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Overview of Fish
Hatcheries



Importance of Hatcheries

- Fishing Opportunities

. Conservation

- Protection

Mitigation of Habitat Loss

-----



Staff who Interact with
1 O O + Fisheries Projects

Fisheries by the Numbers

Aquatic Species
HDR has Worked
With

Technical
> <3 AQA é 3 Service Areas

Northeast Fisheries

. Design Center
Project Locations
\ 2 1,
°s 83
o™ o °
Wien :
® o o9 o °
. ° :. .‘ .o!
’ e T, r_
® ® 4 ° o &
Y *°* . —
) S e . ° ....?0.
(1 . . :..
° o.oo:
° F o
® o




HDR Hatchery
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Fish Hatchery
Effluent Treatment
Cconcerns



Regulatory Compliance Drivers

« Hatcheries are point source dischargers.

 Effluent treatment requirement is
typically solids removal through settling
or screening.

* When discharging to impaired waters,
hatcheries are increasingly required to
limit phosphorus and nitrogen
discharges to very small daily mass
loadings.

« Hatcheries need specialized assistance
with this new requirement!
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Modern Hatchery Effluent Treatment Flow Diagram

Filters

Hatchery Effluent —l-.

Clarifier

Sludge Storage Tank




Fish Hatchery
Effluent Treatment

Simple settling ponds to
advanced treatment
systems

= Enhanced treatment -
nutrient removal or
recovery for beneficial
reuse




ow Does Phosphorus Get Into The Hatchery
ffluent?

 Fecal Settleable Solids
« BOD

* Total Phosphorus (TP)



New Hampshire Fish
& Game Case Study




Powder Mill Fish Hatchery

» Located in New Durham, NH

* Production: Brook Trout, Rainbow Trout, Brown Trout

* Average Influent Flow Rate: 5 mgd
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owder Mill Hatchery

New NPDES Phosphorus Limits
* An average monthly TP discharge concentration limit of 12 ug




Case Study Purpose

To Meet the Limit

- 50% TP removal on average

- More than 90% removal in
peak loading summer
months




The Challenge- TP Species in Hatchery Effluent

, Hatchery Effluent TP Characterization
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Treatment Technology Selection
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Hatchery Effluent TP Characterization

Metal Salt Addition




Powder Mill Pilot Schematic

Metal Salts:
Ferric, Alum

Hatchery Effluent

Adsorption/
lon Exchange
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Pilot Testing- The Challenge of Measuring Ultra-low P
Concentration

Comparison of Phosphorus Speciation Analytical Methods
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Pilot Testing- Membrane Filtration

Membrane Filtration Only
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Hatchery Effluent Membrane Filtration

EPP BsRP msNRP

Phosphorus, pug/L

Membrane Filtration with Metal Salt Addition

Hatchery Effluent Membrane Filtration

BPP ®sRP @sNRP

* Membrane Filtration only could not meet the 12 pg/L limit.

* Ferric and Alum were tested as the metal salts.

« Membrane Filtration with Metal Salt Addition successfully met the 12 pg/L limit.



lon Exchange and Adsorption Performance
Membrane Permeate TP > 12 ug/L

30

25 |
20 |

15 |

Phosphorus, pg/L

10 |

5-.

0 X

Membrane Filtration lon Exchange
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* lon Exchange effluent sSRP concentration remained less than 5 ugiL.
* Adsorption effluent TP concentration remained less then 12 ug/L.
* No breakthrough was observed in adsorption column.



Alt A: Membrane Filtration with Metal Salt Addition

Inline Strainer
T—'] MXT MT .
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Alt B: Membrane Filtration followed by Adsorption
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Modernization Alternatives

Hatchery Modernization Alternatives: Effluent Treatment Alternatives:

A - Membrane Filtration with Chemical Dosing

3. Circular Rearing Tanks with 95%
Recirculation (RAS)

B — Membrane Filtration with Adsorption




95% Recirculating Aquaculture System (RAS) Facility

= Proposed Modernization:
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New 95% RAS
Supply Water Disinfection (Intake Building)
Effluent Solids Handling

New OQutfall Location

& —,
CO2 stripping un
Fluidlzed stacked over a LHO
-sand
Blofilter
60% flow
Pump
i oot Dual-drain
¢ Filter Fish Culture Tank
Reuse
Pumps
o=
System Mo,ne-
Overfiow Water
c»z:?r;:l f ~_j 15% pottom drain flow
o Radial Flow
Settler

Intermittent
(24 Limesa/day)
gischarge of solids
from base of cone




= Each module of four tanks = 32,000 Ibs
= Total Building Flow = 13,868 gpm

= Recirculation Flow = 13,175 gpm

= Makeup Water = 693 gpm

@\

5% RAS Facility Concept

of production
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KEYED NOTES:

