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This presentation is dedicated to Mr. Bruce Leauvitt.

It is his spirit, drive and dedication to improvement that has
allowed us enjoy this amazing technology once again.



NORTHEASTERN REGION NDRTH
RAGGED CHUTE
AIR PLANT

A trompe is a type of hydraulic air compressor which have
Nno moving parts and uses the energy of falling water to
compress air. Originally developed in 17t Century Italy



EARLY DEVELOPMENT
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Bruce Leavitt built a prototype trompe in his backyard in Oct.

2010. The technology was quickly deployed at a mine
drainage treatment site in Fayette County, PA in Jan. 2011.
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OSM Applied Science Program Cooperative Agreement S11AC2033
http://www.osmre.gov/programs/tdt/appliedscience/projects.shtm
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17 -24 84 — 140
09-1.5 1.5-3.5 2.2-5.7

ICFM/100GPM 5.3-6.3 3.1-4.6 24-43

Tested 27, 3", & 4” Trompes (Size = Downpipe Diameter)
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Field demonstration site — North Fork Montour Run
Montour Run Watershed Association
Allegheny County Airport Authority (Pittsburgh Airport)
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Field demonstration site — North Fork Montour Run
Three triple-inlet 2.5” trompes in series (~50-150 GPM)
Typical Performance: 10 ICEM / 115 GPM
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Both ~3,000 GPM Alkaline Coal Mine Drainage
Rock Tunnel ~3 mg/L Fe [] Tanoma ~9 mg/L Fe
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4” Trompe = 17 1/2* CTS CPVC air tubes
10” Trompe = 71 1/2* SCH40 SS/Al air tubes 3
Sum of air tube OD = Appx 1/2 Downpipe ID
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10” Downpipe
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Rock Tunnel Passive Treatment System (1994/2014 rebuild)

Somerset County Conservation District
Somerset County, PA (700-3100 GPM; Alkaline Fe ~3 mg/L)
Three 10” Trompes in parallel - Design Flow: 3,000 GPM
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2015/03/12

Vertical pipes between shoring



ROCK TUN NEL

Three 10” trompes in parallel (10” Downpipe & 10” Uppipe)
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Shoring removal



»YaYalVe=ue BEVNENE |
INW VIV 1 VIV Y bk

Trompe system
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3,000 GPM trompe-powered aeration
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Tanoma Passive Treatment
System (2000)

Evergreen Conservancy

Indiana County, PA (200-3700
GPM; Alkaline Fe ~9 mg/L)

Three 10” Trompes in parallel -
Design Flow: 3,000 GPM
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Hole excavation
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Pre-fab separation chamber



TANOMA

Separation chambers with uppipes and air chambers
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1,300’ 4” Air line with positive drainage
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AIr line manifold



TANOMA

Trompe system
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Kanomax Model AO04 Anemometer (20 — 3940 FPM)
2" tube adapted to outside of air induction head



107 PIPE BY FLOW METER

COUNT  GPM COUNT  GPM COUNT GPM COUNT  GPM COUNT  GP# OUNT  GPM
i 12 151 201
15 152
19 153
154 608
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SGS Pygmy Current Meter

ounted vertically & added

iIckly Hydrological digital
Impulse Counter/Timer




TANOMA AERATION

Three 20 12" disk “air sleds” and two 6” x 6’ floating air-lifts



TANOMA “AIR SLED”

1.5” SS angle & 1.25” PVC pipe with 12" Fine Bubble Diffusers



TANOMA “AIR SLED”

60 fine-bubble disk diffusers set ~6’ deep



TANOMA LIFTERATOR

6” PIPE 6’ Long with 6” PVC Float and 4’ Aluminum plate



TANOMA LIFTERATOR

Two separate air-lift aerators placed downstream of “air sleds”
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Tanoma 4 100

Rock Tunnel 3,400

Sample date: 05/31/2016
Avg. flow (n = 3) & air (n = 18-20) measurements per trompe
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