NEPTUNE BEACH’S NITROGEN REDUCTION
OVERVIEW AND RECOMMENDATION

The Department of Environmental Protection (DEP) and the Environmental Protection
Agency (EPA) have mandated that all sewer and storm water facilities in Northeast
Florida reduce the nitrogen in their sewer effluent that ends up in the St. Johns River.
The mandate is a result of a lawsuit by the River Keeper against the EPA and DEP.

Neptune Beach and Atlantic Beach have been conducting a joint study to determine if
they can jointly handle the Total Maximum Daily Loads (TMDL) nitrogen reduction
requirements mandated by DEP, at a shared cost savings. The plan was for Neptune
Beach to build a sewer force main from its plant at Forest Avenue to the Atlantic Beach

Plant at Sandpiper Lane.

Earlier this month, at a joint meeting with Atlantic Beach, Neptune Beach learned that the
Atlantic Beach plant would only be able to process up to a maximum of 1,000,000
gallons per day. While Neptune Beach’s average daily sewer flow is 550,000 gallons per
day, during storm events the infiltration has been as high as 2,500,000 gallons per day.
Old private residential lines running to the City’s line and old city lines cause the
infiltration. Neptune Beach has already spent $3,000,000 to rehab lines and has plans to
bring that flow down to the Ten State Standard of 1.76 million gallons per day
(considered the industrial norm). This would still be 700,000 gallons more than Atlantic
Beach could process during a storm event. For Neptune Beach to get to the 1,000,000
gallons maximum that Atlantic Beach could process would create rate hikes that Neptune
Beach ratepayers could not sustain.

Therefore, the Neptune Beach staff and consulting engineers are recommending that the
City Council approve the use of a fixed film media process at its sewer plani to reduce
nitrogen levels. Neptune Beach’s consulting engineers have studied seven different
methods to reduce the nitrogen to the required levels. Their recommendation is that the
fixed film media process will be the least expensive method to meet the DEP’s required
level of nitrogen reduction.



NITROGEN REMOVAL OPTIONS EXPLORED

1. Joint Venture with Atlantic Beach:

Not feasible due to limit on sewer accepted (1,000,000 gallons per day), NB at
times has up to 2,500,000 gpd during major storm events. Because of the cost to
fix the infrastructure and provide holding tanks the cost and timing doesn’t work
(would require a very large additional rate increase now). The costs to reduce
peak flows would exceed the potential savings of joint City wastewater
operations.

2. Effluent Reuse:
Not feasible due to lack of areas to apply the effluent. Our engineers worked on

using the space we had available, but DEP felt it wasn’t permittable due to being
to close to our storm water drainage system and water supply wells.

3. ANUE Process:
Not feasible because the company would not guarantee the required removal

amount of nitrogen.

4. Advanced Waste Water Sewer Treatment Plant:

Not feasible due to high cost. Would require an additional large rate increase.
Unable to reduce nitrogen to the levels required by the FDEP mandated TMDL
(Total maximum Daily Load) requirements.

5. Bio Process Demonstration Project:
Fuel cost (additional carbon source) for bugs too high and process demonstration
was inconsistent and could not be guaranteed.

6. Fixed Film Media:

Treatment results can be guaranteed by the company and plant modifications
would not cost more than already planned with previous rate adjustments. Low
cost resulting through use of existing treatment plant structures.

7. In-Pipe Technology:

Partly works Reduces influent nitrogen levels by initiating treatment in the
collection system and cleans sewer system at a low cost. Might be best used with
number (6) above to lower cost and/or just to clean sewer lines. Orange Park and
Lakeland are using this process now with success. Would not require a rate
increase.



SEWER PROCESSING SIMPLIFIED

In general, the processing of sewer waste is accomplished by creating or adding microbes
(bugs) to the waste stream in tanks at sewer plants. The microbes reduce the impurities
in the sewer stream. Once the microbes have treated the waste stream, the plant is left
with treated solids and water. In the Jacksonville area, the treated solids are trucked to
the landfill and the water is piped to the river.

The different methods of processing sewer have many different titles. However, the
processes are all different ways of creating and introducing the microbes to the untreated
sewerage so that they can remove impurities in the waste stream for sanitary disposal,



City of Neptune Beach
Preliminary Cost Estimate for TMDL WWTP Upgrade

Description Cost (Thousand $)
IFAS Equipment (0.55 mgd) 495
Tank modifications ) 120
Piping Modifications 85
Valves and Appurtenances 25
Supplemental Carbon Source (Tank and feed) 40
Contractor installation and overhead 255
Subtotal (3/20/09 costs) $1,020
IFAS upgrade  (0.65 mgd) 80
SCADA/Electrical Improvements at WWTP 115
Solids removal in existing tanks 20
Rehabilitate stairs for existing tanks 25
New blower 20
CCT Hydraulic modifications _10
Subtotzal Extra items 5270
Subtotal Construction $1,290
Engineering (incl. design, permitting, Constr. Admin.) 240
Contingency (20%) 260
Total Estimated Project Cost $1,790
Total Estimated Construction Cost $1,530

without contingency

Additional Items Considered but not included:

Demolition of existing unused concrete clarifier

SCADA Improvements for lift stations and/or wells

SCADA Improvements for WTP

SCADA coordination JB/AB effluent .

