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Site History

Solvay Process Company Facility and Erie
Canal, early 1900s

Se0a ash manufacturnng
USIng| the Selvay: pProcess
(1887 — 1986)

Raw: materials locally
avallanle

s lImestone; brine (Nacl) and
Water

190" — Selvay began
Gperation of settling| asins
aleng Onendaga Lake

PrOCESS) residues
discharged as a slurry (5%
solids)
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Selvay Process Residues

Location of T WWaste Beds 9'te 15

Solvay Waste Beds :
ichpcdatocey il S s 15/ t0 21 m deep
LAKELAND s O 270 ha (662 aCI’eS)
\y SEEE Primarily’a non-hazardous
mixture of calcium,

magnesium: anal seditm
compoURds

Stressfull grewing

conditiens i shallow: soil

(<1m depth)

= pH (8.0 - 12.3)

n Electricall conductivity
(0.5 — 9.2 dS/m)

s Organic matter (0 - 3.9%)




Waste Beds 13 - 15




Preject Goal and Ohjectives

Determine: the feasility - Evaluate the feasibility of
of using willow: shrubs as lalrge-acals oW DioiEss
. Clop preduction on the

part ofi a multipurpoese ke A

lanaill CIOSUF? prOj.eCt. - Determine the value ofi the

- Screen varieties suitable for willow biomass crops for
wastebed envirenment. green fiuel, bieproducts and

- EvalUuate transpirations oy recreation.

willeww: shruies,

- Model the effect of
evapotranspiration: en
leachate generation.



Willew: Biomass Crep: Management
Challenges

\Water:
s Select willew: varieties that are productive: on this site
s Promote evaperation and transpiration to decrease deepl percolation
(leachate generation)

Vegetation Interception
LLow: water use: efficiency.
Planting density: and design
Understony/ vegetauen management

Solls:
s Overcome harsh growing cenditions
s Incerporate erganic matter to: :
Enhiance survival, grewith and preductivity.

Improeve: soil water availability: and' capacity.

Previde leng-term beneficial' use option for generators ofi biesolids; and
erganic mulch



Vegetation Selection

s Wiy willew?

= one of the first weody.
Species to estanlish
. paturally;

m tolerant off harsh
conditions

5 Righ transpiration; rates
= NIgh growith rates
2 genetic diversity,

AR A % ~ e e SRR e S
aturally established willow and
poplar on the Solvay waste beds.



Greenhoeuse Screening Tirals

Greenhouse screening trial of 40 willow
and hybrid poplar varieties.

Screened 40 varieties; of
willew: and hykrid peplar
rom SUNY-ESE collection

Used hiesolids amended
Waste, unamended waste
and a control

Used albovegreund and
pPelowground growiin
results to select 10
varieties to test 1 field
trials



Growth and Yield Trials

First-year growth of willow on
biosolids-amended Solvay waste

wWo; plets (2004)

= Diesolids-amended
(1966)

5 Unamended waste

TWe cutting Iengthas
(25randl 50 chm)

Planting density.
x 15,000/ha (6,000/ac)



80.1% survival
on unamended
waste (Field 2)
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Eirst Year Growth of Willow: on

amended Selvay \Waste

Bioselids

(unamended waste)

Average basal area
(1.2 cm2/plot)

on Field 2

s 25 cm
wos 50 cm
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Conceptual Hyadrelogic Viodel

PRT = (E + T) + RO+ AS + D

e \ il
%,
f‘“ %\
e
Runoff - 30% 3 / o g SO0k
A W “ “
e L N b

Leachate Seep i

Access 40 mil G sit
Road |.|I'|El' eocampo (]

Stone-Filled Trench

Stormwaler Swale
to Minemile Creak
(3A)

'\. L4

Ninemile
Creek

il =2 Shallow Ground Water | “* | 1




Conceptual IHeat and Water Viodel
fior a Willow: Biemass; Crep

Climate e
m PPT = 1,018 mm annually longaye nrecipitation
= PP = 560/ mm (Nov — Apr) Sl T

=N
= Average temp. = 8.3°C T // r‘r‘jt‘l“r“
Crop Vianagement e - Bt
n 3-year harvest rotation -~ I_" “rgulrnljnltjujul-
s Soll modifications with
erganic amendments &
tillage
Determing effiect on " LLE L
percolation (leachate "
generation)

systern boundany

(Figure supplied by USDA)



The Simultaneous Heat and Water
(SHAW) Moedel

s One-dimensional moedel developead to simulate
sollffireezing and thawing.

x Simulates; snew: accumulation and snewmelt,
iranspiraten aneactiallevaporation.

x Incorporates hiomass and: ether crop
management practices as Input parameters.




Moedel Calibration Using| Sap: Elow
Stem) heat balance ‘g; A
mEethod |

;
. \
a Tihree-year old willow: en \

mineral seil ‘

m SEenser sizesirange frem |
10 - 35mm

Measure: sap filow

(g/hr/stem) and stem

diameter distroution

(stem/ha)

Compute: Stand-scale
sap flow: (I/day)




Sap flow (l/day)

Stem Size Differences In Late
Season: Sap: Elew: for One: Variety.

——SX64, 16mm sap flow l/day

—— SX64, 25mm sap flow I/day
SX64, 35mm sap flow I/day

Time (day)



Stem Diameter Distribution to
Peternmine: Stand=1evel Sap Elow
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Prejected Late Season Sap: Elow

SalxNarety Sap Elow Sap Elew
(mm) (I7/d/plant)
S25 180 3.4
SV1 65 1.2

SX64 1511 2.5

October 8 — November 15, 2004




SUmmary.

Willow: ((Sa//x)r canl be successiully: estallishea
WHEN Brganic amendments are Incorporated intoe
Wasteneads

Late seasen transpiration: by Willow, Is Inportant
10 thewater balance

Growitihl rates and' transpliEtien rates; vary
amongst Willew varieties

Early modeling indicate: that Sa//x mininmizes
deep percolation



Future Activities - 2005

Moeniter key: sell and Vegetation: characterstics
On the waste heds

Begin trials en the waste beds With different
OliGanIC ameENnAmEnts

Quantify, sapi flow: 6Ver entire growing season

Complete initial moeadeli runs, and 1dentiiy key,
Varianles

Calibrate and verify model output
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Selection of Sa/ix for Field Trials

Selection criterias:
= Survival

a Below:greund hiemass
(consider reot : shoot
faie)

x High water use
“efficiency” (e.q. high
Waterr uUse: : PIeMmass

Greenhouse screening trial of 40 aitio)
willow and hybrid poplar clones.
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