Constructed Wetlands

SHERMAN LAKE YMCA
OUTDOOR CENTER

Timeline

1995 Constructed Wetlands $65,000

1999 Added major facility development and went
from 5000 gpd to 25,000 gpd peak usage

1998 Added 2" cell in preparation for $10M
expansion

2000 drain field failed

2003 added a new cell and absorption field
2004 Sewer Authority began weekly inspections
2007 hooked up to sewer
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SITE PLAN

Y ’Sfli?[r&\an Lake Site Plan £ ) j‘ ‘
S Y !
. Outdoor Center Hn_"? S == [ |

6/95 DRAINFIELD PLANS




COST OF THE 1995 WETLAND

NOTICE OF AWARD

DueaxSc 1995

10T L Excaupmng, e )
appress: 10970 N, Miwwic Bp. :
Drearue , IN #6733

OWNER'S PROJECTNO, o
FrOIECT DHES Lic. YMEA CGousme WS

OWNER'S CONTRACT NO.

CONTRACT FOR

Zi ag
You are notified that your Bid dated AP 2198 for the above

Contract has been considered. You are the apparent suceessful bigder and have been
awarded a contract for _LHE L0, LI Y 7L)
(NS FLAKS AND VOUR ATTACHED BID.

The Contrac: Price of your coniract is (o <D 1T ONE _THOUSH,
2, Dollars (S G/, 370400 ).

OWNER: Y.M.C.A. Camping & Retreat Services of Battle Creek
and Kalamazoo, Inc.
10203 E. M-89
Suite A
P.0. Box 589
Richland, MI 49083-0589

BID ON 1995 WETLANDS

ﬂﬂ "'ﬁiﬁm, INC.

" N 11970 M. Minnich Road
Jim & Lori Grose Decatur, Indiana 46733 Mobile: 219-433-5076.

70+ CIVIL ENGINEERS INC
1967 E. MICHIGAN AVENUE
DYTTLECREEK NICHIGAN 43017

Clair woods at outiet piping to ditch. 5 1.500.00
20 squire yzrds of riprap with fabric X $15/sqyd 300.00
290 fees af 12 inch ADS pipe X $l0fT 2,900.00

14,

Tafiitrate
iines at 50 £ ach.

0 to 5 foot deep vith Llnes and eleanowts, Aabor, equipreat,

and matecial. .

Ona outlet box 50,00
Liner- 30 mil PVC installed 6,000.00
Insulaticn board- 54 sheets X§22/shest 1.188.00
444 ton - 2° to 4° stone X §13 ton 5,772.00
146 ton- poa gravel X $10 ten 1,460.00
Planta 4.950.00
Watting 750.00
Piping and vaives 3,000,100
Septic tank as shown 2,800.00
Blectrieal wiring 2,500.00
Labor ane equipment for construction 12,000.00

Totay Praject
§56,270.00

4 does not include sanitary line batveen 1,2,3.

Bt
Bid starts at septic tank, includes, tank, wetdand,
inflltrator system, drainage pipe thr ods.

AL grades are te with in 1 fonth of a
2id does not include any testing or inspections or permits.
Buflt to plans drawn by HEB, Revised d,6,55 for Sherman Lake Y.X.C.A
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CHANGES AND ADDITIONS
2y Wl e e

Jim & Lori Grose 11970 N. Minnich Road Office: 219-724-4044
Decatur, indiana 46733 Mobile: 219.433-5076

TO: CIVIL ENGINEERS INC.
1967 E. Michigan Avenue
Battlecreek Michigan '49017

CHANGES AND ADDITIONS AS 6F 4-20-95

Includes sewer line from Manhole 1 to septic tank.

All necessary clearing of trees and brush. Stock piles on

gite, not hauled off site or burned. 250.00
Septic tankrincludes interior wiring, pumps{tank to he

reused) (electrical wiring sapplied to tank by owner.)

Seeding, mulch, fertilizer for project within 20' of

@mmaum-—

systems. 4,500.00
Hove gravel road west approximately 200'long haulin
20 ton of new stone to cap drive. 350.00
. Substantial completion by June 1, 1995.
4 Payments are §$30,000 down, balance upon substantial completion.
gscrow T

Total Project
$61,370.00

SITE PREPARATION
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1995 DIGGING THE CELL

LINING THE CELL




HOLDING TANKS AT THE HEAD

PLANTING THE WETLANDS
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PLANTED WETLANDS

STANDING PIPES
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5/99 LAB REPORT

LABORATORY REPORT

KAR Projoct No. : 992094
Client: Sherman Lake YMGCA Outdoor Genter Date Reported :  05/20/99

Project Description : ing and ysis of simulated

Sampie D :

rflcent”

Sampied By : SNHM of KAR Laboratorios
ple Date : 5/6/1988

s/6/1999
agueous

552094-01
|
— —]
“Effluent”
SNH of KAR Laboratories Oate Recelved :  5/6/1999
X Sampie Type sauecos
KAR Sample No. : 902094-02
ot Mennure mathaa Anaiyat] Commants

srroomt

report may onty ba -

rman Laks YMGA Outdesr Cantar.