More than one SCADA control station

Flow equalization modifications

IPT coordination/consideration

Consideration of outside flow from Atlantic Beach or elsewhere
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Moving Bed Biofilm Reactor AMNOMICAL
Municipal Eeferences List
I ) Year of T Size - Reactor - Reactor : Lo
. : .. 'Objectiv
Name of Plant/ Place completion Flow (MGD) {PE) volume () | votume {m) ‘Objectives
Australia
1 |Cabooifure 1968 40,000 7,062 200 N-remaval, post denitrification
Austria
1 |Grossraming WWTP 2004 4,550 22,669 642 Nitrogen remaval
Brazil
1 |DEtpht (ETE Jambeiro), Sao 2002 700 1,518 42 |BOD-removal
Paulp
Canada
Pilot study. Nitrification ahead of
1 [Highland Creek, Toronio 2002 20,000 42,19 1,150 exisiing activated sludge
2 {5 Jufie 2005 - 44,349 1,256 BOD removal ahead of lagoon
China
HYBAS, Mirfication and
1 [TEDA West WWTP (Fhase 1) 2008 56 000 ca. 148,302 4,200 dentrification. BioP. Ka.
Croatia
1 |Varazdin 2004 60,000 19,774 560 BOD-removal. Roughing AS
Denmari
1 |Kalundborg 2006 - 42,372 1,200 Final treatment, Nilrogen removal
Finfand
1 |Velkua Kunta 1998 100 424 12 BOD-remaval
; Replacement of AS, To achieve
2 |Vihti 2001 1,600 5,297 150 nitsification
Germany
1 |Penig 1998 50 212 B Lpgrada BOD-removal
Gran Canaria
1 (Tauro 2001 2,000 1,685 48 BOD-removal
Hungary
1 [Dejlar 1955 3,000 7.274 208 N-removal, pre-denitrification
2 |Kishartyan 1995 1,500 4,908 139 N-remaval, pre-denitrification
Iceland
1 |Hveragerdi 2002 4,500 2,119 60 BOD-removal
Indonesia
1 |Piaza Indonesia R. 1997 1,800 6,003 170 BOD-removal
italy
1 |BAS, Bergamo 19899 & 2002 220,000 98,868 2,800 Nitrilication after AS
2 |Cala Gonene, Sardinia 2000 15,000 5,039 256 BOD-removal
3 |Trento Mattarello 2000 6,000 9,569 271 BOD-remoaval
4 {Deanvo 200 14,000 18,326 519 |Nitification, pre- and
post-denitrification
5 |Comune di Goni 2003 5,000 10,593 300 BOD-removzl and nitrification
6 |Pignone 2003 1,000 4,237 120 BOD remaval
7 |CID 2004 350 706 20 BOD-removal + nilrification
B |Comune Cart 2004 3,500 10,583 300 BOD-rermoval + nitrification
9 |Comune Cipressa 2004 11,500 17,855 500 BOD-remaval
10 {Comune Crava 2004 2,000 7,062 200 BOD-removal
11 fComune Pignon: 2004 1,000 3,884 110 BOD-removal
12 |Eurveco 2004 4000 3,531 100 BOD-removal + nitsification
13 [ISEA 2004 250 530 15 BOD-removal
14 ]San Remo 2006 130,000 105,718 2,994 BOD-removal
15 [Garda Uno (Limone def Garda) 2007 18,750 19,562 554 Nitrogen removal
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Moving Bed Biofilm Reactor
iunicipal References List

ANONKALDNES

Name of Plant! Place éu'r’:;]’e:i"‘ Flow (MGD) -(f,‘.:, V:I‘::’:“’;,} ;::I::t?;,) Objectives
Japan
1 |Chiba Prefecture 2000 3,500 8,722 247 Waste water treatment
Korea
1 [Namyang Gje (Nungnae) 2004 - - -
New Zealand
1 [Western Plant, Wellington 18497 11,000 12,358 350 BOD-removal
2 |Moa Point, Wellington 1998 200,000 97 456 2,780 BOD-removal
Norway
T |Steinsholt 1980 625 1,766 50 N-remaval, pre-denitrification
2 |Eidsloss 1992 500 1,836 52 BOD-removal, 1.000 P.E. max
3 |Harran 1992 600 177 5 BOD-removal
4 |Bekkelaget, Oslo 1892 15,000 21,008 595 Zﬁifﬂ';ﬁ;?%ﬁﬂfﬁa N-ramovl,
5 {Karasjok 1953 4,000 3072 B7 Aerobic reactor, BOD-removat
5 |Rishy 1993 70 177 5 BOD-remaval
7 |Tana-Bru 1993 1,750 3,408 99 Aerobit: reactor, BOD-removal
8 |Lillehammer 1994 70,000 135,590 3,840 N-remaval, pre-/post-denifrification
9 [Sanderstelen 1894 350 671 19 BOD-removal
10 [Media, Grong 1995 1,700 3,531 100 BOD-removal
11 {Siljan 1985 2,200 3,884 110 BOD-remaval
12 |Byrkjelo 1996 2,B50 1,165 33 BOD-removal
13 |Holmestrand 1995 15,000 - |popend phosphorous remaval No
14 [Nordre Follo 1997 40,000 130,647 3,700 N-removal pre-/post-denitrificalion
15 |Raldsl, Odda 10497 700 494 14 BOD and phosphorous remaoval
16 {Rera, Inderay 1997 7,500 6,320 179 BCD-remaoval
17 |Skare, Qdda 1997 500 424 12 BOD and phospharaus removal
1B |Spatind 1997 250 282 8 BOD-removal
18 {Gardermoen 1998 £0,000 204,445 5,700 N-removal pre-fpost-denitrification
20 [Frya 1998 9,000 8,215 175 BOD-removal. Replace fixed filter
21 |Svarstad 1888 2,000 3,178 a0 BOD-removal. Replace AS plant
22 iTretlen 1999 4,300 3,813 108 BOD-removal, Replace RBC plant
23 |Vindfielltunet 1589 200 247 7 BOD-remaval. Tourist plant
24 [Skei wwip 1988 700 1,342 3B BOD removal
25 [Fyresdal (train 1) 2000 2,800 1,624 46 BOD removal. Replace RBC plant
26 |[Mosya 2000 5,000 2,860 8t BOD remaval.
27 |Vassenden 2000 1,500 1,836 52 BOD-removal
28 [Beito 2001 9,700 4,237 120 B0D-removal
29 |Bekkelagst, Oslo 2001 380000 | 46,786 1,325  [AS with Kaldnes reactors for post-
denirification
30 |Byrkjelo 2002 8,000 6,073 172 BOD-ramoval
31 [Hogset 2002 1,320 1,095 31 BOD-removal
3z |RA-2 2002 160,000 670,880 tg,000 [N-removal, pre- and
posi-denifrification
33 |Dovre 2003 2,100 3,178 90 BOD-removal
34 |Fyresdal {irain 2) 2003 2,400 2,895 a2 BOD-removal
35 |Skreia 2003 9,300 5720 162 BOD-removal MBBR + Actiflo
36 |Bjerkelangen 2004 8,000 5332 1561 BOD-removal
37 |Brandhy 2004 8,000 14,124 400 BOD-removat
38 [Kasper Flyktningmotiak 2004 320 424 12 BOD-removal
39 |Rambaki 2004 3,700 3,955 112 BOD-remaval Reject water
40 |Ren RA 2004 1,800 1,730 49 Replacement of RBC. BOD-remaval
41 |Ustaoset RA 2004 2,250 2,260 B4 BOD-rempval
42 |Bvre Sirdal 2004 5,000 4,837 137 BOD-removal MBER + Actiflo
43 jFavang RA 2005 12,000 3,319 94 BOD-removal
44 |Mebanden RA 2005 2,500 1,660 a7 BOD-removal
45 |Mysen RA 2005 9,500 12,147 344 BOD-rermoval
46 {Nordliz RA 2006 1,500 2,118 60 BOD-remaoval
47 |Nordlia RA, Psire Toten 2008 1,000 2,119 60 BOD-removal
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Moving Bed Biofiim Reactor
Municipal References List

