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Oven Run B System Background

1999-2010 monitored quarterly

1999-2008 flushed 2-3x/yr

July 2001 distribution pipe added to SAP1
October 2001 removed iron & added compost
Nov. 2006 fixed Pond 3 HDPE liner

June 2007 fix Pond 3 water level structure o 18§ L~
March 2008 System Evaluation by BAMR e é SAPizool(BAMR)

2013-2017 System monitored and assessed
December 2017 Evaluation by Stream Restoration Incorporated (SRI)

July 2018 Stonycreek Conemaugh River Improvement & BAMR request SRI to
develop rehabilitation treatment options and cost estimates
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2018 Sampling & Evaluation S

Compost

[

» St. Francis Water Sampling
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2019 Limestone Analysis

929% Calcium Carbonate (CaCO3) av
99% CaCO3 Equivalent aveg.
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2019 Bucket Tests Dot [Time _ [oate s Time _[Time elapsed _[Bucket_[on____[sPc___ [Akaity [re |
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Data Review — Design Basis

1999 through 2018 VIE/
103 Samples of Raw Water

T H

37 Flow Measurements

Only 37 load measurements

QLT

Design Basis

Average water quality from last 8 years
Max design flow from all data (367 gpm)

CALCULAT
E LOAD




Come On: Measure the Flow

| mean, come on, what can you really do with confidence, without accurate flow

information?

- Tiff Hilton (The Elder), 1999

Titf Hilton et al., 1999. “Did you Call me a SAPS!”. In Proceedings: West Virginia Mine Drainage Task Force Symposium,
Morgantown, WV . April 13-14, 1999.
https:/ /wvmdtaskforce.com /wp-content/uploads/2016 /01 /99-hilton.pdf



2019 Design Options & Cost Report

* Design Options and Cost Estimates developed by BioMost
» Passive & Active Options Considered

» Target Effluent Quality:
DEKBEG
Negative Acidity
Fe & Al <1 mg/L (Mn not targeted)

Influent Water Characteristics
Flow (gpm) Avg Avg
[Avg/Design/Max] | Acidity | Diss.

(mg/L) Fe




2019 Design Options & Cost Report

Considered reuse and purchase new limestone
Four different passive configurations

One active configuration

20-Year Cost not adiusted tor inflation (2C
Constructlon Cost Estlmates Summa {

Passive Treatment System Rehab
(existing stone) - 5 AFVFPs $1,300,000 $10,000 $1,500,000
Passive Treatment System Rehab
(existing stone) — 3 AFVFPS + 2 JVFPs 51,500,000 $10,000 $1,700,000

Passive Treatment System Rehab
p 10,000 2,000,
oot el P 10000
Passive Treatment System Rehab
’ 202 ’
(new stone) 3 AFVFPS + 2 JVFPs %2,000,000 #10,000 #2:200,000

Active Treatment System $1,200,000 $65,000 $2,500,000

Full report on Datashed




2019 Design Recommendation

Rehab passive system
Three 3,000-ton AFVFPs
Two 2,800-ton JVEPs

Reuse ~20,000 t limestone

Use new “BOLTS” approact

Modified (not full fill)
Using Agri Drain Smart Drain

Include sludge pond
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Utilize existing footprint

Full report on Datashed



1998 Design Schematic (Starting Point)
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1998 Design — SAP 1 Potential Issues

PADEP, BAMR 2008 Evaluation (Full Report on Datashed)



1998 Design — SAP 1 Potential Issues
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Gwin, Dobson and Foreman, Inc. Altoona, PA. May 1998. Full design available on Datashed.



1998 Design — SAP 1 (Two Acres & 10,000 Tons)

PADEP, BAMR 2008 (Full Report on Datashed)



Three 3,000 Ton
AFVEPs in
Parallel

2021 Rehab De81gn Overv1ew Redundancy & Sir)

Add Sludge Pond
(Future-Proofing)

1.5’ H Flume

(Measure the Flow) R e £ = 9 k Ve _ R
e - = LV i = 21N . n o
o e e | — Y . )
e LA oy ' - £ w8 o - " ol : \ ,.| \ — = ant ’r..l“. ‘:'-g‘:l?u’ -