KARLcborarories, Trc.

Page 2

4/00 LAB REPORT

Client: Sherman Lake YMCA Outdoor Center

Project
Description: Sampling and analysis of simulated wetlands.

Sample Description: “Influent™
Test iti Result C
BOD 127 ma/L
Bacteria, total coliform{MF) 13,000,000 colonie:
Nitrogen. total kjeidani 33.7 maiL
Suspended solids. total 19 maiL
Sample Description: “Effluent"™
Test i Result G ion
BOD 13 oL
Bacteria, total coliform(MF) 42.000 cotonie
Nitrogen, total kjeldahi i35 mg/l
Suspended solids. total 32 mg/L
Sample Description: “Effluent #2"
Test Positive Result Concentration
BOD 4z mg/L
Bacleria. total coliform(MF) 11,000 colonie
Nitrogen, total kjeldahl 15.0 mg/l
Suspended solids, total as mail
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9/05 LAB REPORT

LABORATORY DETAIL REPORT

Client: Sherman Lake YMCA Outdoor Center

Project
Desc. : Sampling and analysis of simulated wetlands.

Sample 1D : Influernt”

Sampled By : SSD of KAR Laboratories, inc.
Sample Date
Sample Time

[ e ! Resun [ mathoa =
Bactona, 1ol conform(ALE) (4,600,000 | colonies/100mt.  _ SM 92228
800 . 7. Imat. 52106
nuroqen. nltrato____ o1 I man _lEPA 353.2
Lnmroqen, toral kisidahi 1 22.4 | max PA 3572
solids. toral t29 Imen __lePAa 1602 1

Sample 1D "Efﬂ'uenr #7"
Sampled By : SSD of KAR Laboratories, inc.
Sample Date : 9/8/2005
Sample Time : 2:15pm

I Teost il Result
[ 13.000
3
2 )
o totet kigidant oo
icks, toral |

Sample ID:  “Effluent #2

Sampled By SSD of KAR Laboratories, Inc.
Sample Date : 9/8/2005

Sample Time : 2:20pm

Tout Resuit | Units of Measure  Metnod
Bacteria, total coliform(MF) 7000 colonies/160mL smozzz 8
TEoo B R " man __smszi08
ritrate X Lman EPA 3532 -
e [ET YT . ST S— _[EPA 3512
T Suspended sotids, total <a_ [ man T EPA 1602

c

9/07 LAB REPORT

LABORATORY DETAIL REPORT

nt: Sherman Lake YMCA Outdoor Center

Project
Desc. : Sampling and analysis of simulated wetlands.

Sample 1D : “tnfluent, 8/28/06"
Sampled By : SSD of KAR Laboratories, Inc.

Sample Date
Sampie Time

Bacteri, total colilorm(AME)
rurogen, nitrate )
Nitrogen, torar speaant 0.9
Suspended sotids, toral

ar28/2006
12:05pm

Tent Assult

of Ma: Methaa Analyz

100m Sn g2z B onze
Era 20

3.

ooa,000
'

Era 3512

Sampils 1D : rEffluent #1, 8/28/06"
Sampled By : SSO of KAR Laborataries, inc.
Sample Date : 8/28/2006

Sample Time : 12:75pm

Ba.

Nitragern, nitrate

Tont Result = of Moasure

room

1, Lot COUIOTTTIINE) 26.000

af ifericiaaint
rotal

Sampie 1D : “Effluent #2, 8/28/06
Sampled By : SSD of KAR Laboratories, inc.
Sample Date : 8/28/2006

Sample Time : 12:20pm

Test Result Method Analyz

totar OO M) 170,000
nverate 7
a1 wjotcrant
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2001ish: WHY DID THE DRAIN FIELDS FAIL?
A biomass formed underneath the absorption fields.