ANOHKALDNES

; . — 1 Yearof | o SEze Reactor .| Reactor - 5 :
_'[Name of Fian_tl _F‘face ‘| comptetion Flow {MGD) (P.E) volume () | volume tm?} o Objectives
48 |Seljord RA 2006 3,000 1,907 54 BOD-remaval
4% |Traim RA 2006 7,300 4,837 137 BOD-remaval
Horway (continued)
Fagermes-Leira RA, Nord- BOD-removal, upgrading to a new
50 { aurdat 27 4.000 7.062 20 holonial treatment
BOD-removal, upgrading to a new
51 [Fossbergom RA, Lom 2007 2,400 2,648 73 biclogial treatment
, BCD-removal, upgrading lo a new
52 |Geilo, Hol kammune 2007 20,000 31,779 900 bicloglal treatment
53 |Golsfiellet RA, Gol 2007 1,800 2,118 60 BOD-removal, new plant
54 [Volta RA, Lunner 2007 3,500 4,449 126 BOD-removal
Oman
1 |OWSC Quriat STP 2006 1,330 4,231 120 BOD-remaval, Reuse of greywater
Portugal
1 |Prdesa STP 2004 3,500 4,943 140 BOD-removal
Slovenia
1 [Naprava, Domzale 1998 2,700 17,655 500 Test plant. N-remaval
Spain
. Roughing reactor and upgrade with
1 |Tafalla & Qlite 2000 34,300 30,014 550 BOD and partly ammoria reroval
2 |E.D.AR. Lekunberi, (Navarra) 2001 8,370 7.062 200 COD-removal, First stage.
3 [EDAR. Santesteban, 2002 3,440 2,119 80 COD-removal. First stage,
(Navarra)
4 [E.D.AR. Isaba, (Navarra} 2003 8OO 1,766 50 COD-removal, First stage.
5§ |E.D.AR. lrurzun, (Mavarra) 2004 4,830 B,474 240 COD, N and P remaval.
8 Efa'l';"R' Tommelloso, (Cludad | e 24,000 44,138 1,250  |COD-removal. First stage.
7 |Edarel Quitan-Sesefia, Toledo 2005 - 37,076 1,050 COD and N-remaval
Sweden
1 |Farstorp 1594 200 77T 22 Replacement of activated sludge
2 |Ssleboda 1994 700 777 22 Aerohic reactor, BOD-removal
3 |Vrigsiad 1954 2,300 4,025 114 Reptacement of aclivated sludge
4 |Munkedai 1995 7,000 8121 230 BOD-removsl
5 |Spiken 1985 oo 1,238 35 BOD-rermoval
§ [Deje 1956 4,200 3,531 100 BOD-removal and DAF
7 [Bjuv 1997 16,000 6,038 171 Nifrogen remaval post-denilrification
A |Hallabro 1897 ann 494 14 BOD-removal
9 [Klagshamn 1897 50,000 6,038 171 Post-denitrification
10 [Lirnaryd 1957 600 2825 a0 BOD-remova
11 [Skeppshult 1897 600 1,058 30 BOD-removal
12 |Ockert 1957 14,000 15,501 439 N-removal. Pest-denitrification.
13 |Burgsvik 1993 2,000 1,589 45 BOD-removal
14 fLjusdal 1998 12,500 1,977 58 BOD-removal
N Nitrogen removal 15 mg/l
15 [Nyktiping 1958 70,000 128,235 3,660 pre-denitrification
16 |[Nasum 1998 500 BB3 25 BOD-removal
17 [Sitdunda 1998 375,060 219,981 6,230 Post-denitsification
18 |Stréingsnés 1998 25,000 35,310 1,000 Nitrification + post-denitrification
19 |Margretelund 1999 40,000 80,041 2,550  [Mirficalion, pre- and post
denitrificstion
20 [Knivsta 2000 15,600 19,774 560 Nitrification
21 |Marsvikens kursgérd 2001 100 212 8 BOD-removal
22 |Visby 2001 50,000 19,421 550 Past-denitrification
23 |Vinersborg 2001 31,000 8,828 250 Post-denitrification
24 |Soliefted 2003 - 17,655 500 BOD-remaoval. Replace AS plant
25 |Grebbestad 2004 2,000 1,685 48 BOD-removal
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Moving Bed Biofilm Reactor
Municipal References List

