OFFICE - 157 CAPITOL STREET TTY (207) 287-2070

STATE OF MAINE
DEPARTMENT OF HUMAN SERVICES
DivisionN OF HEALTH ENGINEERING
10 STATE HOUSE STATION
" AUGUSTA, MAINE
04333-0010

ANGUS S. KING, JR. May 7, 2002
GOVERNOR

KEVIN W. CONCANNON
COMMISSIONER

Huron Environmental
Attn,: Timothy G, Warrow
67 Woodiand Road
Windham, ME 04062-5608

Subject: Product Registration, General Use Approval, CMS ROTORDISK Sewage Treatment System

Dear Mr. Warrow:

Thank you for your submission of Bxcel spreadsheets regarding four long term installations of the CMS
ROTORDISK Sewage Treatinent System. This information was submitted pursvant to Section 1802 of the Maine
State Plumbing Code, Subsurface Wastewater Disposal Rules (Rules}, for code registration, for General Use

approval in Maine,
Product Description

The CMS ROTORDISK Sewage Treatment System consists of rotating biological disks in a self-contained primary
and secondary settling tank, The number of disks varies with system capacity, which ranges from 360 gallons per
day (gpd) (Modet S12) to 100,600 gpd (Model L1500), Treated wastewater is recirculated to the primary treatment
chamber of the tank prior to final discharge. The CMS ROTORDISK Sewage Treatment System received National
Sanitation Foundation (NSF) Standard 40 approval in August of 1986, pursuant to NSF Report #340-15-1, The
Division granted Provisional approval for the CMS ROTORDISK Sewage Treatment System in February of 2002,

Claim

According to the additional information you provided, including records for one installation which was monitored
beginning in January of 1994, the CMS ROTORDISK. Sewage Treatment Sysiem routinely produces effluent with
BOD; TSS, and TKN in single digit values, The device routinely reduces nitrate nitrogen levels to 30 mg/l, and
frequently to less than 20 mg/l,

Determination

On the basis of the information submitted, the Division has determined that the CMS ROTORDISK Sewage
Treatment System is acceptable for use in the State of Maine on a General Use basis, provided that it is installed,
operated, and maintained in conformance with the manufacturer’s directions.

Installations of the CMS ROTORDISK Sewage Treatment System for residential use must be accompanied by a
contract with an operation and maintenance entity, signed by the property owner and/or system operator, and a copy
must be provided to the Local Plumbing Inspector prior to issuance of any permits for such installations.

Because installation and owner maintenance has a significant effect on the working order of onsite sewage disposat
systems, including their components, the Division makes no representation or guarantee as to the efficiency and/or
operation of CMS ROTORDISK Sewage Treatment 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 produets,

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

Sincerely,
v
g
//M.;é«/ &
¥

1
/" James A, Jacobsed, Environmental Speciatist IV
¥ Wastewater agd Plumbing Control Program
Division of Health Edgineering
e-mail: james.jacobsen(@state.me.us
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SKYWAY

EFFLUENT INFLUENT
Date BOD TSS AMM-N |TP E-COLI BOD TSS TKN TP
20-Jan-99 34 3.0 0.33 0.14 0 4.8 4.5 0.8 0.18
28-Jan-99 4,5 4.0 1.52 0.3¢ 0
4-Feb-99 8.8 62 1.33 0.40 0
10-Feb-99 3.5 22 1.92 022 0 8.1 7.5 0.9 0.35
17-Feb-99 2.9 2.5 0.45 0.21 0
23-Feb-99 4.4 32 0.48 0.29 0
2-Mar-99 4.2 3.0 0.15 0.25 0
10-Mar-99 2.3 1.5 0.09 0.19 0 22 1.6 0.6 0.21
17-Mar-99 8.2 4.2 0.21 0.25 0
24-Mar-99 52 4.0 0.25 0.23 0
31-Mar-99 3.2 2.5 0.30 0.15 0
4-Apr-99 22 0.9 0.90 0.10 0
14-Apr-99 3.2 2.1 0.38 019 0 124.0 84.0 13.2 720
21-Apr-99 3.8 25 0.35 2.67 0
28-Apr-99 2.5 08 0.11 0.02 0
5-May-99 4.4 3.9 0.21 0.39 0
12-May-99 3.5 3.0 0.25 0.25 0 236.0 210.0 9.8 7.18
19-May-99 3.8 2.0 0.06 1.76 0
26-May-99 25 24 0.22 0.4% 0
2-Jun-89 3.2 2.8 0.41 4,36 0
9-Jun-99 3.1 1.3 0.05 0.13 0 198.0 140.0 24.0 5.58
15-Jun-99 2.0 1.2 0.086 0.41 0
23-Jun-99 2.1 1.6 0.27 0.68 0
6-Jul-99 2.1 23 0.19 0.24 0
13-Jul-9% 3.0 22 0.08 0.08 0 250.0 180.0 341 6.46
20-Jan-99
20-Jan-99
20-Jan-98




20-Jan-98

20-Jan-89

20-Jan-g9

20-Jan-99

20-Jan-89

20-Jan-89




EFFLUENT Test Data

Date BOD TSS AMM-N TP E-COLI |ADF
§5-0ct-98 2.5 2.1 0.14 0.20 ¢]
13-0ct-98 3.2 2.1 0.11 0.08 0
21-0ct-98 2.8 2.1 6.39 0.08 0
27-0ct-98 2.5 1.8 0.39 0.18 4] 31.00
2-Nov-98 2.8 2.5 0.16 0.20 0
16-Nov-98 35 3.2 0.11 0.17 0
25-Nov-98{ 2.8 2.1 0.91 0.88 0 30.60
2-Dec-98 2.4 2.2 0.16 0.08 0
8-Dec-98 2 0.5 0.05 0.08 0
17-Dec-98 3.2 2.8 0.05 0.18 0
21-Dec-98 3 2 0.05 0.17 0 28.90
6-Jan-99 3 2 0.11 0.21 0
20-Jan-99 2.8 2.5 0.05 0.11 0
28-Jan-99 4.8 3.9 0.10 0.21 0 111.88
4-Feb-99 3.2 3.0 0.05 0.18 0
10-Feb-99 4.2 3.5 0.13 0.20 0
17-Feb-99 3.0 2.4 0.13 0.22 0
23-Feh-99 4.0 3.6 .31 0.18 0 68.31
3-Mar-99 35 2.8 0.12 0.19 0
11-Mar-99 2.5 2.0 0.05 0.1 0
17-Mar-99 3.9 3.0 0.20 0.20 0
24-Mar-99 4.0 3.2 0.19 0.20 0
31-Mar-99 2.8 2.2 0.11 0.17 0 55.71
4-Apr-99 1.9 0.9 0.09 0.08 0
14-Apr-99 4.2 2.5 0.29 0.21 0
21-Apr-99 3.2 2.4 0.08 0.25 0
28-Apr-29 3.4 1.2 0.156 0.06 0 172,79
5-May-99 3.8 3.2 0.20 0.47 0
12-May-99 3.6 3.0 0.10 0.60 0
19-May-99 3.1 0.2 0.19 0.75 0
26-May-99 3.0 2.2 0.13 0.54 4] 65.42
2-Jun-99 41 34 0.90 0.71 0
9-Jun-99 2.4 0.9 0.35 0.16 0
15-Jun-99 3.0 2.4 0.51 0.69 0
23-Jun-99 2.9 2.1 0.18 0.47 0 59.37
3-Jul-99 2.3 1.5 0.38 0.17 0
13-Jul-99 2.8 1.5 0.05 0.12 0
27-Jul-99 3.0 2.4 0.05 0.19 0 65.83
3-Aug-99 4.2 3.0 " 0.14 0.17 0
9-Aug-99
10-Aug-99 2.0 1.5 0.51 0.24 0
17-Aug-99 2.9 0.6 0.18 0.1 0

BOB-LO

Date
Jan-99

Feb-99

Jul-99

Mar-99
Apr-99
May-99
Jun-99

Aug-929
Sep-99
Oct-99
Nov-99
Dec-99

Jan-00

Jul-00

Oct-00

Feh-00
Mar-00
Apr-00
May-00
Jun-00

Aug-00
Sep-00

Nov-00
Dec-00




23-Aug-99 2.1 1.9 c.17 0.21 0
31-Aug-99 4.2 3.0 .19 0.20 0 58.14
7-Sep-99 2.4 2.0 .26 0.28 0
13-Sep-99 3.2 2.1 0.10 0.21 0
21-Sep-99 3.4 2.8 0.11 0.23 0
28-Sep-99 2.1 2.3 0.14 0.09 0 50.64
5-Oct-99 2.4 35 0.1 0.21 0
12-0Oct-99 4,2 3.5 0.25 0.18 1]
19-Oct-99 3.0 2.6 0.12 0.28 0
26-0ct-99 3.3 3.1 0.11 0.19 0 43.71
1-Nov-99 3.1 2.6 0.16 0.11 0
9-Nov-99 3.0 3.4 0.114 0.19 0
15-Nov-99 3.6 3.0 0.09 0.14 0
23-Nov-99 2.2 3.6 0.19 0.21 0
30-Nov-99 35 3.1 0.09 0.13 0 29.30
7-Dec-99 3.0 3.8 0.13 0.11 0
14-Dec-99 3.2 29 0.14 0.19 0
21-Dec-99 2.2 1.7 0.08 0.13 0
29-Dec-99 3.5 1.9 0.17 0.06 0 34.79
4-Jan-00 2.0 2.1 0.13 0.12
11-Jan-00 35 2.2 0.14 0.15
18-Jan-00 4.3 3.0 0.19 0.22
25-Jan-00 241 2.0 0.05 011 20.60
02-Feb-00 2.9 3.6 0.15 0.13
08-Febh-00 3.8 2.1 0.19 0.24
15-Feb-00 3.0 2.4 0.16 0.25
22.Feh-00 24 2.1 0.15 0.19
29-Feb-00 3.0 3.2 0.13 0.19 25.48
07-Mar-00 34 2.7 0.14 0.14
14-Mar-00 3.0 2.2 0.21 0.14
21-Mar-00 3.0 3.5 0.16 0.13
29-Mar-00 2.8 1.2 0.08 0.11 51.84
04-Apr-00 3.5 3.1 0.03 0.11
12-Apr-00 4.0 2.9 0.08 0.11
18-Apr-00 3.0 1.5 0.02 0.08
25-Apr-00 19 1.3 0.07 0.05 40.20
02-May-00 2.2 4.6 0.18 0.13
09-May-00 2.3 4.1 0.38 0.05
16-May-00 3.2 2.6 0.78 0.64
23-May-00 2.6 4.0 0.54 0.05
30-May-00 22 3.0 0.72 0.05 102.35
05-Jun-00 286 3.0 1.17 0.05
12-Jun-00 2.0 3.1 0.28 0.05
19-Jun-00 3.5 1.8 0.08 1.27
28-Jun-00 26 2.4 0.05 0.65 83.35
04-Jul-00 3.0 2.1 0.12 0.29
+1-Jul-00 3.4 2.0 0.05 1.30
18-Jul-00 24 6.0 0.24 0.03
25-Jul-00 2.9 1.0 0.05 1.37

247.66

Jan-01

Feb-01
~ Mar-01
Apr-01

May-01

Jun-01

Jul-01
Aug-01
Sep-01
Oct-01
Nov-01
Dec-01
Jan-02
Feh-02
Mar-02
Apr-02

May-02

Jun-02




0.05

01-Aug-00 2.3 10 0.24

08-Aug-00 41 3.0 0.05 0.29

15-Aug-00 2.4 1.0 0.05 0.21

29-Aug-00 2.5 2.0 0.10 724 81.60
05-Sep-00 36 7.0 1.22 0.13

12-Sep-00 2.4 5.0 0.05 0.61

19-Sep-00 2.4 2.0 0.05 0.05 50
26-Sep-00 2.6 3.0 0.09 0.15 79.40
03-Oct-00 2.4 2.0 0.19 0.56

