold weather.

Use caution when walking in these areas to avoid falling,
causing serious bodily infury..

NOTICE: The area around the blower housing and vents must be
clear so air can enter the housing and vents. Do NOT allow debris or
other objects, including drifting snow or ice, to cover the blower
housing or vents. When mowing, direct debris from the mower away
Jrom the blower housing and vents.




INTRODUCING SUBSTANCES INTC THE SYSTEM
Introducing harmful substances into the system may reduce the effi-
ciency of the system or stop the treatment process by destroying the
biomass. These substances that reduce the efficiency or stop the treat-
ment process can be grouped into two groups, prohibited substances and
limited-use substances. While the FAST wastewater treatment system
will process most waste produced by the average household, the follow-
ing mformation will maximize the system’s efficiency and reduce the
time period between septic tank pump-outs.

If'you have a question regarding the effect of a particular substance on
the Single Home FAST or Micro FAST, call your Bio-Microbics
service technician.

NOTICE: Introducing karmful or damaging chemicals into your Sin-
gle Home FAST or Micro FAST may void the warranty.

A. Prohibited Substances

Prohibited substances are those substances which when present in even
small amounts will prevent the Single Home FAST or Micro FAST
from providing wastewater treatment. Substances that will not dissolve
may clog and possibly damage the aeration unit. Do NOT introduce the

following prohibited substances into your Single Home FAST or Micro
FAST:

¢ Plastic or rubber products,

» Petroleum products, such as motor oil, paint, paint thinner, gasoline,
and solvents,

* Non-biodegradable products, such as sanitary napkins, condoms
and disposable diapers,

» Toxic substances such as pesticides, strong disinfectants and large
amounts of strong caustic drain cleaners,

* Large amounts of paper products, such as paper towels and Syn-
thetic fiber-reinforced products advertised as having "wet strength”,

* Anima] fats, such as bacon grease or lard (normal cleaning of pots
and pans is acceptable).

Spills
Chemicals can enter the treatment system from chemical spills that
occur on the ground around the Single Home FAST or Micro FAST
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septic tank or leach field. The following chemicals are prohibited
substances and should not be poured into the Single Home FAST or
Micro FAST septic tank or leach field:

. Herbicides

. Pesticides

. Paint thinner
. Motor oil

NOTICE: Cortact your Bio-Microbics service technician immediately
if a substantial spill occurs in the area of the treatment system.

B. Limited-use Substances

Limited-use substances in large concentration will reduce or stop the
treatment process. These same substances in smaller concentrations will
have no harmful effect on the treatment process. You may use the
following substances without harming your Single Home FAST or
Micro FAST if you use the substance according to the manufacturer’s
directions, use the substances sparingly, and do not introduce concen-
trated doses into the system.

. Laundry bleach

. Detergents with bleach

. Household cleaners containing sodium bactericides such as:

Pine oi! (disinfectant used in general purpose liquid cleaners),

¢ N-alkyl dichlorobenzyl ammonium chloride (disinfectant used
in detergents and spray clcaners),

¢ Sodium hydroxide (lye-chemical used in drain openers and
cleaners),

¢ Sodium dichlor-s-triazinetrione (powdered bleach used in
scouring powders and automatic dishwasher detergents),

¢ Ortho-phenylphenol (bactericide used in tub and toilet bowl
cleaners).

<>

Waste Food

Some food waste, whether or not it is run through a garbage disposal,
will not be treated by the Single Home FAST or Micro FAST, but will
remain in solid form and fall to the bottom of the septic tank. This will
not harm the Single Home FAST or Micro FAST, but frequent pump-
out of the septic tank may be necessary. Therefore, you should consider

11



	Bio-Microbics Fast 1 of 4
	Bio-Microbics Fast 2 of 4
	Bio-Microbics Fast 3 of 4
	Bio-Microbics Fast 4 of 4