1. Some distribution lines outside the
tanks broke and caused some of the
effluents to come to the surface and
drain back into the dosing chambers

2. Only one wetland cell was receiving
the majority of the effluent and was
under designed at that capacity.

3. Heavy soils and improper channeling
of surface waters.

4. Our influent during peak times was 2x
the design.

9/02 FAILED DRAINFIELDS

6/12/2011
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PG 2 FAILED DRAINFIELDS

Project 7010903 3/9/2002

I require a “permit (o construct™
¥ the permit o pass, 5o an

KCHD asked for justificat
trainficld. CEl explai
b

wdjonrned with eac
KCHD would conta:
1. CEI wou

s Kreiger, KCHD
VMCA

MES Civil Engineers, Inc Page 2 o

7/03 DRAINFIELD EXPANSION AS-BUILTS

Exhibit A e

PUMP g1 TO

FUMP 2 TO
eut & EAST dELL

WEST CELL SUMMARY OF CONSTRUCTION
PHASE | (1994)
GRAVITY SEWER

WEST WETLAND GELL
WEST DRAINFIELD

PHASE I (1998)
2 ADDITIONAL SEPTIC TANKS
EAST WETLAND Ci

EXPANSION OF WEST DRAINFIELD

PHASE 11l (2003)
FILTER STRUCTURE
DOSING CHAMBER
EAST DRAINFIELD

GRAPHIC SCALE

TS

cremee ™S AS-BUILTS: OVERALL PLAN VIEW [ “orosos
TreeT TN SHERMAN LAKE YMCA DRAINFIELD EXPANSION ST W
57731703 [eraw v Ao wan | Peemmaey || O b B | G 1O0F3

= CIVIL ENGINEERS., INGC -
F CEI 1967 BmMICHIGAN AVENU PR il bl A,
BATT CREEK: Ml 24801 4-787" (ze9) se2-8310 (FAX)

6/12/2011
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2/03 LAB REPORT

Client: Sherman Lake YMCA Outdoor Center

Project
Desc.: Sampling and analysis of simulated wetlands.

KAR Project No.: 030815

sample I0:  “influent”

Date Reported : 02/28/03
“In climates with cold winters,
bacteria and plants living in
— the constructed wetland's soil
Data Recoivea : 21703 die back.
v au
T m‘w:‘rm = c.a::.u:.sm Not only does this slow or

| Ferit [ Unie ot semeume || Meinos

172200000 [ cctonienrioomt |5 T

T £ Sniisy 3158
3

stop nutrient removal during
hard freezes, but there can be

z
S substantial nutrient releases
SR as the organisms previously
removing and storing
217209 N g
aqueaus nutrients die in winter and
03081502 release their own nutrients
anoa _ Anayzes | Anarpst Commams i
T T BT TN P back into the system.
Snra) 52108 wos
LEPA 353,
£PA160.7 In large enough systems
o o (city-wide, for instance), this
| SampleiD:  “Efffyent #2" | sudden nutrient release can
Sampled By : SSO of KAR Laboratories Date Recelved : 217/03 | i
Sarmole Date < 2117100 Sampte Types aquows | impact local streams the
Sampie Time : 2:15pm KAR Sampie No.:  030875-03 | same way the original effluent
[ T Resun 1 Units of Messurs | Matnoa Amatyzea || Anstyat Comments i would have (though for a
{oarene - [t it s1s Saangs R —— shorter period of time, and
=z , et 73 E‘ ; \
[ Sussondes soids, o = [man lepavsoz 02720:0: — during the dormant season).

ory
Pags 1 of 2

8/03 LAB REPORT

KAR Project No. : 033997
r Date Reported :  08/78/03

Client: Sherman Lake YMCA Outdoor Cente
Project
Desc. : and of

Sampie 0:  lipfijent
S50 of AR Laboratories
w05

Date Recoived : assi03
Sampie Type

aquecus |
R Sample No.:  033997-07 |

Rasui Units of measure

f Metnoa
Bacter, otal coformiMF] 24000000 | colome: “ Smorzza
o0 Ti7 TS Siisiion

[ rstcomar mcate ~or Epa as3.2

Unitrogen rota: kisigani sor [man. £pa 3512
Suspencied soiids. (oror £ ra £RA 160 7

Sampl
Sampled By : SSD of KAR Laboratories

Date Recaivs sz
Sample Typs aguecus |
KAR Sample No.:  033997-03 |

e e
awaos

EPA 3512
[erPa 160z

KAR Laboratories. inc.