10-Oct-00 2.0 1.0 0.05 0.08

17-Oct-00 32 10.0 0.10 0.03

24-Oct-00 3.1 8.0 0.14 0.52 20

30-Oct-00 3.6 2.0 0.05 0.41 20] 36.76

7-Nov-00 29 3.0 0.05 0.09 '

14-Nov-00 33 2.0 0.10 0.28

21-Nov-00 33 3.0 0.05 0.48

29-Nov-00 3.6 2.0 0.05 0.41 54.65
05-Dec-00 22 2.0 0.05 0.03

12-Dec-00 3.0 5.0 0.05 0.10

19-Dec-00 34 4.0 0.92 0.20 70

28-Dec-00 10.0 6.0 0.30 0.71 70| 61.34




Monthly Ave EFFLUENT

Monthly Ave INFLUENT

BOD TSS JAMM-N [TP BOD TSS TKN TP
3.53] 276 0.18] 0.18 91 52 9.8 3.10
3.60| 292 0.17] 0.18 44 4 0.1 0.21
3.34] 2.64 0.13] 0.17 4 2 0.7 0.22
3.18] 1.75 0.15] 0.15 4 2 0.6 0.20
3.38| 2.18 0.16] 0.59 6 5 3.1 1.14
3101 2.20 0.49] 0.51 178 129 22.0 3.07
2.70] 1.80 0.16] 0.16 188 154 24.3 3.18
2571 167 0.20] 0.18 110 98 7.9 1.09
2,78] 2.30 0.15] 0.20 178 75 28.5 7.84
3.23] 3.18 0.15] 0.22 144 32 11.5 6.20
3.08] 3.14 0.13] 0.16 98 74 10.9 2.91
2.98] 2.58 0.13] 0.12 200 165 32.4 9.82
2.98] 2.33 0.13] 0.15 210 98 16.2 9.10
3.05] 245 0.16] 0.22 1140 130 41.3 7.64
3.05] 240 0.15] 0.13 4 4 2.0 0.34
3.10f 2.20 0.05] 0.09 8 3 1.9 0.28
258} 3.83 0.47] 0.22 980 218 18.6 3.64
2.68| 2.58 0.40] 0.51 4 9 0.6 0.35
2.93] 2.78 012} 0.76 10 11 8.6 0.54
2.83] 1.75 0.06] 0.50 9 8 0.8 0.58
2.75] 4.25 0.35| 0.24 6 7 3.1 0.41
2.86| 4.60 0.11] 0.32 8 11 8.4 0.13
3.28{ 2.60 0.06] 0.32 101 31 12.9 0.9
4.65] 4.25 0.33] 0.26 14 7 10.6 0.84

BOD was 490










HARBOUR LIGHTS

INFLUENT EFFLUENT
DATE BOD TSS Phos. TKN pH Temp E-Coli BOD
1997

2-Jan-97 50 10 2
21-Jan 41 36 0.99 44.2 7.35 50 10 2
3-Feb 50 10 2
20-Feb 9 25 0.37 21.0 7.28 50 10 -2
6-Mar 51 10 2
20-Mar 46 29 1.37 23.2 7.28 50 10 2
3-Apr 53 10 2
22-Apr 26 39 1.48 37.1 7.10 53 2 2
11-May 51 100 2
29-May 14 42 1.08 69.7 7.05 56 10 2
8-Jun 57 14 5
16-Jun 16 93 223 52.1 7.08 60 4 2
15-Jul 65 240 2
30-Jul 41 78 3.60 51.2 7.01 64 10 2

17-Aug 62 10
27-Aug 15 25 0.82 41.1 7.68 63 20 2
2-Sep 80 4 2
17-Sep 18 42 2.19 10.5 7.50 59 4 3
13-Oct 57 4 2
21-Oct 39 a8 1.65 25.0 7.48 56 4 2
18-Nov 54 4 4
26-Nov 44 26 1.28 209 7.53 52 4 2
13-Dec B0 4 2
30-Dec 22 21 1.12 22.5 7.73 50 4 4
13-Jan-98 51 4 2
28-Jan 42 40 0.85 40.3 7.44 50 4 2
16-Feb 50 4 2
26-Feb 11 10 0.39 23.5 8.10 50 0 2
12-Mar 51 4 5
31-Mar 15 39 0.44 43.0 8.08 50 4 2
19-Apr 53 4 2
30-Apr 36 128 1.73 44.7 7.53 53 4 2
11-May 51 4 9
25-May 21 130 2.38 19.5 7.80 56 4 2
4-Jun 57 2 4
2-Jul 87 500 4.60 38.0 7.81 60 32 8
16-Jul 86 2 4
29-Jul 85 140 535 48.0 7.55 84 4 3
9-Aug 62 128 5
20-Aug 19 136 543 20.0 7.31 83 4 2
9-Sep ' 60 4 4




30-Sep 19 51 2.40 24.0 7.36 59 4 2
14-Oct 57 4 2
22-Qct 15 28 2.48 35.0 7.41) 56 10 2
18-Nov 58 4 2

24-Nov 16 68 1.68 40.0 7.39 58 36 2

9-Dec 58 i2 5
156-Dec 18 88 1.66 26.8 7.91 50 10 4
7-Jan-99 56 10 2
21-Jan 160 237 2.28 55.0 5.82 51 12 2
9-Feb 53 2 3

25-Feb 156 12 0.48 9.0 7.62 52 4 2
11-Mar 51 2 2
29-Mar 14 60 1.12 30.0 8.10 54 230 2
13-Apr 52 4 2
27-Apr 7 10 0.52 18.0 7.56 51 4 2

6-May 52 8 2

27-May 29 188 2.74 45,0 7.27 60 570 2
20-Jun 61 28 2
24-Jun 65 53 3.97 25.0 7.32 60 8 2

9-Jul 66 480 5
26-Jul 87 180 3.93 55.0 7.30 66 120 2
4-Aug 64 160 2

17-Aug 85 70 4.55 30.0 7.50 63 110 2

15-Sep 62 180 2
6-Oct 50 80 4.95 60.0 7.33 68 10 2
14-Oct 68 32 2

11-Nov 60 4 2

15-Dec 58 140 2




NO2+ Free
TSS Phos. TKN NO3 Amm pH
10 0.37 2 3.63 0.10 7.05
10 0.29 9 4.92 0.25 7.35
10 0.42 2 6.49 0.10 7.12
10 0.32 5 4.05 0.28 7.29
10 0.56 5 6.99 0.25 7.08
10 0.22 5 7.99 0.12 7.30
10 0.38 5 6.30 0.16 7.10
10 0.64 5 7.99 0.10 7.36
13 0.48 5 3.71 0.43 7.62
10 0.59 5 4.81 0.41 7.25
10 1.15 5 9.03 0.99 7.48
10 0.60 5 6.17 0.12 7.11
25 0.75 5 4,70 0.82 7.42
30 0.60 5 6.65 0.10 7.09
23 0.89 5 4.67 0.10 7.50
31 0.78 5 3.47 0.11 7.56
16 1.30 5 6.46 0.12 6.80
10 0.78 5 6.75 0.10 7.70
10 0.99 5 8.36 0.33 7.55
10 0.90 5 3.31 0.10 8.14
18 0.79 5 540 0.33 6.91
10 0.47 5 8.16 0.66 7.74
10 0.31 5 2.76 0.74 8.03
10 0.45 5 5.59 0.41 7.54
10 0.28 5 3.51 0.23 7.69
10 0.09 5 4.02 0.66 8.52
10 0.14 5 3.51 0.51 8.24
10 0.15 5 2,70 0.10 8.20
10 0.22 5 2.63 0.10 8.11
10 0.52 5 5.05 0.25 8.18
10 1.22 5 7.42 0.49 7.98
10 0.65 5 13.60 0.39 7.59
13 1.21 5 7.64 0.10 7.75
10 1.50 5 872 410 7.69
10 1.39 5 8.55 0.26 7.88
25 0.70 5 8.72 0.20 7.58
30 1.25 5 10.41 2.30 7.71
23 2.30 5 27.50 0.74 7.77
31 1.38 5 10.46 1.16 7.49
16 0.48 5 10.33 0.82 7.63
10 0.62 5 10.72 0.72 7.61




10 0.78 5 19.30 0.94 7.56
10 0.65 5 26.30 0.82 7.58
10 0.29 5 23.60 0.80 7.49
10 0.80 5 11.30 2.95 7.59
18 0.56 5 13.60 1.07 7.58
10 0.35 5 4.84 3.44 7.71
10 0.39 5 13.20 1.07 8.08
10 0.48 5 11.50 1.31 7.61
10 0.46 5 3.75 0.66 742
10 0.47 5 5.41 3.69 7.82
10 0.33 5 4,39 0.25 8.05
10 0.15 5 8.91 0.51 7.48
10 0.41 5 8.93 0.57 8.17
10 0.19 5 6.73 0.46 7.25
10 0.59 5 9.05 0.34 7.73
10 0.98 5 9.11 0.18 7.58
25 0.78 5 10.07 0.10 7.60
10 0.70 5 10.00 1.11 7.62
10 0.37 5 13.50 0.86 7.39
10 0.58 5 11.30 0.54 7.16
10 1.14 5 8.86 0.45 7.50
15 1.20 5 9.03 0.56 7.76
18 0.56 5 10.57 0.13 7.60
10 1.28 5 8.36 0.61 7.58
10 0.65 5 742 0.98 7.74
10 1.12 5 8.39 0.54 7.75
10 0.59 5 12.70 0.65 7.04
19 0.28 5 3.60 1.11 7.569




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

NEUSS - 04333-0010
AMGUS 8. KING, JR. February 25, 2002
GOVERNOR A

KEVIN W, CONCANNON
COMMISSIONER

Huron Environmental
Attn.: Timothy G. Warrow
67 Woodland Road
Windham, ME 04062-5608

Subject: Product Registration, CMS ROTORDISK Sewage Treatment System

Dear Mr. Warrow:

Thank you for your lefter dated January 30, 2002 regarding the CMS ROTORDISK Sewage Treatment
System. 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.

Product Description

The CMS ROTORDISK Sewage Treatment System consists of rotating biological disks in a self-contained
primary and secondary settling tank. The number of disks varies with system capacity, which ranges from
360 gailons per day (gpd) (Model $12) to 100,000 gpd (Model L1500). Treated wastewater is recirculated
to the primary treatment chamber of the tank prior to final discharge. The CMS ROTORDISK Sewage
Treatment System is designed for use with conventional onsite sewage dispesal areas.

The CMS ROTORDISK Sewage Treatment System received National Sanitation Foundation (NSF)
Standard 40 approval in August of 1986, pursuant to NSF Report #540-15-1.

Claim

According to the information you provided, specifically the NSF report, the CMS ROTORDISK Sewage
Treatment System produces effluent with median values as follow: BODS: 12 mg/L; and TSS: 6 mg/L.
According to a report titled “Pine Meadows Retirement Community Nitrification/Denitrification
ROTORDISK Unit Profife, June 1993-September 1993" the ROTCRDISK produces effluent with average
nitrate Nitrogen levels of 7.3 mg/L and average ammonia Nitrogen levels of 1.1 mg/L.

Determin_ation

On the basis of the information submitted, the Division has determined that the CMS ROTORDISK
Sewage Treatment System is acceptable for use in the State of Maine on a Provisional Approvai basis,
provided that it is installed, operated, and maintained in conformance with the manufacturer’s directions.

No more than 50 installations of the CMS ROTORDISK Sewage Treatment System may be instafled
under Provisional Approval. Provisional product registrations shall not be granted until the Pilot
installations have been in operation for at least one vear, or if historic data is accepted by the Division.
Provisional product registration installations may include sites which 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, efc. On noless thana
monthly basis for a period of not less than one year, the applicant shall test the influent and effluent of
each instailed provisionally approved product for the following parameters: five day Biochemical Oxygen
Demand {BOD;), Total Suspended Solids (TSS), Nitrate Nitrogen {NC3), and coliform bacteria.
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Page 2; CMS ROTORDISK Sewage Treatment System

The results of these tests shall be submitted to the Division on no less than a semi-annual basis. Existing
data from other jurisdictions may be submitted, if available. If such data are satisfactory, the applicant
may bypass Provisional approval and proceed to General Use status.