ANOHIKALDNES

: el Year of ) Size Reactor ‘| : Reactor - : o
: : s . . . wctives ..
Name of Plant! Place | completion | P12 (MGD) PE) | volume (#2) | volume ) Objects
26 |Kiippan WWTP 2004 7,000 7,062 200  (Pbasior enhanced nirication in
27 |Rénea 2605 2,400 6,356 180 BOB-removal
28 |Sbderkoping WWTP 2005 10 16,949 480 HYBAS for nitrogen removal
Sweden {continued)
29 |Hagfors 2006 as50 105 20 BOD-removat
30 |Lessebo 2006 - - BOD-removai
31 |Orsa Granklitt WWTP 2006 - 1,059 30 BOD-removat
32 {Osthammar 2006 3,600 5579 158 BOD-remaval
33 |Bjorma-Langvik 2007 2,500 3,178 90 HOD-removal
34 |Himmerffardsverket 2007 - 35 1 Deammonification
35 [Hovgarden Leachate 2007 - 12,359 350 BOD-removal+HNitrfication
36 |Hyppein 2007 500 706 20 BOD-removal
37 {Kramfors 2007 3 30 000 26,483 750 COD-removal
38 [Tallberg 2007 3,000 9,534 270 BOD-removal
38 |Vansbro 2007 7,500 7.945 225 BOD-removal
3 |Vishy 2007 60,000 204,758 3300+2500 |Nitrogen removal
40 |Gryash 2808 - 373,580 10,580 Post-denitrification
Switzerland
1 JLisighaus Wildhaus | 1998 500 636 18 [Cemeact Plant. Replace rol.disc
2 |Fislisbach 1899 12,200 36,616 1007  [Replacement of AS. N-remaval with
pre-denitrification
3 |Semfal, Engi 1999 3,000 7,133 20, |Replacement of REC, BOD-removal
& nitrification
4 |Dirrenroth 2002 3,000 7486 212  |Replacement of REC. BOD-removal
and nitrification
Replacemant of RBC. BOD-removal
4 |Nesslau 2002 6,000 11,864 336 and nitdfication
6 |Schinenwerd, Past 1 2002 33,000 60,804 1722  [Replacement of AS. N-removal with
pre-denitsification
7 |Scual 2002 14,000 23,163 656 Replacement of AS. BOD-removal
8 [Schanenwerd, Part 2 2003 33,000 60,804 1722  {Replacemant of AS. N-removal with
pre-deritrification
9 |Wahlen AG, Part 1 2003 38,500 87,286 2472  |Repiacement of AS. N-removal with
pre-denifrification
10 [SHvaplana 2004 16,000 25,423 720 Replacement of AS. BOD-removal
11 |Sgenboden, Wildhaus 2004 1,560 6,250 177 [Replacement of AS. N-removal with
pre-denitrification
12 [Wohlen AG, Part 2 2004 38,500 87,285 2472  |Replacomant of AS. N-removal with
pre-denitrfication
13 |Rati 2004 110,000 | 284,803 Baqg [eplacement of AS. N-removal with
pre-denifrification, Hybas ™
14 Spligen 2005 2,200 7,488 212 Replacement of RBC. BOD-removal
Thailand
1 |ABAC University 2000 _ . ggg—remavai. Pre-treatment prior to]
United Kingdom
1 |Bury St. Edmunds 1995 17,000 17,655 500 Teriarty nitrification
2 |Doddingiong 1085 3,600 10,593 00 BOD-removal
3 [Anwick STW 1995 NIA 63,558 1,800  |Replacement of fixed media
process
4 |Dunwick 1986 250 706 20 BOD and nitrification
5 |Derby Pride 1097 NIA 19,244 545 BOD-remaval
5 |Netileham 1897 4,800 11,158 316 BOD-remaval
7 [Tuddenham 18997 1,000 1,306 37 Tertiary nifrification
8 |Braintree STW 1998 28,000 83,332 2,360 Upgrade with K2, N-removal
9 |Bury St. Edmunds |1 1998 17,000 35310 1,063 Tertiary nitrificalion
10 [Corby STW 1998 240,000 141,240 4,000 Increased capacity for BOD-removal
11 |Great Dunmow STW 1998 8,000 20,852 650 r‘:‘:gzgf with BOD: and ammania
12 [Pyewipe 1898 314,000 139,828 3,860 BOD-removal
13 |Colchester 1958 110,000 | 48,857 1a7p  [RoNghing reactaf o aid itrication
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Moving Bed Biofilm Reactor ANOMIKALDNES