0y ans o60e

(201
Laboratory
Page

o
Datall Report
of 1

6/12/2011

12



10/03 MONTHLY MAINTENANCE OBSERVATIONS

A | B T c I 5] E
1 |Sherman Lake Y- Camp | V-camp wellands check Iist ale 200,
i

[2 | Monthiy Maintenance Observations me Arrived on-site

me Departed

hose present

The Gull Lake Sewer and Water Authofity, in conjunction with the YMCA-Sherman Lake

[GLSWA
[GLSWA:

Camp. proposes to observe the Y-Camp's Wetlands Treatment Facility as follows:

March, June, July, August, September, December 1 |
[12] I Notations Notatons | -
Item [ Type of Observation _ " |Appears okay |To be reviewed by Y-camp Other Natations of interest

15 [Seplic tank Visual after opening hatch cover

18 |Septic tank Visual after opening halch cover

17 | Septic tank Visual after opening hatch cover

18 | Septic tank #4 Visual after opening hatch cover

19 |Zabel Fiter Pull and observe
[ 20 |Zabel Fiter #2 Pull and observe

21 [Zabel Filter #3 Pull and observe

22 |Ups Duplex puinp station Observe wel well

23 Check High water float + alarm

24 Check Low water fioat + alarm

25 APhec ‘Amperage of pump #1

26 Check Amperage of pump #2

27 [Event counter pump #1

28 [Event counter pump #2

29 ___|Events pump #1 since last ck

30 [Events pump #2 since last ck

31 [Pump hours pump #1

32 |Pump hours pump #2

3 _[Pump #1 hours since last ck

34 |Pump #2 hours since last ck

10/03 PUMP DRAW DOWN TESTING

¥-Camp Pump Drawdown Testing 1042172003
Final

©On-site measurements:  Barry Bewman; Duane Chambers; Rich Pierson
Raw Influent Tank: _Also known as the upstream tank.

Dimensions: fieid venfied

Length 96.5 inches. 8.04 teet

width 60.5 inches. 5.04 teet

Voinme wi 1 160t helaht q0.54 cubic oot

Gallons (7.48 gallons per cu 1) 303.26 gallons per 1 foot height

27 ganons per inch

Tntiow G35 Inches In 2 minuies 5.1 gai

Raw Influent Tank. as measured in 61d

Pump 1 1.0 incnes in 2 minutes 0.5
Pump 2 0.8 _inches in 2 minutes 4_insenin
Famp T 75 75 Gal per minute

Pump 2 13.27 gal per minute

Note:  Plugged discharge headers may cause backpressure affecting readings

Efmuent tank: Also K 23 10 tank

These were e venfiad) 1

Lengin 80 inches 7.50 foet

Wigith 52.8 inches 4.40 foot

VGiume wi 1 1601 heignt 3300 cubic feet

Gallons (7 48 gallons per cu ft) 246.8 gallons per 1 foot height
20.57 gallons per inch

[fiow: 6.0 inehes. = 0.0 garens _

Grawdown, Effluent TFank, a5 e

Pump 1 4.0 inches in 2 minutes

Pump 2: 4.0 _inches in 2 minutes

[Furmp 1 AT 14 gal per minute

Fump 2 4114 gal per minute

6/12/2011
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10/03 METER RUN TIMES

Y Camp Hour Meters Run Times Station#1  Upstream
. Revision Date: 10-21-03
é PumpiHrs Pump2Hrs TotalHrs TotalHrs  Total Gal Total Gal  Total Gal. GaliDay
£ Date Totalizer Totalizer Ran Ran P1Est.  P2Est.  PerPeriod  PerPeriod
® 16.79gpm 13.27 gpm )
102108 0 0 0 0 0 0
10/2803 99 194 99 194 1717848 2524716 0
11104103 99 85 0 19.1 0 248574 24857 3551
MA103 99 160.0 0 1215 0 1581201 158120 258
111803 233 3198 134 1505 2325168 2079637 231215 33,031
12503 649 4903 416 1705 3041184 1357521 175164 25,023
202003 %56 5408 n7 505 3003258 402081 70241 10,034
Note:  Data prior to 11/25 was based on "old" pumps. New pumps installed 11/25 with gpm of 15.79 + 13.27
Y Camp Hour Run Times Station#2  Downstream
o Revision Date: 10-21-03
Q
]
"
4
£ Pump fHrs Pump2Hrs TotalHrs  TotalHrs Total Gal Tofal Gal ~ Total Gal.
: Date  Totalizer  Totalizer Ran Ran P{Est. P2Est  PerPeriod Gallday
S 41.0gpm 414gpm
003 00 00 0 0 » 0 0
808 73 1 13 111801932 1801932 36030 5,148
1403 154 | 183 81 82 1999404 | 1098404 33988 5113
13 213 A0 58 51 M6356 1496356 2T 4161
11803 26 W1 63 61 16082 1585092 31102 4443
1S M1 M2 W1 MBA4 3480444 60609 994