In the event that the product fails to perform as claitmed by the applicant, use of the new or experimental
technology in Maine, including all installations approved pursuant to Section 1801.7 of the Rules, shall
ceaso. Use of tho 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 CMS ROTORDISK Sewage Treatment 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 you have any questions please feel free to contact me at (207) 287-5695.
Sincerely, ‘i
’/ . LM
ML .

James A. JacobselY, Environmental Specialist IV
Wastewater and Plumbing Contro! Program
Division of Health Engineering '
e-mail: james.jacobsen@state.me.us
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d Windham, Maine 04062-560
HURON ENV]ROMENTAL ?270%’?1‘15‘?5";250&&,( ('2’55)1'33,6574 qgwarrc.w@iavanet.com

January 30, 2002 @

?
%
Maine Department of Human Services "'AH m "é
Division of Health Engineering Receoived @
Wastewater and Plumbing Program Div. of Hesiih ,§
State House Station 10 Ensipsoving )
Augusta, Maine 04333 Ny 2/

ention: James Ja en

Dear Mr. Jacobsen:

Huron Enviromental, the exclusive manufaciurer’s representative for CMS Groups PTOd“rgt:’
respecifully submits the attached Application for Registration of Innovative Technology with su;;ph{; ing
documents for your approval on CMS Group’s behalf. The atiached applicatipn seeks §tate of Md
approval of the entire line of ROTORDISK Sewage Treatment Systems including models:

$12 through S40,
M50 through M200, and

L250 through L1500.

ogical Contactors

i i i Rotating Biol
CMS Group Inc. is a Canadian company that designs and manufactures g atoms. From the

(RBCs) and has registered several patents for these and other waste treaiment sy ine of
original ROTORDISK® designed for single famiy homes, CMS has developed a cqmp!ete %MS
treatment systems for residential, commercial, municipal and industrial wastewater apphcgtlonsé ior
focuses on providing practical and cost-effective solutions to wastewater treatment, air an w

pollution control problems.

CMS has produced systems, which have met regutatory requirements in many us., Canadla‘n ni;:‘i(lil
other intemational jurisdictions. From domestic sewage, to complex industrial wastes such as an‘ousr
leachates, CMS has been able to design and build efficient pollution confrol systems that treat va
types of wastewater to stringent effluent limits.

if you have further questions ox

Please see attached Index of application materals for your review. |
phone or email address.

require other supporling documentation please contact me atthe above

Sincerely,

Timothy G. Warrow HURON ENVIRONMENTAL

Tim Warrow

67_ Woodland Road 207-415-5228
Windham, ME 04062 208-693-6674 (fax)

tgwarrow(@javanet.com



67 Woodland Road Windham, Maine 04062-5608
HURON ENV[ROMEWAL (207) 415?5‘?228 Fax (5%8)%?3-6674 igwarrow@javanet.com

January 30, 2002

Maine Department of Human Services
Division of Health Engineering
Wastewater and Plumbing Program
State House Station 10

Augusta, Maine 04333

Attention: James Jacohsen
Dear Mr. Jacobsen:

Huron Enviromenta), the exclusive manufacturers representative for CMS Group’s products,
respectfully submits the attached Application for Regisiration of Innovative Technology with supporting
documents for your approval on CMS Group's behalf. The attached application seeks State of Maine
approval of the entire line of ROTORDISK Sewage Treatment Systems including models:

$12 through S40,
M50 through M200, and
L250 through L.1500.

CMS Group Inc. is a Canadian company that designs and manufactures Rotating Biological Confactors
(RBCs) and has registered several patents for these and other waste treatment systems. From the
original ROTORDISK® designed for single family homes, CMS has developed a complete line of
treatment systems for residential, commercial, municipal and industrial wastewater applications. CMS
focuses on providing practical and cost-effective solutions to wastewater treatment, air and water
pollution control problems.

CMS has produced systems, which have met regulatory requirements in many U.S., Canadian and
other intemational jurisdictions. From domestic sewage, to complex industrial wastes such as landfill
leachates, CMS has been able to design and build efficient poflution control systems that treat various
types of wastewater to stringent effluent limits.

Please see attached index of application materials for your review. If you have further questions or
require other supporting documentation please contact me at the above phone or email address.

Sinceyrely,

Timothy G. Warrow




SENT BY: PE_D COUNCIL; 207 758 B8178; JAN-15.02 12:52PM; PAGE 2/3
K- '

Maine Department of Human Services
Bureau of Health

Division of Health Engineering
Wastewater & Plumbing Control Program

APPLICATION FOR REGISTRATION OF .
EXPERIMENTAL SYSTEM/INNOVATIVE TECHNOLOGY
OR ONSITE SEWAGE DISPOSAL SYSTEM PRODUCT

Please complete the following Sections.  Pleasc print or type.

L1 | Applicant

Company Name; _CMS_Gr.oup Inc. e

Contact Person: __Frank M. Scriver
Address: 185 Snow Boulevard, Suite 200

Town/City: Concord State/Province: ON _ Zip Code: L4K 4N9

Country: Canada
Telephone: {905) £60-7580 x 242¢miilifscriver@rotordisk.com

Producet
1" Product Name: ROTORDISK Sewade Treatment System

Model: 8§12 thraough L1500,

: { Product Classification (choose ane) T o

Primary or Secondary Treatment Unit

‘ { ] Septic Tank { ] Extended Aerobic Treatment Unit [ ] Recirculating Aerobic Unit

> [k Aerobic Fixed Film Unit { ] Other (specily)

Effiuent Fiiter

[] Septic Tank Outlet Filter (] Post-Tank Filler (] Other (specify}

Disposal Device

| | Gravel-less Disposal Pipe [} Gravel-less Disposal Bed [ ] Chamber, Plastic
[] Chamber, Other { ] Other (specifyy

P
i Misceltaneous

{'] Pipe || Gffluent Flow Distribution Device [ ] Other (specity)

i

|

! Page | HHE-221

i Rev. 5/
.

JAN-15-2802 12:39 Q7 7S5 8178 96% P.O2




SENT BY: PED COUNCIL; 207 756 8178; JAN-15-02 12:53PM; PAGE 3/3

Claim

Describe the product’s features (attach additional sheets if necessary).
See attached literature: "Simple Sewage Treatment System”

"ROTORDISK Aerobic Sewage Treatment System"

Lk b b L el

Partial List of Installations

: ; Describe the product’s performance (attach additional sheets if necessary).
Y See attached : NSF Report No. S40-15-1
Pine Meadows Retirement Community - Penitrification

P Novar Foods - Denitrification

[PPSRV A R

B . . o . .
-1 Has the product received Natianal Sanitation Foundation or Canadian Standards Autharity approvai?

i [1No (K Yes (1f"yes”, enclose a copy of the certification.) [j‘f B Z.)

IMPORTANT NOTE!

Don’t forget to enclose relevant [iroduct literature, engineering specifications, studics, and

third party certifications with this application,

Ll lﬂ@?’d Y é l.A/A&ﬁOD\) . am the [ ] applicant [¥f agent for the applicant of the subject product.

(print name)
! state that the information sibmined is correct to the best of my knowledge and understand that any falsification is

deny registration for use of the product in Maine.

e ol 26/07,

& {7 Signhwre of Applicant "Date
b [ Signature of Agem for Applicant

N Page 2 HHE-221
Rev. 5/0)

JAN-15-2802 12039 287 756 8178 96 F.E3




® Page 2

10.

11.

12.

ROTORDISK®

State of Maine Application

Table of Contents

Maine Department of Human Services Apptication form HHE-221 (2 pp)
“Simple Sewage Treatment System” (4 pp)
“ROTORDISK Aerobic Sewage Treatment System” (4 pp)
Ontario Reference List (1 pg)

NSF Report No. $40-15-1 (34 pp)

Pine Meadows Retirement Community (3 pp)

Novar Foodland (2 pp)

St. Thomas of Villanova High School (2 pp)
ROTORDISK™(5 pp)

isometric View of “M” Model (1 pg)

Specifications for ROTORDISK (4 pp)

Routine Mechanical Maintenance of ROTORDISK (1 pg)

January 30, 2002




“SINCE 1974

The Simple Sewage
Treatment System

Sized To Suit Your Needs
360 to 100,000 Gallons Per Day
Per Shaft

ROTORDISK™ is a trademark of CMS Group Inc.




HAND RAIL & GRATING —
{OPTIONAL}

SUBMERGED INLET
TO ROTORZONE

ROTORZONE

PRIMARY CLARIFIER

THE ROTORDISK™ PROCESS

The patented ROTORDISK™ wastewater treaiment plant
integrates four separate operations into one system:

Primary settling tank for suspended solids and grit removal,
A multi-stage Rotating Biological Centactor (RBC) for
remeval of organic matter (BOD) by active biomass,

+  Final settling tank for biosolids removal,

»  Biosolids storage capacity for low cost solids management.

The ROTORZONE, located over the primary tank, consists of a
trough and shaft on which a multiple number of disks are
mounted. The disks are 40% immersed in the wastewater being
freated. Each disk is made of a high density polyethylene mesh
which provides a greater effective surface area than flat or
corrugated disks. Slow rotation of these disks alternately
expose the attached micro-organisms to the wastewater and air
allowing for pollutant absorption and oxygen uptake. The
naturally occurring micro-organisms, or biomass, feed on the
organic waste and convert it to CO, and H,O.

Fixed baffles are used to provide distinct stages in the
ROTORZONE and a serpentine flow paitern is used to achieve
the maximum retention time,

A small amount of biomass continually sloughs off the disks
and is carried by the treated water to the final settling tank
where it is settled out.

Two special features of the ROTORDISK™ are a slot in the
bottom of the first stage of the ROTORZONE and a water
wheel in the fourth stage of the ROTORZONE. Both features
serve to transfer oxygen and recycle most of the excess biomass
to the primary settling tank. Recycling dampens shock loadings
and maintains aerobic conditions in the upper layers of the
primary tank. Extra primary settling tank capacity allows solids
to accumulate where further digestion reduces the volume of
biosolids for disposal and provides a continual nutrient supply
for the biomass on the disks.

 ROTORZONE DISK BANKS

INLET PIPE
P
" . DRIVE

-

" " FINAL, CLARIFIER

-~

7.~ " _EFFLUENT V-NOTCH WEIR

- OUTLET PIPE

. {OPTIGNAL)
" PUMP CHAMBER

PRIMARY
STAGE 1 CLARIFIER
STACE 2
STAGE 3
STAGE 4 JINLET
\lj T T
T FINAL
CLARIFIER
% / OUTLET _

T —

=

Fixed baffles result in distinct staging and ensure
maximum contact between biomass and pollutants,
The number of stages can be modified to safisfy
freatment efficiency requirements.

)

RON

Depletion of oxygen in the Primary Settling Tank is
eliminated by means of recirculation from the
ROTORZONE.




ECONOMICAL OPERATION

The ROTORDISK™ has one of the lowest operating
costs compared to other mechanical wastewater
treatment systems. 1t does not require a skilled
operator, continuous monitoring, or expensive
testing. The balanced shaft is slowly turned by a low
horsepower motor, The power requirements are one-
half to one-eighth of bubble type aeration systems.

EASE OF INSTALLATION

The ROTORDISK™ is a complete package
wastewater treatment system. The system is
available either as a total steel unit or as an internal
steel ROTORZONE assembly to be installed into a
concrete primary and final settling tank. The internal
assembly is factory assembled, ready to be placed on
a suitabte foundation, connected to the power supply,
and to the influent and effluent piping. All flow
within the ROTORDISK™ is by gravity and no
mechanical pumps or blowers are required.