Municipal References List

L R Yearof S " Size | Reactor Reactor RN -
- il : " Objecti
Name of Flant/ Place completion Fl.uw (MGN {P.E) " | volume {f) | volume {m7) | - DJectives. .
14 [Shoreham 1600 625 4,061 115 Treaiment of reject water
15 [Oxiard WWTP 2005 28,800 30,720 870 |Hybas™
USA
1 |Broomfield, Colorada 2002 8.00 73,500 165,851 4,597  |HYBAS for nitrification
2 {Menimac WWTP, Wiscansin 2003 0.0B 460 13,347 378 Pre-denitrification
3 {Scuth Adams County, CO 2003 5.50 25,000 163,803 4,639 tlitrogen removal
4 | Johnstown WWTP, Colorado 2004 1.50 4,000 43,184 1,223 f:;‘;ggﬁw“u“' Afler existing
5 |Poipu WWTP, Poipu, Hawaii 2004 1.00 1,100 13,206 374 Replacement of AS. BOD-remaval
g |Cheyenne - Crow Creek, 2005 .50 25,000 197,100 5582  {BOD removal & nitrification
VWyoming
7 &r;zﬁ:\;e - Dy Creek, 2005 9.50 30,000 198,994 5579 [HYBAS for nitrificafion
B |Taos, NM WWTP 2005 0.90 9,004 255  |HYBAS for nitrification
g [Cily of Manawa 2008 0,20 6,109 173 BOD removal ahead aof AS
10 | Yucaipa WWTP 2007 8.00 142,546 4,037 ;'::g,‘f for Nitrifieation and TIN of <
11 |James River WWTP, VA 2007 2.30 66,383 1,880 ’:(;" ﬁ‘;ﬁ_ﬁ“ Nitrificakion and TIN <
12 |Greensbaro WWTF, NC 2008 3.50 222453 6,300 |HYBAS for Nitrfication
13 |Flagstalf WWTB, AZ 2008 B.00 208,328 5,900 E'L'Z?LS for Nitrtfication and TIN of <
14 [Waiksloa WWTP, HI 2008 0.80 18,361 520 BOD remaval & niirification
15 iNorthport WAWTP, MI 2008 0.13 11,970 339 Nitrogen removal
16 |Fields Point WWTE, RI 2010 77.00 1207802 [ 34,200 ;*‘r"nif for Nitrifiestion and TIN of <
17 |Lubbock WWTP, TX 2010 18.00 745,747 21,120 E'zg}f for nitrfication and TIN of <
18 |Fairplay WWTP, CO 2008 0.30 14,040 308 ’1"(;’ an';ﬁ_“’r nitrification and TIN of <
19 [Wisconsin Rapids, Wi 2608 5.50 68,672 4,445  [BAS for BOD removal ahead of
activated sluge
20 {Broomfield Phase 2, Colorado | 2008 4.00 81,515 2,300 ';;'Z?LS for nitrfication and TIN of <
Vietnam
1 |Nam Du WTP 2004 . 53,028 1,785 |Other

(rveouia
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ACTIVECELL Systems Reference List

Moving Bed Biofilm Carrier Process

egremont Technologies
. SEE
Infilc

City of Moorhead

Upgrade m_ﬂ a6 3.mo z.:n_nmu.m“ é_{_%_.mu utilizing

Moorhead, MN 2003 Nitrification DM
ActiveCell biofilm carriers in a single-basin for
nitrification.

Mirant Montego Bay, 1,80 2002 Nitrification, AMEC Treatment of 1,8 MGD secondary effluent from

Corporation Jamaica BOD reduction a sewage plant through a three stage
ActiveCell process for ammonia mitigation.

Royal Caribbean | -Enchantment of 0.3 2002 BOD reduction Turn-key refit of an existing ship incorporating

Cruise Lines Ltd. | the Seas multistage ActiveCell and ActiveFloat™ DAF

-Vision of the Seas technology combined with disc filters, and UV
-Radiance of the sterilization.

Seas

-Summit of the Seas

-Jewel of the Seas

~Brilliance of the

Seas

-Constellation

-Millenium

Ultra Viendes Montreal, QC 0.26 BCD reduction - Dual stage ActiveCell process combined with an
SER designed for the treatment of
slaughterhouse wastewater.

COcean Cuisine Danvers, MA 0.12 BOD reduction - Turnkey installed ActiveCel/™ process followed
by a DAF for the treatment of food processing
wastewater. The ActiveCel™ biological
treatment facility upgrade replaced a trickling
filter to Increase capacity and eliminate odors,

EarthSource Raynham, MA 0.11 BGD reduction - Treatment of septage wastewater utilizing
ActiveCell process,

DEGREMONT TECHNOLOGIES - INFILGO. 1/5 TEL 804.756.7600

8007 Discovery Drive
Richmond, VA 23229

FAX  804.756.7643




ACTIVECELL Systems Reference List

ﬁ%&@m@%%@sm Technologies

Y G

Infilc

“Hilton Sharms

BOD reduction

Sharm Waterfall, 0.1 - Upgrade of a 100,000 gallon per day resort
waterfall Egypt WWTP utilizing ActiveCell biofiim carriers.
Keystone Dunhill, PA 0.1 Nitrification Gannett Three-stage ActiveCell process designed to
Landfiii Fleming nitrify high strength landfill leachate after

anaerobic treatment.

CTBM Montérégie, QC 0.071 BOD reduction | SNC-Lavalin | ActiveCell process that is incorporated into a
centralized sludge treatment facility that
receives DAF sludge from local slaughterhouses
via tank trucks. The treated sludge then Is used
to make compost.,

Purepac Elizabeth, NJ 0.0288 - 2001 BOD reduction | Levine Fricke | Two (2) modular biological treatment systems

Pharmaceuticals | Piscataway, NJ 0.0432 for multi-contaminant wastewater treatment
employing ActiveCell three-stage biological
treatment stream.