Holding Pond e > RN \ P
(Allow Rapid AFVFP Fill) B R St I A il ) - BN " { Reuse Settling Pond

~~~~~ Add Directional Baffle
P

e o S N b
S b W A

. —— -
S

& Reconfigure portion of SAP
2 as Settling Pond
Two 2,800 JVFPs in - e P OWEC B A &
P\ i Parallel =] EESTmmenEmEe SIIEIE
{eused Settling =S ot (Redundancy & Size) |
Pond —" -~ G ~g>\-~;,‘u‘ ,. : : T OYETEY
(Add Directional Baffles) S = a—— B (= PASSIVE TRIATMENESYSTEM




AutoFlushers — Use HDPE Plpe'
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General Design Basis and Slzmg Informatlo

pr'\r e m e e e e e 1

\
L] 1y

Batch Operated leestone
Treatment System

AFVFP & BOLTS Performance Information:
https://www.asrs.us/wp-content/uploads/2024/08/Neely 301E.pdf

Jennings-Type
Vertical Flow Ponds
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JVFP Media Acid Neutralization Design Basis:

https://wvmdtaskforce.com/wp-content/uploads/2022/10/2022-13-danehy-et-al-2022-wv-10-year-passive-treatment-system-performance-evaluation.pdf



https://meridian.allenpress.com/reclamationsciences/article/doi/10.21000/RCSC-202300003/501488/Batch-Operating-Limestone-Treatment-Systems-BOLTS

HP - Holding Pond

DB - Dewatering Basin

AFVFP - Auto-Flushing Vertical
Flow Pond 1

SP- Settling Pond —
JVEP - Jennings Vertical Flow Pond
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Mar 16, 2024, 7:00 PM-May 31, 2024, 7:00 PM = Download # Edit Graph
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Flow & Effluent pH (Spring 2024) UPTO 4X
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American Society of Reclamation Sciences

e October 2024 Telemetry Webinar (www.asrs.us/events/webinars) — Dan Guy, PG

* Use of Telemetry at a Passive Treatment System to Monitor Flow, pH, and Water

Level
* 2024 Knoxville: https:/ / www.asrs.us/wp-content/ uploads /2024 /08 / Guy_301A.pdf - Dan Guy, PG

e Fill Type & Hold Time Impacts to Limestone-Only Automatic Vertical Flow Ponds
* 2024 Knoxville: https:/ /www.asrs.us/wp-content/uploads /2024 /08 / Neely_301E.pdf - Buck Neely, PE
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e Void space of seasoned /washed / reused limestone: ~25%

e www.asrs.us/wp-content/uploads/2024/08/Guy_301A.pdf
e See also:

» Reclamation Sciences “Batch Operating Limestone Treatment System (BOL"fS): Greater Efficiency and
Cost Savings”. https:/ /doi.org/10.21000/ RCSC-202300003

o Established Passive References use 49% void.
* www.asrs.us/wp-content/uploads/2021/09/0262-Watzlaf.pdf (49%)
e See also:

T -

* www.asrs.us/wp-content/uploads/2024 /08 /Danehy_301E.pdf

 Can use the same volume of limestone multiple times per day.
* Potentially a game changer — Double or triple treatment capacity:.

* Need to evaluate if additional complexity is worth it.
* Possible inexpensive retrofit to existing systems.
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BOLTS System Reconfiguration
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57 PM 03/18 07:51 AM 03/19 09:44 PM 03/10 11:37 AM 03/20 01:31 AM 03721 03:24 PM 03/21
Cateway Register Name Type Value Min Avg

1940 8667 19352543 1940474 12411538

Turned off all three fill valves, added stop logs to AFVFP1 and AFVFP2 fill valves to force all water into AFVP3.
Monitored how long it took to fill AFVP3 and flow measured at flume.




e Full Scale Science on a Seasoned Passive System

e Experimental setups
e #1: 24-hr gradual fill / 12-hour average hold
e #2: Rapid fill / 12-hr hold e
e #3: Rapid fill / 9-hr hold
e #4: Rapid fill / 6-hr hold
e FEach testing condition was allowed to run for 2 weeks prior to
sampling (Nov 2023 — Jan 2024)
* No instances of overflow were observed (telemetry)