SIMPLE, RELIABLE AND ROBUST
DESIGN

The ROTORDISK™ avoids complex mechanisms
and processes. The shaft mounted disk assembly is
the only moving part in the system which rotates at a
tow speed (2 to 6 rpm, depending on diameter).
Routine maintenance is limited to greasing the shaft
bearings and periodic drive chain adjustinent and
tubrication. All drive components are above water
tevel, easily accessible, and designed for long term
use.

The ROTORDISK™ biomass is self compensating
for fluctuating pollutant foads. The biomass film
thickness varies in response to the organic content of
the wastewater. The process is naturally resistant to
surges in waste loading and quick to re-start after
DOWer outages.

DENITRIFICATION SYSTEM

CMS offers denitrification systems that reduce nitrate
jeveis in the efftuent to below 10 mg/L. The CMS
process uses the raw sewage as the carbon source
with no chemical addition required. Numerous CMS
denitrification systems are in the field and aH are
operating to their design criteria.

ROTORDISK™ SPECIFICATIONS

MAX. MAX. SHIPPING DIMENSIONS
MODEL | FLOW | MEDIA | LENGTH | WIDTH | HEIGHT
usaGPp) | (sq.ft) () (ft) ()
512 1030 720 TR T i
$30 1558 1500 610" g PG
$30 3065 7300 a0 75 T
S40 3857 2800 10" &0 T
M50 3253 3575 T1° | 51 | 5@
™60 6102 4275 [INEE T &
™73 7318 5130 ir-5" T3 &
MI100 12654 8835 3.5 711" TG
M125 18705 13000 TSy -6 TG
M150 20343 14345 17 76 R
M175 25865 18095 I rray T
M200 33580 33500 19-7 7o 5
1350 35733 18000 202 75 9
L300 37867 73000 775" rpra T
1333 30713 28500 253" o5 g9
T400 48586 34000 753" I T
1500 57860 40500 33" (e T
1666 50026 13000 333" 76 T
IKE] 9431 78600 366" 76 g0
L1250 | 119313 83500 153" -0 06
L1500 | 142536 | 99750 PRI H 3-8 179"

For conversion from USGPD to LPD multiply hy 3.7854
For conversion from feat to metres multiply by (13048

DESIGN FLEXIBILITY

ROTORDISK™ systems are available in three
series encompassing 21 different sizes. Single units
range in capacities from 360 gallons per day for a
small household, to over 100,000 gallons per day per
shaft for a serviced population of 1,000 to 2,000.

Existing septic tanks or extended aeration units can
often be upgraded to functional ROTORDISK™
systems by the addition of internal ROTORZONE

assemblies.

ROTORDISK™ can be installed above or below
grade. Prefabricated enclosures can be provided
where desired.

ROTORDISK™ systems can be designed to meet
the most restrictive effluent criteria, inciuding tertiary
systems for nutrient removal and suspended solids.

ROTORDISK™ systems have been used for the
servicing of temporary facilities such as work camps.
The complete package unit can be relocated for reuse
at different work sites,




ROTORDISK™ ADVANTAGES

s COST EFFECTIVE - Low capital outlay, operation and maintenance costs
¢ ENERGY EFFICIENT - No blowers or compressors with mirﬁmal Or no pumping
* STABLE OPERATION - The large inventory of biomass maintained on the disks resists

surges in waste strength and flow without process upset

¢ EFFICIENT TREATMENT - Multiple stages of treatment maximize treatment effectiveness
with BOD and suspended solids removal of up to 36%

* LABOUR EFFICIENT - Simple operation with no complex sludge monitoring or
handling, no complex instrumentation and requires low

operator skills

*  SMALL FOOTPRINT - Coﬁlpact and self-contained, minimizing land use

o INOFFENSIVE OPERATION - Enclosed system controls odours and limits noise

¢ MODULAR DESIGN - Additional units can be added as required for expansion
¢ FASY INSTALLATION - Factory pre-assembled for minimum site construction

ROTORDISK™ APPLICATIONS

Towns

Subdivisions
Hotels/Motels
Apartment/Condominiums
Shopping Malis/Plazas
Homes/Cottages

Schools
Hospitals/Nursing Homes
Campgrounds

Trailer Parks
Construction Camps
Marinas

Restaurants

Golf Courses

.

s

13
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REPRESENTED BY:
HURON ENVIRONMENTAL

67 Woodland Road Windham, ME 04062-5608
(207) 415-5228 Fax (208) 693-6674
Tim Warrow tgwarrow@ javanet.com




OBJECTIVE

PINE MEADOWS RETIREMENT
COMMUNITY
NITRIFICATION/DENITRIFICATION
ROTORDISK™ UNIT PROFILE
"TUNE 1993 - SEPTEMBER 1993

The ROTORDISK™ pilot plant at Pine Meadows in™

Belwood, Ontario is currently under observation for the
purpose of monitoring the effectiveness of a

| denimification application in an aerob1c treatment $ystem

usmc an mtemal carbon source.

PURPOSE,

This ROTORDISKT“umt 1s desl -:rncd to accom:nodatc a

wastewater flow rate of 21, 200 L/day. This fixed-film
aerobic weatment system is mounted on a single shaft

| containing four aerobic disks with an additonal ﬂxcd-

film anoxic stage for denitrification. Standard removal
processes include BOD, suspended solids, ammonia; and

nitrate. The primary clarifier is responsible forremovat of

gross solids by gravitational settling and flotation.
Wastewater proceeds through the anoxic stage where
denirifying bacteria convert nitrates to nittogen gas.

BOD and suspended solids are then removed in the

serobic stage by bacteria contained on Vexar™ disk
banks. Within this aerobic stage, ammonia is removed by
oxidation, thereby forming nitrate. Further settlement of
spent biomass occurs in the final clarifier. The wastewater
effluent is then discharged by subsurface absorption.

TECHNICAL DATA _
Design Flow 21, 200 L/day
Average Flow - 11,4201/day
Average WV Temp. : | - 16.7°C
Destgn Influent BOD, S.S. 200 mg/LL
Design Effluent BOD, S.S. - . 10 mg/L
Design Influent Ammonia 30 mg/L.

Nurme ond Ammonia
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"ROTORDISK™ PERFORMANCE

- 92.7% BOD Removal Rate

- 94.3% Suspended Solids Removal Rate

- 88.7% Ammonia Removal Rate

- 7.3 mg/L avg. effluent Nitrate conceniration

- 1.1 mg/L avg. ¢ffluent Ammonia conceniration

Recycle

y—

L]

Influent |

.. Effluent

Primary " Anoxie

Clarifier RBC

- Aerobic Final

RBC - Clarifier




TABLE1: AVERAGE INFLUENT AND EFFLUENT CONCENTRATIONS

"PARAMETER - INFLUENT ~ _ BFFLUENT
= : Ave. Range - Ave. - Range
~ 'BOD, (mg/L) | \%44' " 80-530 144 . 925
"~ S8, (mg/L) 39 76-210 73 491
NO,-N  (mg/L) 7.3 3.6-10.1
 NH,-N (mg/L) 137 "1 - 7433 1.1 0.77-1.7 .
TABLE 2: COMMERCIAL LABORATORY RESULTS ~
TEST ~ BOD ssT NON NHN
INF. EFF. INE. EFE. INF. EFF., INF. EFE.
0630 || 300 | 13 || 130 | 11 89 |l 74 | o7
07/08 530 .25 6200 16 99 33.0 0.94
07/19 80 | <I0 22 13 10.1 5.1 0.91
C07/30 {1} --180 16 220 7 41 {120 | 17
08/20 | 130 <10 74 4 3.6 || 110 1.2




CMS GROUP INC.

185 Snow Boulevard, Suite 200
Cancord, Ontario L4K 4N9 Canada
tel: (905) 660-7580 fax: (905) 660-0243
email: cms.group@aims.on.ca
hetp://www. rotordisk.com

Hydraulic Loading:

Population:
Design Parameters:

Units Used:
Lffluent Discharge:
Date Installed:

PROJECT

Pine Meadows, Ontario

Phase 1 Phase?

7,100 USG/d 13,900 USG/d

(26,900 1./d) (53,000 L/d)
130 homes

BOD 15 mg/L

SS 15 mg/L

TKN 10 mg/L

One (1) DM150 and One (1) DL300
Tile Field
1992 and 1994







€MS GROUP INC.

185 Snow Boulevard,

Suite 200, Concord,

Onmtario, Canadu

L4K 4N9 _

Telephone: (905) 660°7580
(416} 447-4964

Fax: (905) 660-0243

e-mail: cms(@rotordisk.com

ST. THOMAS OF VILLANOVA
HIGH SCHOOL

LASALLE, ONTARIO
ROTORDISK® UNIT PROFILE

In September 1993, the Essex County Catholic School
Board opened a state-of-the-art high school in Lasalle,
Ontario with an enrolment of 11806 students.

This school is the first in Essex County to utilize an on-
site sewage treatment system. The effluent was approved
by the M.O.E.E. for surface disposal into a storm drain
for ultimate discharge fo the River Canard. A
ROTORDISK® Model L-500, manufactured by CMS
Group Inc. was selected as the preferred alternative.
This unit utilizes Rotating Biological Contactor (RBC)
technology for BOD removal and nitrification. It is also
equipped  with  phosphorus  removal,  ultra-violet
disinfection, and filtration using the CMS patented
BUGS™ Filtration Device. The system has a design
capacity of 70,000 L/d.

Test data of the performance of the treatment system
since start-up indicate that all effluent strength
parameters have successfully met the required limits
specified in the Certificate of Approval.

Test results for BOD, suspended solids, TKN, and Total
Phosphorus are shown on the reverse page.

Jenirary 1996




ST. THOMAS OF VILLANOVA HIGH SCHOOL
ROTORDISK®/BUGS™ TEST RESULTS

DATE BOD TSS TKN TP
Influent | Effluent | Influent | Effluent Influent | Bffluent | Influent | Effluent
01/94 63 3.3 90 4.0 22 9.2 2.18 0.36
02/94 78 2.1 105 4.4 39 7.1 3.85 0.39
03/94 17 19 24 39 11 094 | 105 | 025
0594 | 71 5.1 46 84 .| 23 2.05 2.15 0.24
06/94 31 2.6 47 42 9 1.06 1.15 0.23
07/94 6 2.8 6 2.9 3 0.47 0.35 0.12
08/94 . 15 2.0 11 39 3 0.51 0.64 0.15
09/94 74 3.2 64 1.4 23 3.5 2.80 0.71
10/94 89 4.0 45 7.0 21 6.7 1.64 1.45
11/94 123 2.1 | 157 6.1 20 2.6 2.95 0.3
12/94 36 2.3 43 2.5 10 2.3 1.28 0.12
01/95 73 3.5 74 6.8 31 | 28 2.88 0.36
02/95 180 4.2 330 6.5 51 3.0 4.85 0.97
03/95 63 2.4 72 6.9 10 1.4 1.09 0.67
04/95 99 3.0 169 7.0 20 1.63 3.25 0.26
06/95 31 2.9 60 8.3 18 1.02 2.5 0.58
07/95 13 2.5 17 9.2 5 0.8 0.5 0.14
08/95 7 4.8 15 8.0 1.8 0.12 0.3 0.11
09/95 33 5.1 46 6.9 18 0.8 1.2 0.14
10/95 50 5.2 48 7.6 15 1.6 1.4 0.12
11/95 82 3.8 79 9.2 21 2.3 1.8 0.18
Average | 59 3.1 74 6.2 18 2.5 1.9 0.37

WSERVERGobaMROC TURETestingiVILLANGV.DOC




CMS GROUP IN

185 Snow Boulev

Suite 200, C

Ontario, Canady,

L4K N9

Telephone:

Fax: (905).660
e-mail: ¢ms

hrep:/fwwy

NOVAR FOODLAND
HUNTSVILLE, ONTARIO

ROTORDISK™ UNIT PROFILE

A Certificate of Approval was issued in October 1989, to provide
a ROTORDISK™ Sewage Treatment Plant with a denitrification
component to service Novar Mall. The plant flow from the mall
combines commercial and domestic wastewater. A laundromat
contributes to 38% of the total wastewater flow.