SPL Wastewater | Langford, BC 0.04 2000 BOD reduction - Treatment of septage wastewater utilizing

Recovery Center ActiveCell process and ActiveFloat DAF.,

TRC Antioch, CA 0.043 2003 BOD reduction TRC ActiveCell process designed for the treatment
of groundwater for the removal of TOC, Phenol
and Acetone.

S&G Cannery St. Sophie, QC 0.03 BOD reduction - Dual stage ActiveCell process for BOD
reduction from a cannery.

Jacques Forget Terre Bon, QC 0.03 BOD reduction, - Retrofit of an existing SBR for enhanced

Nitrification capacity for BOD reduction and nitrification of
ammonia,

F. Menard Granbyl, QC 0.03 BOD reduction - Slaughterhouse wastewater treatment using
dual stage ActiveCell process combined with an
SBR,

Littleton Nursing | Littleton, MA 0.018 Nitrification - ActiveCell process for nitrification.

Home

Chem Group Evansville, IN 0.015 BOD reduction | Goodman & | ActiveCell process designed for the treatment

Associates | of plant effluent with high levels of BOD.

DEGREMONT TECHNGOLOGIES

8007 Discovery Drive
Richmaond, VA 23229

- INFILCO.

2/5

TEL 804.7536.7600
FAX  B04.756.7643
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Chem Group Evansville, IN BOD reduction | Goodman & | ActiveCell process designed for the treatment
Associates | of plant effluent with high levels of BOD.

Nimmo Bay Port McNeil, BC 0.015 1999 BOD reduction - ActiveCell process to treat resort wastewater

Resort with direct discharge to environmentally
sensitive ocean region.

AquAeter Beaumont, TX 0.003 BOD reduction AguAeter ActiveCell process for the treatment of creosote
bearing groundwater,

Celumbia Columbia Icefields, 0.07 1997 BOD reduction, High performance sewage treatment system

Icefields AB Nitrification utilizing ActiveCelf™, BFM and ozone polishing
to provide effluent quality for surface discharge
within a National Park.

PTT PolyCanada | Montreal, QC 0.03 BOD reduction Three ActiveCelf’™ Bioreactors in series treat

{Division of Shell variable and complex wastewater from PTT

Chemicals) {polytrimethylene terephthalate) production
facility

Lewis County Lowville, NY BOD reduction Turnkey installed multi-stage ActiveCel/™

Dairy - Ahava Bioreactor process combined with pre and post

Foods (under DAF systems for designed to treat dairy

construction) wastewater for direct discharge to the Black
River,

Avalon County Avalon, TX 0.03 1999 BOD reduction Modular biclogical system for combined
treatment of municipal sewage and landfill
leachate utilizing ActiveCel/™ and PFM.

Marmot Basin Jasper, AB 0.07 BOD reduction, Domestic effiuent from a resort

Ski Resort Nitrification

Harrisburg Harrisburg, PA 1.2-15 | 11/ 2005 Nitrification Malcolm & | Two-stage Meteor ActiveCell process to

Authority AWTF GPM - Pirnie establish full-scale design to provide compiete

(Pilot Plant) 06/2006 nitrification at a 45 MGD munlcipal WWTP.

Blue Plains Washington, DC 5-30 11/ 2007 | Denitrification Metcalf & Meteor ActiveCell process to establish full-scale

AWTF (Pilot GPM - Eddy design to provide complete denitrification at a

Plant) 09/2008 475 MGD municipal WWTP,

DEGREMONT TECHNOLOGIES
8007 Discovery Drive
Richmond, VA 23229

- INFiLCO.
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IFAS Biofilm Carrier Process

ACTIVECELL Systems Reference List

Town of Groton

Groton, CT

Total Nitrogen
reduction

Fuss & O'Neill

Enhanced MLE process cm_a.u Hrm. ActiveCell

Hybrid process. This facility upgrade project is
to meet the Long Island Sound initiative for
total nitrogen removail. (Under final design for
Construction)

{Pilot Plant)

City of Raisio Raisio, Finland 4.89 2003 Total Nitrogen Elomatic Municipal upgrade of an 18,500 M3/day
reduction wastewater treatment facility to four stage dual

anoxic ActiveCell Hybrid process for total
nitrogen removal,

Regional Brampton, ON 3.70 2003 Nitrification KMK Municipal retrofit and upgrade of a 3.7 MGD

Municipality of activated sludge aeration train to an ActiveCell

Peel - Lakeaview Hybrid process for nitrification of ammonia,

Facility This is a full scale demonstration project,
operated over 2 years. Lakeview facility is
Ontario’s second largest treatment facility with
a total flow of 103 MGD.

Waterdown Waterdown, ON 0.40 1998 Nitrification - Full-scale demonstration of the ActiveCall

Full-scale Hybrid process to retrofit existing conventionat

Demonstration activated sludge process for ammonia
reduction.

Fields Point Providence, RI i-8 2004 Total Nitrogen - Four-stage dual anoxic ActiveCell Hybrid

WWTF GPM reduction process to demonstrate the applicability at low

{Pilot Piant) temperatures and establish full-scale design to
meet stringent tofal nitrogen requirements at a
65 MGD municipal WWTP.

Springettsbury Springettsbury, PA | 2-5 2007 Total Nitrogen | Buchart Horn | Two-stage Meteor ActiveCell process in MLE

WWTP GPM reduction

configuration to demonstrate the appiicability
at low temperatures and establish full-scale
design to meet total nitrogen requirements at a
15 MGD municipal WWTP.