6/12/2011
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V1 7 12:00PM; 260 731 2590 -» Jetrox w910; Page 1
GULL LAKE SELER & WATER

Received:

10/03 HOUR METERS RUN TIMES

Y Camp Hour Meters Run Times

Revision Date: 10-21-03

g

10/21/03
10/28/03

269731 5% P.ALE2

11/04/03
13/11/03
T118/03
1725103
_12/02/03
12/09/03
12/23/03
12/30/03 | _

Luwe,

1 ULWRE MM Sl

JR-E7-2084 03:20

AL

Lsem Normmal

Coll ma sv Yours

Total Hrs
Ra

P4 Est
(15.79gpm) (13.27 gpm)

Station #1 Upstream
Total Gal Total Gal. GalDay
P2 Est. Per Period Per Period
0 o
[

8B 1
2229.36

v Floco

_9 :‘ _

_| 175164

T 20973 |
24,750 ~

JHIEEI!.—,

For 7 Days.

s ang N
NwnT
8 ‘@

n
il

3=
|

o'y

g8

838

o

|
' N

'
—_

sut Flocd Cner‘l’ P“&'-w

Rt

Twr 1 oAye |

2004 WEEKLY INSPECTION

Uit Station - Dupiox.
7

Type of Observation by Yocamp. [Ousor Motations o interost
[Sopuc tank 41 [Vreai aftor opening haich covor
e tanv #Z.

[Vesusl aftor opening hatch cover

6/12/2011
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Exhibit D 2

10/03 PUMP RUN TIMES

¥ Camp Hour Run Times Station #2
Revision Date: 10-21-03
Pump 1 Hrs Pump 2 Hrs  Total Hrs Total Hrs Total Gal Total Gal Total Gal.
Date Totalizer Totalizer Ran Ran P1 Est. P2 Est. Per Period
41.14gpm _ 41.14gpm
10/21/03 0.0 0.0 o 0 | [}
10/28/03 7.3 7.1 7.3 71 1 18019.32 | 18019.32 36,039
11/04/03 15.4 15.3 8.1 8.2 19994.04 | 19994.04 39,988
11/11/03 21.3 21.0 59 57 14563.56  14563.56 29,127
11/18/03 276 271 6.3 6.1 15550.92 | 15550.92 31,102
11:’25/03: 41.7 412 14.1 14.1 34804.44  34804.44 69,609

Downstream

Galiday

0
5,148
5713
4.161
4,443
9,944

3/05 SAMPLING AND ANALYSIS OF WETLANDS

i

KARLaboraiories Inc.
INVOICE

©  Sherman Lake YMCA Outdoor Center Project No.: 050838
sasvesssried - 6225 N, 39th St. Date Activated: 2/28/05

. Augusta, MI 49012 Date Reported:  3/11/05
[ Po#

! Aten: Mr. Luke Austenfeld
Prere 260 381688 ©

s | Project Desc.: Sampling and analysis of simulated wetlands.

2
2 Bacteria, total coliform(MF)
2 Nitrogen, nitrate

2 Nitrogen, total kjeldanl

2 Suspendea solids, total

Sampling fee

TOTAL DUE §  355.00

Please indicate Project No. 050838 on check stub or voucher.

I.D. #3B-2476290

A FINANCE CHARGE OF 1 1/2% PER MONTH (18% PER YEAR)
WILL BE ADDED TO BALANCES AFTER 4/10/2005.
ORIGINAL INVOICES ARE SENT TO ACCTS. PAYABLE.

6/12/2011
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6/12/2011

2007 Abandoned Wetlands

» Received Grant of $500,000

* We were pumping out our solids almost
quarterly
* 2007 - Hooked on to the Gull Lake Sewer

— Service fees quarterly $1342.25 off a
set charge of 20.6 units (house) X $65
payable quarterly

— Send our pooh to Kalamazoo

For More Information

» For more information on constructed wetlands to treat
residential wastewater,

» contact your local and state health agencies; the
National Environmental Services Center at (800) 624-
8301 for technical information and free and low-cost
information materials;

* Purdue University, West Lafayette, Indiana, (765)
494- 4773,

» for a copy of Constructed Wetland Design Manual for
Individual Residences; Michael Ogden, Natural
Systems International, (505) 988-7453; Bob
Crawford, Louisiana Department of Environmental
Quality, (225) 219-3465; and Bill Grant, LaGrange
County, Indiana, Health Department, (260) 499-6341.
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