This installation, retrofitted into existing concrete tanks, is
deigned for removal of BOD, suspended solids, ammonia, and
nitrate. The ROTORDISK™ Pre-Denitrification technology has
been incorporated for the removal of nitrate.

Test results for BOD, suspended solids, ammonia, nitrate, and
TKN are shown on the reverse side. Despite organic and
hydraulic overloading of the system, the performance indicates
high removals of BOD and suspended solids as well as
consistent removal of nitrate concentrations, below the limit
specified in the Certificate of Approval.

SERVEINoh SR OCHU N B 20 AL DO




NOVAR FOODLAND
DENITRIFICATION ROTORDISK™
FIELD TEST RESULTS

DATE BOD | TSS NH;3-N NO3;-N TKN

Inf. Eff. Inf. Eff. Inf. Eff. Inf. Eff. Inf. Eff.

01/92 95 46 10 10 196 | 22 0.1 1.6 50 50

02/92 171 12 850 402 17 1.0 | 41.1 | 309 | 148 156

04/93 288 18 - 84 4.7 29 0.1 0.9 28 9

05/93 432 84 280 124 | 386 | 39 | 3.9 3.6 | 247 43

10/93 1510 | 188 2410 24 91 3.8 0.1 6.8 91 4

01/94 | 2830 28 1990 42 45.1 | 0.1 0.1 0.5 78 6

03/94 712 210 520 60 529 | 34 1.9 3.1 70 23

0494 | 720 | 52 | 620 | 158 | 583 | 01 | 01 | 3.8 | 378 | 144

05/94 1210 | 182 610 22 51.1 | 6.1 1.0 8.7 | 360 48

10/94 86 32 53 31 145 | 177 | 0.1 59 45 23

Average | 805 85 813 95 393 | 4.1 4.8 6.6 | 144 45

%o Rem. 89 % 88 % 90 % - 69 %
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ROTORDISK
Ontario Reference List

January 29, 2002
Anderdon Central School, Mr. Ray Kenney, Principal, 519 736 2592.
Model M125, installed 1998

Bob-lo Island Development, Mr. Barney Zielinski, operator, 519 733 6833,
Model L1500, installed 1997

Sudbury Downs Race Track and Casino, Mr. Gabi Laplant, 705 855 9001,
Model L1250, installed 1999

Gosfield North Central School, Mr. Kieth Balkwill, Principal, 519 839 4811,
Model M100, installed 1998

Teopoli Camp. Mr. Frank Tedesco, 705 687 4488, seasonal operation,
Model L250, installed 1992

Milicreek Camping and Country Club, Mr. Mike Katchur, owner, 519 763 1048,
Model M125, installed 1995

Leisure Lakes Campground, Mr. Gary Sartori, 519 326 1255,
Model L400, installed 1994

Hope Foodland, Mr." Phil Hope, owner, 705 789 1777,
Model DS-40, installed 1990

Town of Tecumseh-Skyway Plaza, Mr. Rick Wood, 519 735 2184,
Model L500, installed 1997

Active Burgess Mould & Design, Mr. Terry Chartarnd, 519 737 1341,
Model S30, installed 1997

Pine Meadows, Mr. Don Vallery or Sandy, 519 787 7000,
Model DM150 and DM300, installed 1992 & 1994

Reference list Ont.doc
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PREFACE

National Sanitation Foundation Standard 40 requires the testing laberatory to
provide the manufacturer of an individual aerobic wastewater treatment plant a
report including significant data and appropriate commentary relative to the
performance evaluation of the plant. Publication of the report was an option
of manufacturers of plants tested prior to the November 1978 revision wherein
the report requirement became effective. NSF policy specifies provision
performance evaluation rTeports to appropriate state regulatory agencies at
publication. Subsequent direct distribution of the report by NSF is made only
at the specific request of or by permission of the manufacturer, This report
supersedes any earlier editions as the official report on the NSF Standard 40

performance evaluation.

With adoption of revised Standard 40, November 1978, the additional require-~
ment for cgmpletion of stress testing of individual aerobic wastewater
treatment plants took effect. Stress testing became an integral part of the
performance evaluations of plants commencing after the effective revision
date. Manufacturers of plants entering the program prior to November 1978
were accorded a three year exemption from the requirement for completion of

the supplemental stress testing.

The following report contains results of the entire testing program, a
description of the plant, its operation and key process control equipment, and
a narrative summary of the test program, including test location, procedures
and significant occurrences, Where the standard performance evaluation and
stress testing programs vere conducted independently in location and/or time,
herein reflects the equipment authorized to bear the NSF seal following
satisfactory completion of the stress testing, and otherwise complying with

all requirements of the standard.

Tpt/3/2




NSF STANRDARD 40

pPerformance evaluation of individual aerobic wastewater treatment plants is
achieved within the provisions of NSF Standard 40, prepared by the NSF Joint
Committee on Special Processes'or Devices used in Treating Wastewater and
adopted by the NSF Board of Trustees in November, 1970. Revisions proposed by
the Joint Committee on Wastewater Technology were adopted in 1978, Certain
provisions of the revised standard took effect immediately. However, the
stress test requirements were not immediately compulsory for manufacturers of
plants whose test programs were initiated prior to ﬁovember 1978, These
manufacturers were granted a three year extemsion to complete the additional

testing for listed plants,

The standard is consistent with the methodology established by the National
Sanitation Foundation im the development of standards and criteria for special
equipment having a bearing on public health and/or the environment. it
provides for uniformity of requirements amnd interpretation applicable to
processes intended to treat wastewater from individual homes and other sources

having similar types and volumes of liquid wastes.

There are five fundamental principles which relate to .application of the

s tandard:
A. the standard represents minimum and basic requirements for evaluation,

B. Performance evaluation 1is independent of design and construction
although the evaluation recognizes structural weaknesses, undesirtable
noise, and other detriments to the environment as part of the test

results.
¢. Installation and operation of the equipment is performed according to

the instructions of the manufacturer consistent with actual field

installation and use.

™t/3/2




D, Appropriate warranties and service provisions must support field
applications of the equipment to enable continuous operation withirc

the demonstrated performance characteristics of the plant or process.

E. Sample collection, preservation and storage, and analytical methods by

the testing agency are in accordance with Standard Methods for the

Examination of Water and Wastewaterl and Manual! of Hethods for

Chemical Analysis of Water and Wastesz, when applicable, and the data

produced are certified as a true and accurate record of performance

under the known conditions of the test.

Conformance with the standard is recognized by issuance of the NSF seal, This
is not to be construed as an approval of the equipment but rather a certifi-
cation of the data provided by the test and an indication of compliance with
the requirements expressed in the standard,

Plants conforming to Standard 40 are classified as Class I or Class II plants
according to the quality of effluent produced by the plants during their
performance evaluation, Class I plants must also demonstrate performance
consistent with the effluent color, odor, oily film and foam requirements of
the standard. With revision of the standard, Class I plants must satisfy the
requirement of meeting "EPA Guidelines for Secondary Treatment"3 for five day
biochemical oxygen demand, suspended solids and pH. Appendix B of this report
includes the specific effluent quality requirements of Standard 40.

Permission to use the NSF seal is granted only after the equipment has been
tested and found to perform satisfactorily, and all other requirements of the
standard have been satisfied. . Continued use of the seal is dependent upon
evidence of compliance with the standard as determined by periodic reinspec-

tions of the equipment in the factory and reports from the field.

rot+/2/72




CERTIFYCATION

The National Sanitation Foundation has determined by performance evaluation
under the provisions of NSF Standard 40 that the aerobic wastewater ireatment
plant Model §-12 Rotordisk manufactured by CMS Rotordisk of Mississauga,
Ontario, Canada has fulfilled the requirements of Standard 40, The S-12
Rotordisk has therefore been authorized to bear the NSF seal so lexg a&s it

continues to meet the requirements of Standard 40,

All tests were performed at the research site of the National Sanitation
Foundation, McKinley Street, Chelsea, Michigan., The raw waste utilized for
treatment by the test plant was the comminuted municipal waste of the Village
of Chelsea. The characteristics of the waste are included in the tabulated
data of this report,.

The observations and analyses included in this report are certified to be
correct and true copies of the data secured during the performance tests
conducted by the National Sanitation Foundation Testing Laboratory On the

wastewater treatment plant described herein.

The certified data are the property of the manufacturer of the subject plant

and can be released or reproduced only with his permission, The manufacturer

- has agreed to present the data in this certification in its entirety whemever

it is used in advertising, prospectuses, bids, or similar uses.

James L. Brown
Director

Equipment Prﬁgfam
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PERFORMANCE EVALUATION

This report is applicable to the individual wastewater treatment plant manu-
factured by CMS Rotordisk, Mississauga, Ontario, Canada and designated as

Individual Aercobic Wastewater Treatment Plant Model §-12 Rotordisk,

$-12 Rotordisk is marketed as a complete, preassembled home aerobic unit with
a rated treatment cdpacity of 500 gallons per day of raw domestic sewage. The
plant is represented by manufacturer's drawings, parts list, and specifi-
cations as included in Appendix A. For testing purposes the manufacturer
delivered a control pangl and a standard 641 gallon fiberglass tank containing
all treatment components to the NSF Wastewater Testing Facility at Chelsea,
Michigan, The four polyethylene (PE) rotating media packs comprised of 35 PE
panels (see process description) were installed in the S$-12 Rotordisk unit by
the manufacturer prior to shipment. The 1listed S$-12 Rotordisk model wuses
concrete and fiberglass tankage.

The fiberglass tank was installed with the tank lip seven inches above grade
and the lid totally exposed. No structural defects or weaknesses were found in

the tank or mechanical equipment at any time during the test,

NSF Standard 40 delineates a standard method for the performance evaluation of
individual home aerobic wastewater treatment plants, The details of the method
have been included in this report as Appendix B, Sampling points and asso-

ciated analytical parameters are outlined in Figure 1 and Table T respectively.

Operation of the plant was initiated on October 11, 198l and concluded on
May 10, 1982 completing the required six months of standard performance
evaluation at design flow required by Standard 40. The stress test phase is

described and the results reported on page 16,
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TABLE I. SAMPLING SCHEDULE
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Sewage for the test was comminuted raw wastewater of typical domestic charac-
ter obtained from the collection system of the Village of Chelsea, Michlgan.
Temperature of the raw wastewater for the test period ranged from & to 18
degrees Centigrade (° c) (46° to 64° Fahrenheit). This variation Is attribut-
able to normal seasonal temperature varlations, Other characteristics of the
test wastewater for the period of performance evaluation are summarized in
Table II by analytical parameters specified in the Standard Performance

Evalugtion Method for Standard 40,

Influent Fflow was initially programmed to deliver 600 gallens per day to the
plant in 80 doses of 7.5 gallouns each., It was later discovered that the
specifications had been misinterpreted and influent flow was reprogrammed on
November 20, 1981 to deliver 500 gallons per day in B0 doses of 6,25 gallons
each., The doses for bbth programs were delivered according to the following
distribution pattern: twenty-eight doses between 6:00 a,m. and 9:00 a.m.,
twenty‘doses between 11:00 a.m., and 2:00 p.m., and thirty-two doses between

5:00 p.m. and 8:00 p.m,

During the 209 days of operation 78 percent of the daily flow totals were
within five percent of the 500 gallons design flow. The median was 497.8
gallons. It should be noted, however, that the initial 33 days of operation
during which the unit was dosed with 600 gallons per day are included in these
figures. If these days are excluded, 93 percent of the daily flow totals are
within five percent of the 500 gallon design flow. During periods of reduced
flow, power to the rotating media panels was maintained. Variations in applied
influent flow were noted on laboratory forms, and analytical data were used in

the evaluation regardless of departures from daily design flow.