DEGREMONT TECHNCLOGIES
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ACTIVECELL Systems Reference List

This is a list of Zmﬂmom@ systems supplied by Degremont,

Municipal Wastewater References

Bellozanne, UK 6.1 2001 Upgrade C to N/DN BOD: In 197 mg/l, Out 20 mg/l
55: In 239 mg/!, Out 30 mg/l
TKN: In 49 mg/l, Out 10 mg/l

Galashiels, UK 0.16 2001 New plant for nitrification of NH3-N: In 200 mg/!
Pegazur Package Plant drying condensates and centrates | More than 90% removal
Colburn, UK 0.051 2001 New plant for nitrification of belt | NHs-N: In 425 mg/I
Pegazur Package Plant filter juice More than 90% removal

Industrial Wastewater References

Buchmann, Germany 1.9 2000 Dual stage upgrade BODs: In 780 mg/l, More than 80% removal
COD: In 1,940 mg/Il, More than 80% removal

Holmen, Spain 1,59 2001 Dual stage new plant BODs: In 1,750 mg/l, More than B0% removal
COD: In 3,500 mg/l, More than 80% removal
Aticarta, Italy 2.64 2002 Dual stage new plant BODs: In 210 mg/l, More than B0% removal

COD: In 500 mg/l, More than 80% removal

DEGREMONT TECHNOLOGIES - INFILCO. 5/5 TEL 8(G4.756,7600

8007 Discovery Drive FAX 804.756.7643
Richmond, VA 23229
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Slemens Waler Technofogles Corp.

1901 South Prairle Avanun
Waukesha, WI 53189

Phona: (262) 5470141, Fax: (262) 547-4120

wWwuw.siemens.comiwater

Updated: 06/22/08

- o ”uawa.n.znam. . ._..ua_._a.r : .m.r_.z. - Apallc .n.__.s._ Femarks - .a..“.w_um._mmu_wwf. o Povation manasmaﬁﬂmcﬁqgﬁ . .m.u_._mnm“.“_é S .:m.q - _.nwhhnnw 4 wwm”_hu_m ¢ z:mn.um___&
1 |Granador Julce Switzariand Drerating Industenl  [F21817D ot anaerable afflent fo 500 RF (MBBR) 7% COB removal 14 ass
2 {Kfar-Ruppin israsl Qporaling Figh farming .ﬂ_ﬂ_wn_.__ﬂm_ﬂmwﬂumzzmh__._ﬂmﬁm_ ._wnuﬂ_% ﬂnﬂ:ﬂ:iu 3,080 AF (MBBRA} Hﬂ:ﬁnﬂ:@aﬁ&ﬁwﬁq o 17min
3 |carmal-Taur Ista! Operaling nuniclpal  [Small community, New plant dto IFAS BNR Tomiary BODISSNH-N: 15
4 |Hadorm Isranl Operaling Muricipal Dama plant 1,600 IFAS BNR ..“.m_m_nm BOD/BS/NHE-H: 72
5 [Vavne Tsraa! Operating Municipal uﬂhﬁﬁﬁﬂwﬁqﬂ“&mﬂ; Oparats. 6500 |FRAST Tartary: BODITSS: 24
. & Europapar haky Oparalnp Paper Ml |Rotrolit - pretraatmant before RBG 2,000 AF (MBER) 60% BOD ramval 4.3 1440
7 |Monctava Maxico Operating Munlcipat ﬂmﬂﬁwaumﬂ“m ﬁﬁ.ﬂwﬂwwm_ﬂwha 58,300 |FASENA Toriery BOD/SSNHIN: Aug-06 55
8. [Valdivia Chile Operating Papar tall | oot 20dian of bloraactorto physlco- BS00  |AF (MBBR) BOD/TSS: 300330 Sepd6 28
8 |Basco Marangn ltafy Operating Paper M; Naw plant 3,000 FFAST 20D/COD: 40/160 Sap07 4.6
10 |Torre Mondavi ltaly Oparating Paper Mill  |[New plant 480 FFAST ROD/COD: 407160 Oci-08 4.5
11 |Timna Minse lsraal Cperating EMunicipat Package plant 50 FAS 20D/TS5: 20730 24
12 [Willow Springs USA -W. Virginla  [Op /] Municipal Hetrotii of ¢ line gl 4 100 {FAS BOD/TSS: 20/30 Sep-06 22
13 [Fremont LSA - Qhio Operating Municipal Aetrotit of t lina 5,000 —m_u.»m BOD/TSE: 10114 Sep-06 4,5
14 |Nave Ban Israsl Oparating Munleipal Taurist rescn / Hotsl; Retrafit 50 —=u>m 80D/TS5E: 20/30 12
15 |Tauste Gonadera Spain Oparating Indusirial naw alant 360 IFAS BODTNITSS: 40/40/80 Oct-06 25 540 80
16 {Tibarlaa israsl O] M pal Hetroiit = affluent quality improvement E,500 Trickling Filler BOD <60
17 iDemom italy oL 04 O8O FUT | paper Ml |Ratotit— pretraatment balore SBG 2,400 KF MBBS) BOD ram » 60% 5 1,200
148 iPel Food Plant Mexica DOparaling Indugtriss Naw plant 40 RF (MBBR) BOD/TSS: 2030 Jun-07 2z 2,500 mp/l
18 [Wast Cantral Co-op, Des Molnus  [USA - lowa Operating Industrial Naw plani 60 FFAST BOD/TSS: 400/400 Jun-08 3 1,350
20 [Concentrados Vilaviciasn Spain Operaling Industrizl Naw plant 500 AF (MBBSA) BOD/TSS: 40/80 Oct-06 28 540 80
21 (Marines Spaln Operaling Munizipal Retralit — offluant quality lmprovemeant 380 IFAS MLE BOD/TSS/TN: 20/25/15 May-07 17 285 167 11
22 |Wal-mart Stores, Ina, LISA - Pannsylvania|Operaling Industrial Naw plant 57 MBBR BOD/TSS/NHI: 250/250/25 Apr-08 24 a6 7.4
23 [Rlvalta ltaly Cperaling Papor Ml |New plant 1,000 AF (MBBR) 60% so! COD ramaval Oct-07 43
24 [Sevllla Ia Nuava Spain Oparating Municlpal Fatralit — efftuant qualily improvement 1,080 IFAS/ Carousel type m%mﬂmmmmﬂmmhz 480 240 44
25 fGlvat Brenner Igrast Under canstruction Naw plant 9,000 IFAS BOD/TSE/TN: 10/10/10
26 {0lis Halta {sraat Under canstruction  |Industriat Naw plant 75 RF {MBER) ”w%.“.._an hydzooartons: <2 EE]