e Compare acid load reductions in SP’1 effluent



(#1 ) 24- HR Gradual Fill (12-Hr Avg Hold)

Rapid Drain initiates 24-hr apart
~1-hr to drain (11.5-hr avg retention)
24-hr cycle
23-hr fill & 1-hr drain

1939 (FT)

? 19338 (FT)

.

S 1937 (FT) a0t q”
1935 (FT)
1935 (FT)

1934 (FT)
07:03 aM 1Y/

ID pH Flow Cond D. Al D.Fe | D.Mn | ACID | ACID
(gpm) | (umhos/cm) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | LOAD
(Ib/d)

414 99.7 1260



(#2) Rapid Fill (12-Hr Hold)
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02:10 AM 12/26

(#3) Rapid Fill (9-Hr Hold)

True Hold Times
11-hr cycle
1-hr fill & 1-hr drain

07:43 AM 12/26
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12:23 M 12427
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(#4) Rapid Fill (6-Hr Hold)

True Hold Times
8-hr cycle
1-hr fill and 1-hr drain
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ID pH Flow Cond D. Al D.Fe | D.Mn | ACID | ACID
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SP1out 4.26 979 1280






Metal and Proton Acid Load (Ib/d)

300

225

150

75

ACID LOAD REMOVED

Acid Load Constituents

215

229

194

24-Hr Gradual 12-Hr Hold 9-Hr Hold 6-Hr Hold
Category Title
® CalcAcid B Proton Fe Al Mn

260

195

130

Calc. Acid Load (Ib/d)



How Can We Use It?

Iriple Acid Load Neutralization Potential
Design
More efficiently use smaller quantities of limestone
$ or space limited projects

How small can you make these ponds?
A lot depends on flow



2022 As-Built Drawing

DOCUMENT
WHAT THE
SYSTEM WAS
DESIGNED TO DO

HETE L

bl
H

O&M Plan and As-Built
available on Datashed




Design Basis Included on As-Built

If the System is
REPRESENTATIVE RAW WATER QUALITY

o [P [ [ T T |
BT R T T CPM with 3,000

Ib/day influent

DESIGN BASIS SUMMARY" (PER PRE-DESIGN DEP MONITORING) acid load,

FLOW should we
MAXIMUM: 267 GPM
AVERAGE: 158 GPM expect 6+ pH
LOAD
ACID ALUMINUM effluent?
MAXIMUM: 2,467 LB/DAY MAXIMUM: 195 LB/DAY
AVERAGE: 533 LB/DAY AVERAGE: 43 LB/DAY
IRON MANGANESE Probably Not.
MAXIMUM: 215 LB/DAY MAXIMUM: 103 LB/DAY et
AVERAGE: 42 LB/DAY AVERAGE: 19 LB/DAY et s be

Reasonable

NOTE: COMPONENTS TO DESIGNED TO REMOVE MANGANESE NOT INCLUDED.

Pre- and Post- Construction Monitoring and O&M Plan with As-Built available on Datashed



Does it Work? .
Sample 4/8/24 (after ~1.5 years) Max Design Flow

367 gpm

e = OGP

B st Max Design Acid

1400 (GPM)

" e o Load 2467 1b/d

A -
1000 (GPM) g T,
.v' = TNy
m < - = 2 AT e
y O IR N Rt Tl

) N N R ORI o E .‘.__,_..—5".,-.
600 (GPM) & ¥ e

400 (GPM)

200 (GPM)
01101 AM 04/01 08:35 AM 04/03 04:08 PM D4/05 FRRTIR, 17:01 P O4/0S 07115 AM 04710 02:48 PM 04/12 10:21 PM 04/14

Sulfate T. Al T. Fe T. Mn ACID | ACID
(mg/L) (mg/L) | (mg/L) | (mg/L) | (mg/L) | LOAD
(Ib/d)

16.5 12.7 6.8 216

Influent
(ORBI)

2202

Effluent 6.6 1.0 0.3 3.0 -65 -662
(ORBO)

Total Acid Load (2467 1b/day acid is design): Q



~4X DESIGN FLOW How Does it Work?
April 2024 (after ~1.5 years)

- ORI Flume mesu et

(CPM)
GPM )
(GPM
1000 (GPwM)
600 (GPM)

200 (GPM)

01:01 AM 04/01 08:35 AN D403 oM 04:08 PM D405 11:41 PEREARL B

04:08 PM O4/0% ] y ( 02:48 PM 04/12




Acid Load (Ib/d)
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Acid Load Removal by Constituent

April 8, 2024 (848 gpm) 1.5 Years

2200

1284

ORBI (Raw)
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3000
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Acid, Fe, Al, Mn (mg/L)

Pollutant Concentration
April 8, 2024 (848 gpm)
240

6.6

P

160

120

80

pH (lab)

40
3.9

3.0

ORBI (Raw) SP2 (After AFVFEPs) ORBO (Out)

© pH % LabAcid Fe Al
Mn



How Does it Work Now?

January 1 — April 15, 2025 (~2.5 years)
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