Samples were collected and analyzed on five cousecutive days each week,
ntilizing procedures outlined in Standard Methods for Examination of Water and
Wastewater and Manual of Methods for Chemical Analysis'df Water and Wastes.
(See Appendix C for methods used.) Flow proportionate composite samples of the
influent and effluent were taken daily by aan automatic sampler, actuated on
every other dose by a signal from the master dosing timer. All other samples

taken from the §-12 Rotordisk unit were grab samples, or the measurements were

tpt/3/2




made in situ, To determine which of the four biological contact zones yielde
the most representive grab samples, all were initially sampled and analyzed
The tesults of this evaluation were discussed with the manufacturer am
agreement was reached that the second biological contact zone was the mos
appropriate sample locatioun. Sludge accumulation was measured in the primar
and final clarifiers following completion of the full evaluation, The measure
ments for each analytical parameter are summarized in Table II in terms o
median, minimum, and maximum values, and interquartile range. The median an
interquartile range indicate, respectively, the central tendency and vari
abllity of each parameter in‘a manner that is free from assumption abou

overall shape of the distribution.

Table III summarizes effluent five day biochemical oxygen demand (BODB) an
suspended solids measurements which shows S-12 Rotordisk produced an effluen
characterized by a median BOD value of twelve and median suspended solid
value of six, Table III C-90 values demonstrate‘performance by S$-12 Rotordis
that is consistent with the Class I effluent requirements of WSF Standard 40
Removal efficiencies determined from mean influent and effluent values arx
tabulated as indicators of overall efficiency and presented in Table IV
Effluent values for BOD have been tabulated by increasing magnitude and fre
quency of occurrence in Table V. Similar tabulatioms for effluent suspende
solids appear in Table VI. Figures 2 and 4 are histograms for the frequenc

distributions displayed in Tables V and VI, respectively.

The effluent quality requirements set forth by the standard may be fulfille
in one of two classes, The class designation for any particular plan
represents only the level of effluent quality that the plant has been able t
achieve under the conditions of the test., It is not intended to imply th
manner in which the effluent may be introduced into the environment. Discharg
to surface or subsurface waters must necessarily be governed by the receivin
waters' ability to assimilate the treated wastewater, and as rtegulated b

local and state quality standards which prevail.
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ADVERSE CONDITIONS OCCURRING DURING THE TEST

The following events created non-standard conditions and therefore could have

adversely affected plant performance and the data that were generated,

Analysis of the data indicated that two of these occurrences (Item A) did not
significantly affect the conclusiomns of the performance evaluation, However,
the block of data gathered for the week following the events of November 1 and
November 8, 198L (Item B) were deleted for the purposes of evaluation. The
data were discounted following an assessment of the impact on plant pei-
formance caused by the inadvertent termination of power to the plant by NSF
laboratory staff, consistent with the stress test provisions for seven days
resting between events, and the determination that the outage did create an
adverse condition exceeding the standard performance evaluation specifi-
cations. The standard performance evaluation was extended two weeks to acquire
the reqhired number of data points,
A. On two occasions short dosing of the S-12 Rotordisk umit occurred, On
both of these dates (October 18, 1981, and March 7, 1982) the short
dosing was caused by a malfunction of the dosing equipment and all

problems were remedied by the site operator.

B. On November 1, and November 8, 1981, power to the unit was lest for
approximately 22 hours although sewage dosing continued, As previously
mentioned, data for the period of one week following each event were
deleted from the evalvation, This should not be counstrued as similar
to the power outage sequence of the stress testing phase which is
required after the conclusioﬁ of the six month standard performance

evaluation {see page 16),

10
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PROCESS DESCRIPTION

The S$-12 Rotordisk wastewater treatment system is composed of three unit
processes operating in serles and consists of primary settling, biological
treatment, and final settling. Aevobic wastewater treatment is accomplished
using a rotating biological contactor and a flow through process scheme, '

The test plant was a 500 gallon per day aerobic treatment unit contained in a
641 gallon fiberglass tank. In operation, the untreated sewage flows into the
369 gallon primary settlimg chamber where solids are settled out, Flow from
the primary settling chamber passes into the 108 gallon biological contactor
zone which contains four packs of high demnsity polyethylene mesh discs which
provide a fixed media for the growth of microorganisms, Each pack of poly-
ethylene discs rotate in a liquid zone separated from the adjacent pack by
partitions to effectively provide four separate stages of blological treat-
ment. The contactor discs are partially submerged in the wastewaterx and are
rotated by a small 1/4 HP electric motor. The contactor rotates at 6 rpm
élternately éxposing the biomass to the wastewater and air, cousequently
providing an aerobic environment, From the biological contactor zone the flow
passes into the 164 gallon final settling zone where final clarification of

the wastewater occurs prior to discharge from the system.

A lamp located on the front of the control panel provides a visual indicator
of non-operation. The control box 1is provided for installation inside a home

to permit monitoring and control of power to the unit,
MODIFICATIONS MADE TO THE PLANT DURING TEST
No maintenance or service was performed or indicated om 5-12 Rotordisk during

the period of NSF performance testing. However, daily observations of opera-

tion were made and reported to the manufacturer.

11
rpt/3/2




TABLE IL.

SUMMARY OF PERFORMANCE DATA

Interquartile
Period: 10/11/81 - 5/10/82 Median | Minimum|Maximum Range
Biolegical
Dissolved contact zone 5.4 0.2 9.4 45.7-6.6
Oxygen (B.C.Z.)
mg/L

12:00 noon effluent 5.4 1.4 | 10.0 4,8-6.0
Temperature influent 10,7 8.0 | 18.0 9.5-13.3

-]

C ;

12:00 noon B.C.Z. 9.2 2.0 16.0 7.1-10.6
effluent 7.3 2.0 17.0 5.6-9.5
influent 7.4 6.8 8,0 7.3-7.6

pH B.C.Z. 7.8 7.0 8.1 7.7-7.9
effluent 7.7 6.4 8.2 7.6-7.9

5 day 3

Biochemical influent 159 12 370 131-194

Oxygen Demand
effluent 12 4 34 10-14

mg/L
influent 169 47 373 126-203
Suspended
Solids B.C.Z. 78 15 272 46-100
mg/L effluent 6 3 38 5-10

Volatile influent 78 56 94 74-81

Suspended

Sclid

oLias B.C.Z. 76 54 82 73-79

mg/L I fluent 76 33 100 67-83

Settleable

Solids B.C.Z. <20 <20 <20 <20

30-min. ml/L :

Median: Fifty percent of the values are less than or equal to this value.

Interquartile Range:
sufficient to contain 50 percent of the observations.
upper and lower 25 percent of the observations.

12

The range of variability about the median which is

It lies between the




ANALYTICAL RESULTS

During the 30 weeks of standard performance evaluation operation, the S-12
Rotordisk produced a treated effluent of a quallty consistent with NSF
Standard 40 Class I requirements i,e., BOD less than ot equal to 20 milligrams
per liter and suspended solids less than or equal to 40 milligrams per liter
on at least 90 percent of the sample days used for evaluation (see Appendix B,
Item 6.0), The 5-12 Rotordisk also satisfied the Class I rTequirements of
meeting the EPA Secondary Treatment OGuidelines. The laboratory results

summatized in Table II are described as follows:
TIVE DAY BIOCHEMICAL OXYGEN DEMAND (BODS)

A. TINFLUENT
The range of BOD values, determined from 124 observations, was from 50

to 370 mg/L. The median value was 159 mg/L with 50 percent of the

observed values in the range from 131 to 194 mg/L.

B. EFFLUENT
BOD determined for 124 samples, ranged from a value of 4 to 34 mg/L
with a median of 12 mg/L. Table V depicts the actual distribution of
data and the proportion, expressed as a perceétage, of the total
number of values which were equal to or less than any particular
value. The Class I effluent quality standard states that the 20 mg/L
limit may not be exceeded by ten percent of the values. Since 93
percent of all observations are equal to or less than 20 mg/L., the BOD
reqyirement'for Class I has been satisfied, The histogram in Figure 2

represents the distribution of effluent BOD data.

A BOD reduction of 93 percent was calculated from the mean influent and
effluent BOD values. The numbers presented in Table IV were used in the
calculation, It should also be noted that $-12 Rotordisk effluent BOD never
exceeded the EPA Secondary Treatment Guidelines, i.e., less than 45 mg/L for a
seven day running average, less than 30 ng/L for a 30 day running average and
greater than 85 percent removal. Also, pH limits specified in the guldelines

were satisfied, i.e., all values were between pH & and 9 units.

13
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SUSPENDED SOLIDS

A. INFLUENT
The 130 values for suspended solids in the plant influent ranged fror
47 to 353 mg/L. The median suspended solids influent value for the
test period was 169 mg/L with an interquartile range of 126 to 20f
mg/L.

B. EFFLUENT

A median value of 6 mg/L was established from the 130 measurements of
effluent suspended solids. The interquartile range was 5 to 10, witl
90 percent of the values being less than 20 mg/L., None of the wvalue:
exceeded the Class I limit of 40 mg/L as specified in NSF Standard 4{
for effluent suspended solids., Figure 3 1is a histogram of the
distribution of data for the $-12 Rotordisk effluent suspended sollds.

Tagle IV presents the mean values for influent and effluent suspendecd
solids which were used to compute the percent reduction achieved by
S-12 Rotordisk.A 96 percent removal of suspended solids was achieved.
Again, S$-12 Rotordisk effluent suspended solids were in compliance

with the requirements of the EPA Secondary Treatment Guidelines.

C. BICLOGICAL CONTACT ZONE
The concentration of suspended solids in the biological contact zone
ranged from 15 to 272 mg/L with a median value of 78 mg/L. Of the 412

values 50 percent were between 46 and 100 mg/L.
SOLIDS ACCUMULATION

After testing was concluded, NSF staff measured the depth of the accumulated
solids on both sides of the primary and final clarifiers. The portion of the
primary on the side where raw sewage enters the S-12 Rotordisk contained
settled solids to a depth of 23 inches. The opposite portion of the primazy

had a scum layeT which met the sludge layer, which represents a depth of

14
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36 inches. The final clarifier had accumulated solids to a depth of 18 inches,
and this settled material occupied approximately 50 percent of the volume

available,
DISSOLVED OXYGEN

A. BIOLOGICAL CONTACT ZONE
§-12 Rotordisk demonstrated the capacity to maintain an aerobic
environment in the biological contact zone process fluid although
approximately four percent of the values fell below 1,0 mg/L dissolved
oxygen. The minimum value observed for dissolved oxygen was 0.2 mg/L,
while the maximum value was 9.4 mg/L. The median value was 5.4 mg/L

and the interquartile range was 4.7 to 6.6 mg/L.

B. _EFFLUENT
A mgdian of 5.4 mg/L was calculated, based on 139 determinations of
effluent dissolved oxygen. The minimum value was 1.4 mg/L, with a
maximum value of 10.0 mg/L. The interquartile rtange was 4,8 to 6,0
mg/L.

COLOR, ODOR, OILY FILM, FOAM

Samples were collected for analysis on three separate occasions and were

diluted to 1:1000 before measurement,

A, Effluent color of all samples was equal to or less than five umits

(Platinum~-Cobalt standard).

B. There was no evidence of threshold odor, oily film, or foam from any

sample,
HROISE

Measurement of noise at a distance of 20 feet from the plant indicated the

level to be below 60 decibels, '"A"™ scale, as required by the standard.