AGAB® Installation List

Stemens Water Technolegles Corp.
1901 South Pralrle Avenue
Waukesha, Wl 53189

Phone: (262} 547-0141, Fax; (262) 547-4120
www.siemens comwater

Urdated: 08/22/09

ercttams | tocaon | st pomena O SO | e petommcorsamont - Bt | gy | 9Dl | BOD o | o
27 [TEVA Italy Operaling Industrial | New plant 840 AF (MBER) Mm%aoc:mm" BU/20M0
28 |Great Kitchans LISA - fllinoia DOparaling Industria Naw plant g5 HAF {MBBR) BOD/TSS: 380/350 Jul.oB ] 278
29 {Guadalaiara Prigon IMaxico Linder conalruction  [Municipal Linder construction 414 FFAST BOD/TES: 3/40
30 (Matamores Mexico Under construcllan  |Municipal Lndar conslruction €60 FFAST BOD/TSS: 38/40
31 [Rice Bavarags Maxico Under corstruction  |Industriat Undar constructicn 366 AF (MBER) BODV/TSS: an/40
32 |Cama Bargamn liaty Operating Paper MUl “_ﬁh_ﬂwmmw_ reactat - efiluant quality 1,500 AF (MBBR) 55% 50i COD removal May-08 58 2475 1365
33 [Marchigiana Itaty Undor canstructlon |Paper M ﬂwh__,“_”m”w_ regetar - atfluent qually 1580 FFAST CODVBODITSS: 166140/80 66 iy
34 |Fokkston WWTP USA - Geprgia Opatating Municipal Lagaon nitrifying MBBR 1,882 MEBR NH2-M: <& Jan-08 1.7 :13 34
33 [Marathon Petroleum LLC USA - Minngsota  |Oparating Industrial 5BC relrofit wilh MSBR 7456 MEBR BOD/TES/NH3: Fabk-08 1 a7 g
3 |Waat Haven, T USA - Gonnociicul |Fre-selected Municipal  |BNR upgrade 47,280 H“mhwﬂ“ﬁ_w% BOD/TSS/TIN: 1011024 75 5221 557
37 |Atlingtan, QA USA - Gaargia Under deskgn Municipal Lagoan nlirlfying MBBA 1,544 MBER BODVNHI-N: 8/0.5 17 a1
34 |inland Emplre Paper USA - Washington |Under design Industrial Roughing MBEBR prior to Orbal 14,500 MEER
38
40
L]
42
43
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James Jarboe

From: Hersey, Michael [MHersey@appliedtm.com]
Sent: Friday, June 26, 2009 6:48 AM

To: James Jarboe

Cc: Lean Smith; Mark Greenwood; Swann, Steve

Subject: WWTP Tank Evaluation

Jim,

We reviewed the exterior condition of the existing six concrete tanks this morning with Mark Greenwood. The five
tanks for the 0.9 mgd treatment train are all cast-in-place concrete tanks. The 0.6 mgd package plantis a
prestressed concrete tank, constructed by the Crom corporation. |t should be noted that all tanks contained
liquid, preciuding a detailed internal inspection. Outward signs indicated no significant cracking, spalling or signs
of deterioration other than for coatings. The tanks also appeared to be in good to very good condition internally

above the water line.

| would estimate the minimum remaining useful life for the tanks as follows:

pForE

Tank Remaining Life Cemments

Stabilization Tank 25 years + Cast-in-place tank. Stairs could use some work.

Digester 20 years Cast-in-place tank, a bit rough looking with exposed aggreagate on
the inside but no exposed steel. Tank bottomn has been repoured. Stairs could use some work.

Contact Tank 25 years + Cast-in-place tank.

Clarifier 1 25 years + Cast-in-place tank.

Clarifier 2 25 years + Cast-in-place tank.

Package Plant 25 years+ Prestressed concrete tank.

In general it appears that the tanks would meet or exceed the 20 year fife of the IFAS treatment system upgrade.
We would recommend providing a more detailed structural evaluation for the access stairs, landings, handrails
and ladders as part of the preliminary design. Recommendations would then be made for repairs as necessary to
provide reasonable assurance for continued safety over the projected life of the facility.

Regards,

Michael Hersey, P.E.
Vice President

Applied Technology & Management
411 Pablo Avenue

Jacksonville Beach, Florida 32250
(904) 249-8009 Ext. 1406

Fax {(904) 249-8007

Mobile (904) 651-8875
mhersev@apniiedim.com

6/26/2009