® OFFICES AND STAFF SUPPORT SPACES IN INSULATED
POWDER MILL RAS PRE-ENGINEERED BUILDING

@ EGG INCUBATION ROOM INCLUDING BHOSECURITY EGG
WASH AREA, VERTICAL FLOW EGG INCUBATORS AND
CIRCULAR FEED TRAINING TANKS. THIS ROOM ON
FLOW THROUGH WATER USE ONLY (NOT RAS )

@ SHALLOW AND DEEP LAKE WATER SUPPLY LINES FOR
MAKEUP WATER TO RAS SYSTEM

@ PROCESS MECHANICAL ROOM  LAKE WATER
FILTRATION. UV DISINFECTION AND MAKE-UP WATER
DE-GASSING/ AERATION. SPACE INCLUDES PROCESS
WATER HEATING SYSTEMS.

(5) 20 FT DIAMETER INTERMEDIATE REARING TANKS WITH
MODULAR RAS TREATMENT COMPONENTS. TWO (2) RAS
MODULES WITH 10 TANKS PER MOOULE. TANKS ARE
DUAL DRASN DESIGN

@ 40 FT DIAMETER FINAL GROW-OUT TANKS WITH
MODULAR RAS TREATMENT COMPONENTS. FOUR (4)
RAS MODULES WITH 4 TANKS PER MODULE.  TANKS
ARE DUAL DRAIN DESIGN.
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(7) GENERAL EQUIPMENT STORAGE SPACE
(8) FEED STORAGE SPACE ( AIR CONDITIONED)

() ELECTRICAL EQUIPMENT ROOM. ELECTRICAL PANELS
AND EMERGENCY ELECTRICAL GENERATOR. PROCESS
MONITORING AND INSTRUMENTATION SYSTEM FOR ALL
RAS MODULES PROVIDED.

PRE-ENGINEERED INSULATED METAL BUILDING WITH
HVAC SYSTEMS. BUILDING SIZE IS APPROXIMATELY
65,745 SQUARE FEET

RAS MODULES 6 PROVIDED. EACH MODULE INCLUDES.
DUAL DRAIN CULTURE TANKS, MICROSCREEN,
CIRCULATION PUMPS, BIOFILTRATION TOWER, GAS
MANAGEMENT TOWER WITH CO2 & DO GAS
MANAGEMENT, UV DISINFECTION, OZONE AND SYSTEM
PIPING. SYSTEM IS 95% RECIRCULATION / 5%
MAKE-UP BY RATE OF FLOW RAS DESIGN. RAS
MODULES CAN OPERATE AS STAND-ALONE
INDEPENDENT SYSTEMS.

12) 12 HEAD DOOR. TYP. FOR 5 LOCATIONS
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Modernized Powder Mill Effluent Treatment Alternatives

Alt. 1B - 124,000 lbs production & 3,500 gpm Alt. 3B - 130,000 lbs production & 693 gpm
(5 MGD) makeup water (1 MGD) makeup water
Note: Note:
* 50% contingency- Class 4 AACE » 50% contingency- Class 4 AACE
Effluent Treatment o Effluent Treatment

«  $35M « $14M




Powder Mill Effluent
Treatment

= Solids Handling
o Drum Filters
o Clarifier
o Sludge Storage Tank

= Phosphorus Treatment
o Membrane Ultrafiltration
o Adsorption Columns

Filters

Hatchery Effluent —i~

1 Phosphorus Treatment

Alternative Aor B

~—zl

Merrymeeting River

» Solid Handling



Powder Mill Hatchery Modernization and Effluent Treatment

™ Intake Building
e 693 gpm

Lake w
Fiter =

Rearing Building
i +Ii
r 3
GMT( ]*
o Typical 20° GMT <
Hatchery Building intermediate tank Typical 40" grow
module ] out tank module
Typical 6' early Pox;d:er Mill has x2 Powder Mill has
X rearing tank e x4 modules
Powder Mill has
%20 tanks
Fiter M« | || ssesss
A4
B

Bio Reactor Recirc Pump Bio Reactor Recirc Pump

_ E 693 gpm Phosphorus l
£ Chber [ Treatment |
1

1
I
I
: [P : v : Merrymeeting
! — ! River
- I
: I
| I
4

Sludge Storage Tank ~ D'SPosal



Powder Mill Fish Hatchery Site Plan
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Future Statewide Production Plan

* North ~25,000 Ibs of fish

» ~6% of statewide production
o ~17% of statewide waterbodies stocked

e Central ~275,000 Ibs of fish *

« ~69% of statewide production
o ~62% of statewide waterbodies stocked

Powder Mill Hat
*

* South ~98,000 Ibs of fish

» ~25% of statewide production
» ~15% of statewide waterbodies stocked

Milford'Hatchery _ O
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