15
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STBRESS TESTING RESULTS

In accordance with NSF Standard 40, tevised, the S-12 Rotordisk unit was
subjected to stress testing immediately following completion of the six month
standatd performance evaluation, The stress testing protocol 1is designed to
simulate the actual use conditions of wash day loading, working mother
loading, equipment or power failure (mo loading) and return from a nine day
vacation with the shock loading typical of Teturn from vacation, Details of
individual loading sequences and effluent requirements are described in
Appendix B, pages 26 and 29. An analysis of the results obtained from samples
collected for a one week period beginning immediately after each stress
sequence indicates that the $-12 Rotordisk unit satisfies the requirements of
Item 6.1 in NSF Standard 40, revised, i.e,, beginning 24 hours after the
completion of each stressing condition effluent values shall not exceed the
Class 1I limits of 60 mg/L for BOD , and 100 mg/l. for suspended solids, The
effluent results for the seven day period immediately following each stressing
sequence are depicted in Figures 4 and 5, which shows that the stress limits

are not exceeded.

16
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TABLE IIT.

EFFLUENT QUALITY SUMMARY

Interquartile
Number of . . Median Range Limit
Parameter Observations ‘Mlnimum Maximum Qs 01 = Q3 C.o0
ﬁﬂ
5 day _%
Biochemical 124 4 34 12 10-24 19
Oxygen Demand
ng/1L
Suspended 130 3 38 6 5-10 20
Selids
ng/L
Qz: The median value: 50 percent of the values are less than or equal to this
value.
Qi1 -Q3: The interquartile range; the range of variability about the median that
{s sufficient to contain 50 percent of the observations. It lies between
the upper and lower 25 percent of the observations.
C.gp: 90 percent of the values are less than or equal to this value.

TARBLE IV, REMGOVAL EFFICIENCIES
Influent Ef fluent Reduction Percent
Parameter Mean Mean me/L Reduction
ng/L ng/L &
5 day
Biochemical 168 12 156 93
Oxygen Demand
Suspended
Solids 169 6 163 96

17




TABLE V. S-12 ROTORDISK EFFLUENT BIOCHEMICAL OXYGEN
DEMAND FREQUENCY OF OCCURRENCE

BOD, FREQUERNCY SUMMATION OCCURRENCE EQUAL
OF OF TO OR LESS THAN

mg/L OCCURRENCES FREQUENCY AS PERCENT
4.0 3 3 2.4
5.0 6 9 7.3
6.0 3 12 9.7
7.0 4 16 12,9
8.0 5 21 16.9
9.0 4 25 20.2
10.0 13 38 30.6
11,0 13 51 41,1
12.0 15 66 53.2
13.0 17 83 66.9
14.0 12 95 76.6
15.0 6 101 81.5
16.0 . 4 105 84.7
17.0 1 106 85.5
18.0 - 3 109 87.9
19.0 2 111 89.5
20.0 4 115 92.7
21.0 2 117 94 .4
24.0 1 118 95.2
25.0 1 119 96.0
28.0 2 121 97.6
33.0 2 123 i 99.2
34.0 1 124 100.0

18
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Number of Observations

25

10—

‘ | I T I i ]
16 20 25 30 35 40

Biochemical Oxygen Demand in mgll

Figure 2. Distribution of S-12 ROTORDISK effluent.
bilochemical oxygen demand results.
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TABLE VI. S-12 ROTORDISK EFFLUENT SUSPENDED SOLIDS
FREQUENCY OF OCCURRENCE

FREQUENCY SUMHATION OCCURRENCE EQUAL
SUSPENDED OF OF TO OR LESS THAN
SOLIDS mg/L OCCURRENCES FREQUENCY AS PERCENT
3.0 2 2 1.5
4.0 12 14 10.8
5.0 24 38 29.2
6.0 26 64 . 49.2
7.0 10 74 56.9
8.0 10 84 64.6
9.0 8 92 70.8
10.0 5 97 74.6
11.0 6 103 79.2
12.0 2 105 80.8
13.0 1 106 81,5
14.0 4 110 84.6
16,0 . 2 112 86.2
18.0 3 115 88,5
19.0 1 116 89.2
20.0 1 117 90.0
21.0 1 118 90.8
22,0 3 121 93.1
24,0 1 122 93.8
25.0 1 123 o 94.6
28.0 1 124 : 95,4
30.0 4 128 98.5
32.0 1 129 99.2
38.0 1 130 : 100.0
20
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Figure 3. Distribution of §-12 ROTORDISK effluent
suspended solids results.
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APPENDIX A

DESIGN SPECIFICATIORNS

CMS MODEL S$-12 ROTORDISK

Hydraulic Capacity 500 GPD
Volumetric Capacity (Total) 641 gal.
Sludge Storage:
Primary tank 369 gal.
Final tank 164 gal.
Electrical Requirements:
HP L/4
Voltage 115
Phase 1
Cycle 60
Power .37 K¥H

PARTS SPECIFICATIONS

Tankage Concrete/FRP

Intet/Qutlet Piping ABS

Shaft Body ASTM A-335

Shaft Stubs AIST C-1020

Media LDPE

Media Supports FRP

Motor 1/4 h.p., 1800, TEFC
Reducer ~ Double Reduction Worm Gearx
Bearings Self-aligning

Sprockets & Chain #40CS & #40 SL chain




APPENDIX B

SECTION 5. STANDARD PERFORMANCE EVALUATION METHOD

5.0 PREQUALIFICATION: The application for performance evaluation of a
particular plant model or model series, shall include a  basic
description of the plant or mode)l series, design data, drawings, and
specifications for the plant and all equipment and appurtenances. A
complete installation, operation, and -maintenance manual which includes
a thorough discussion of the process fundamentals shall accompany the
application.

5.1 GENERAL TEST CONDITIONS AND REPORTING: The evaluation analysis program
shown in Table I shall be followed in evaluation of each treatment
plant. Tests shall be conducted for a minimum of six months. All samples
shall be collected and analyzed on a five-days-per-week basis.

TABLE I
Volatile
Suspanded Suspended Settlesbla
Type of Frequency DO BODs Solids Solids Solids Termnp.
Sample Location Sample of Test mghl  mgll {SS), mgA {(VSS), % milr30 min. *C i
24 hr.

Raw Infiuent composita* Daily X X X X

Final 24 hr,

Effiuant composites  Daily X1 X X X xXv

Asrator Grab Daily X1 X X X Xt _J

~Se8 ltem 5.8.3

'In situ measurement

B-26
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5.3

LOADING (MANUFACTURER'S DESIGN): Except during stressing sequence, the
... 2
plant shall be hydraulically loaded at its rated capacity according to

the following pattern of flow:

Therefore, testing at rated daily capacity provides greater loading to

plant than average family might be expected to contridbute,

If minimum plant size - 500 gpd (1892.7 1pd),
then design loading simulates:
Use by 10 persons @ 50 gals/person/day (189.3 1/person/day)},
Use by 5 persons @ 100 gals/person/day (378.5 l/person/day), or equal,

6 a,m, = 9 a,m, 35 percent of total daily flow
1l a.m, ~ 2 p.m. 25 percent ¢of total daily flow
5 p.m. - 8 p.m, 40 percent of total daily flow

METHODOLOGY: All sample collection and analytical methods employed shall
be those set forth in the 15th Edition of Standards Methods for the

Examination of Water and Wastewater, published by the American Public

Health Assoclation, except as otherwise specified,

OPERATION, INSTALLATION, AND MAINTENANCE: Plants shall be installe&,
operated, and maintained according to the manufac;urer's instructions
during the test period. If these instructions conflict with provisions
of the Standard Performance Evaluation Method, the provisions of the

Method shall be complied with,

2
Rated daily capacity is the design treatment capacity of the plant. However,
please note the example below:

Effect of Testing at Design Loading
Assume average family = 5 persons and average water use = 50 gal/person/day
(189.3 l/person/day); then daily household waste = 250 gpd (946.4 lpd).

T S Y




5.5

5.6

5.7

5.8

TESTING SEASON: The Standard Performance Evaluation Method can be
carried out at any time of year. If the test is conducted during cold
weather, the plant and equipment shall be protected from freezing, If
the test is conducted during warm weather, temperature of the aeration

compartment contents shall not exceed 30°C (86°F) during the test period.

DESIGN AND CONSTRUCTION: Performance evaluation of a plant shall be
independent of design and coustruction except that structural weaknesses
or defects and fallures of process support equipment during the test

shall be reported in the test results,

MODEL SERIES: For a series of plants of the same model which vary in
rated treatment capacities between 400 and 1500 gallons (1514 and
5677.51) per day, results achieved by the smallest plant In the model
series shall be taken as indicative of the capabilities of all other
plants_in the series, The basic design3 and configuration of larger

capacity plants shall not differ from the plant tested.

START UP PERFORMANCE SPECIFICATIONS AND PROCEDURES: Therplant shall be
completely assembled, according to the manufacturer's directions,
Equipment shall be checked by the manufacturer to determine that 1t is
free of mechanical defects and operable. The plant shall be examined to
determine that it is structurally sound, All defects shall be reported,
If no defects are detected, that fact shall be indicated by the testing

agency,

5.8.1 If no defects are detected and the plant is judged to be
structurally sound, it shall be filled with water, Sampling and
testing shall begin when the plant is filled and placed into
operation, and continue without Iinterruption until the end of

the standatrd performance evaluation,

3Basic design is interpreted to mean the actual design of the plant tested.

rpt/3/2

|
&



5.8.2 The wastewater used as feed for the unit shall be raw wastewate:
of reasonably typical domestic character or of character equa’

to the intended use,

5.8.3 The daily composite sample shall comnsist of flow proportionz:
samples collected at least once per hour during periods o:

influent flow.

5.8.4 The daily influent and effluent composites shall be subjected w:
laboratory analyses as specified in Table I, Item 5.1,

5.9 STRESS TESTING: Stress testing shall be conducted to simulate actual us=z
as described in Appendix A. The situations include wash day, wvorkic:
mother, equipment or power failure, and return from one week vacatics

plus shock loading typical of return from vacation,

-

5.9.1 Samples collected during each stressing sequence shall includ=
24-hour composites of influent and effluent (see Item 5.,3,3.
collected immediately before and each 24 hours for 7 days=
following the special dosing requirement and daily aeratic=
chamber grab samples. Analysis shall be im accordance with Tabl=s

I (Item 5.L1).

5.10 REPORTS: The testing agency shall provide the manufacturer a repor—
including significant data showing test results on the plant tested iz
accordance with this standard, Appropriate commentary shall alss be

provided,




' 4
SECTION 6. PERFORMANCE REQUIREMENT

6.0 EFFLUENT QUALITY: Plants shall be classified according to the effluent
quality results obtained under loading and operating conditions set

forth in Items 5,2 and 6.1,

6.0.1 Plants listed for Class I effluent must be shown to heet EPA

Secondary Treatment Guidelines5 for BOD SS, and pH. These arte

5!
as follows:

6.0.1.1  BOD, and §8
. Arithmetic mean of all effluent samples collected iz
a period of 30 consecutive6 days < mg/L and > 8%

percent removal,

. Arithmetic mean of all effluent samples collected iz

a period of 7 consecutive6 days < 45 mg/L.
6.0.1.2 pH

. Effluent values shall remain between the limirs af

6.0 and 9.0,

6.0.2 Plants listed for Class II effluent must be shown to mest ac-
effluent quality level for BOD5 of 60 mg/L and for 8§ of 10T
mg/L. These maximum values shall not be exceeded more thex 17

percent of the time.

QThe performance limits set forth in Section 6 take into account limitaticzs
of the respective analytical techniques relative to precision and accuracs.
The limits shall be rigidly applied in the evaluation of test data in liez of
statistical interpretation.

5Federal Register, Vol. 38, No. 139 - Ffriday, August 17, 1975 Title 40 -
Protection of Environment, Chapter l - EPA, Subchapter D - Water Programs.

oart 133 - Secondary Treatment Information, Item 133.102 - Secondary
Treatment.

6For Standard 40 application, consecutive days shall be interpreted as
consecutive sampling days.

B-30 Ty 3




") 6.0.3 Effluent shall be tested three times during the six-aont!
evaluation periocd for color, odor, oily film, and foam. Tk-
effluent shall be diluted 1:1000 with distilled water., Planc:
listed for Class I effluent characteristics shall not exceed t=-

following limits:
6.0.3.1 Color - 13 units;
6,0.3.2 Threshold Odor - nonoffensive;

6,0.3.3 0Oily Film - nonvisible evidence other than air
bubbles;

6,0,3.4 TFoam - none
6.1 STRESS TESTING REQUIREMENTS: Measured values for BODS and SS of effluer
composite samples collected for the period beginning 24 houts followim:

completion of each stressing condition (as described ian Item 5.2 am:

appendix A), shall not exceed the performance limit specified foz “las:

IT (BODy < 60 mg/L, S§ < 100 mg/L).

6.2 NOISE: Mechanical component parts shall be installed or protected s: the
noise produced does not exceed 60 dbA when measured at a point 29 Zee

(6.1 m) from the plant or appurtenances,-

=]
1
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APPENDIX C
LABORATORY PROCEDURES

DISSOLVED OXYGEN: Direct readings on oxygen metet; polarographic cell with
thermistor sensor Lo provide temperature compensation, sensitivity + 1

percent of full scale, rtange 0-10 and 0-20 mg/L, Reference, Standard

Yethods for the Examination of Water and Wastewater, l4th Edition, 1975
pp. 450-454

pH: Direct readings on pH meter; glass measuring electrode with calomel
reference electrodej temperature compensation 0 to L00°C; accuracy + 0.2

unit. Reference, Standard Methods for the Examination of Water and

Wastewater, l4th Editiom, 1975, pp. 460-465

BIOCHEMICAL OXYGEN DEMAND (5 day): Iodometric Method, using the azids

modification., Reference, Standard Methods for the Examination of Water and

Wastewater, l4th Edition, 1975, pp. 543-~549

TOTAL SUSPENDED AND VOLATILE MATTER: Gravimetric Method. Reference.

Standard Methods for the Examination of Water and Wastewater, 14 Edition.

1975, pp. 94-95

SETTLEABLE SOLIDS (30 minute): Reference, Standard Methods for th=

Examination of Water and Wastewater, l4th Edition, 1975, pg. 130

C-~32
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ROTORDISK™
1.  INTRODUCTION

The ROTORDISK™ manufactured by CMS is a RBC used extensively for
the purpose of domestic wastewater treatment. A unique guality of
the ROTORDISK™ is that its simple design allows for successful and
trouble free advanced wastewater treatment.

Wwith minor modifications, two alternative forms of the ROTORDISK™
have been manufactured. Extensive filtration using the patented
pues™ filter together with a ROTORDISK™ may improve removal
efficiencies. The ROTORDISK™ has also been modified for the
removal of nitrogen in the forms of nitrate and ammonia.

2. DESCRIPTION OF TECHNOLOGY

The major components of the ROTORDISKT® include a primary clarifier
(settlement.tank)‘used for storage of wastewater and sludge. Above
the -clarifier is the Rotorzone where the biological disks are
located and mounted on a slowly rotating single shaft. A motor and
reducer configuration is the only mechanical part of the
ROTORDISKT™, none of which is submerged. The next stage is a final
settlement tank which has the option of providing'disinfection by
use of a chlorine chamber, or a UY.v. radiation unit.

The wastewater purification process begins when wastewater enters

the primary clarifier. Suspended solid matter is removed in the °

clarifier by gravitational settling and flotation. The flow then
proceeds into the Rotorzone through a submerged inlet. contact .is
made between the wastewater and the biological growth {biomass) on
the disks as they slowly rotate through the wastewater. The
wastewater is treated by the biomass on the disks by pollutant
adsorption and oxygen uptake. A special feature of the ROTORDISK ™
is a slot located at the bottom of the Rotorzone. This facilitates
recirculation between the Rotorzone and gthée primary clarifier
providing oxygen to the clarifier and a continuous supply of food
to the biological growth in the Rotorzone. These conditions are

satisfied even during no flow periods.

Maximum retention time and pollutant-to-biomass contact is achieved
by a serpentine flow pattern within the Rotorzone. Pollutants are
broken down into simple compounds such as carbon dioxide and water.
New biomass is synthesized by the small amount of chemical energy
involved in the reaction. Small amounts of the purifying biomass
are continually sloughed off the disks and the final clarifier
provides guiescent conditions allowing for settlement of these
solids. All flow associated with the ROTORDISKT is by gravity.
The final effluent can be directed to sub surface disposal, to a
main watercourse after disinfection, or to a disposal area such as
a lagoon. Effluent can also be used for spray irrigation.




3. APPLICATIONS OF THE ROTORDISK™
3.1 Standard Application
3.1.1 Domestic Sewage Treatment

Domestic wastewater applications of the ROTORDISK™™ occur in both
the public and private sectors. Several applications exist within
these sectors.

The private sector encompasses single family units, private
communal uses, and native peoples. Examples of communal uses are
subdivisions, apartments, hotels, trailer parks, mining camps, and
industrial and commercial developments. A single communal sewage
treatment system is a logical alternative to individual septic
tanks and leaching beds for each iot. A communal system reduces
governmental monitoring of installations and compares favourably to
standard systems on a cost per lot basis. The ROTORDISK™ may also
serve as a temporary treatment system, beneficial for facilitating
initial construction until a municipal sewer system is implemented.

Applications in the public sector include municipalities and school
boards. Many school sites in rural Ontario require the application
of class IV systems (typically septic systems and tile fields) for
sewage treatment. The MOEE policy requires school boards to
acquire excessively large sites for adequate dilution of the
subsurface effluent prior to leaving the property.. Since nitrate
reduction is of primary concern, a ROTORDIBKTY capable of

denitrification would significantly reduce this land requirement.
Municipalities containing larger Water Pollution Control Plants

(WPCPs) would also benefit from the ROTORDISK™, ~ As population '’
P

increases, additional wastewater flow reduces the capacity of these
WPCPs. The modular installation of the ROTORDISK™ may be used on
a temporary basis to accommodate the additional flow while
expansion of the existing plant proceeds. Many hanlets which use
septic systems experience a curtailment of development due to the
implementation of the Reasonable Use Policy of the MOEE. A
ROTORDISKTY unit with direct discharge of -plant effluent could be

used which would satisfy this policy and hamlet development would -

not be curtailed.
3.2 Denitrification

Nitrogenous compounds such as ammonia and nitrate are commonly
found in wastewater and must be removed to achieve an acceptable
quality of effluent. Nitrogen control in wastewater occurs by the
processes of nitrification and denitrification. These processes
are both biological and therefore occur widely in the natural
environment.

Nitrification is the process by which specialized bacteria convert
ammonia (NH;) to nitrite (NO,7) and then to nitrate (NO3™) using
oxygen. Denitrification uses a broad range of bacteria to convert
nitrate to nitrite and then to nitrogen gas. The bacteria utilize



organic matter to convert nitrate to nitrogen gas when denied
oxygen (anoxic environment). :

cMS has. designed two separate denitrification sewage treatment
plants, each a modification of the standard ROTORDISK™™ unit. The
first plant involves pre-rotorzone denitrification, in which the
denitrification process occurs prior to the carbonaceous oxidation
and nitrification processes. The second plant is post-rotorzone
denitrification in which denitrification occurs after carbonaceous

- oxidation and nitrification.

These denitrification processes represent an innovative method of .
nitrate removal because of their simplicity and the elimination of
the need for an external carbon source. This design also
represents a cost effective method of nitrate removal in
wastewdter.

The most common small flow domestic sewage treatment technology
comparable to the ROTORDISK™ is the septic tank system, which does
not offer denitrification and provides only minimal organic
removal.

4. ADVANTAGES OF RBC'S

The ROTORDISK™ shows a number of strengths and advantages over
competing technologies:

1. Low Enerqy Consumption

The RBC uses as little as 20% of the electricity consumption
compared to an activated sludge process. .
2. No_Sludge Recycle
since sludge recycle is not required, less maintenance and
equipment is needed. As a comparison, an activated sludge
system requires monitoring of sludge return punping rates,
defoamer addition rates, aeration, system pressure, etc.

3. Resistance to Toxic Shock
The RBC 1ls resistant to +oxic shocks due to short residence
times and large inventotries of biomass. ’

4, Dense Biomass
The RBC produces a dense, rapidly settling biomass which
allows the use of smaller clarifiers and filters, and results
in lower sludge disposal costs. The fixed nature of this
biomass also adds resistance to hydraulic surges and
intermittent operation that is often a problem in the
activated sludge process.

5. Low Noise and Odour
since blowers are not used for aeration, large volumes of
malodorous gases and air-borne bacteria are not encountered.




5.

covers further prevent odours from entering the atmosphere.
Low noise levels are created by the motor/reducer.

Modular Desidan
REC's can be expanded by the addition of RBC modules when the

demand is warranted.

Limited Air Reguirements
No compressed ajir needs to be introduced into the sewage. This

is particularly important in cold climates as cold air impedes’
biological treatment. '

Iow Maintenance and Operating Skills ‘

REBC's have very limited moving parts and therefore require
very limited maintenance. The simplicity of design does not
require highly skilled operators.

Recyclability -

Modular construction allows the RBC and associated components
to be easily transported to other sites should the initial
need be eliminated. -

DESIGN ADVANTAGES OF THE ROTORDISK™

The ROTORDISK™ has several advantages over conventional rotating
biological contactors due to differences in design. Some of these
advantages include: '

1.

The ROTORDISKTM shaft design supports the average weight of
0.13 inch thick biological growth, whereas other RBC’
manufacturers base their design on 0.1 inches.

ROTORDISK™ shafts are round, seamless pipe with continuously
welded circular collars used to support the disk banks. The
shafts are sized at least 30% bigger than other RBC's.

Self ali%Ping, spherical roller bearings are used on the
ROTORDISK'M. These bearings are easily accessible and have a
1ife span of over 100 years when properly lubricated.

Recirculation, at the rate of 100% of average daily flow i1s
provided from the last stage of the ROTORDISK™ into the
primary clarifier. Advantages associated with this include:

i) No additional pumps are required for recirculation.

ii) Half of the flow going through the Rotorzone is returned
to the primary settling tank containing half the sloughed
spent biomass from the disks. This reduces -the solids
content entering the secondary clarifier, ultimately
increasing the effluent quality. '

iii) Since flow through the Rotorzone is increased by an
amount equal to the average daily flow, nutrients stored
in the primary tank are provided to sustain bacterial




growth on.the disks during periods of little or no flow.
The possibility of biological overload in the first stage
is reduced since some of the load is passed onto the
latter stages.

iv) Dissolved oxygen- levels in the fourth stage are
considerably higher than in the primary settling chamber
due to recirculation. This prevents the primary from
going septic.

5. At the end of the first stage, 65% of the BOD has been removed
and the resulting spent biomass is allowed to return to the
primary settlement tank. This reduces loading on the
subsequent stages.

6. The ROTORDISK™ system provides up to 5 hours of retention
time in the Rotorzone. The volume-to-media surface area is
0.25 U.S. gal/sq.ft. compared to 0.12 U.S. gal/sgq.ft. for
other RBCs.

7. The ROTORDISK™M's open grid media has greater oxygen transfer .
capability right through to the shaft. The flat disk allows
maximum oxygen transfer and sloughing of the spent biological
growth is enhanced.

8. Disk banks can be removed individually by removing 12 mounting
bolts without disassembling the shaft system.

6. CONCLUSION

The ROTORDISK™ system is a single unit reactor of simple design,
able to remove many wastewater contaminants that are detrimental to
the surrounding environment. Associated with domestic wastewater
treatment only, ROTORDISK™s can be used for single family
dwellings or commercial applications. It can also be modified for
added filtration using the FILTORDISK'Y system.

The versatility of the ROTORDISK™™ system has been exemplified by
the wide range of applications varying from individual single
family units to communal and municipal applications. The simple
design of the . ROTORDISK™® provides several advantages over other
REBC's while maintaining a high quality level of treatment.
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