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Mission evolving beyond human .
health protection

Restoration ecosystem services

. Protection of wildlife
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Jasper County

* Tailings project
started in 1999

e Extensive area of
mine waste ‘chat’




Large —scale demo

* Biosolids + lime applied at low and high rates to
areas within the site

* Composts and other amendments included
* Topsoiling traditional remedy




Short and long term sampling

Focus on ecosystem function/ safety
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2002-

* Trapping rate 19%
— Normal 3-5%

* 92 kidneys collected

— 61 normal

— 22 indication of Cd exposure

— 4 potential function compromise
— 9 not able to analyze
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Control Low Biosolids
5% Cover 50% Cover
14,5 Yield
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Control

Building Soil

Biosolids high

Topsoil

B Silt

(1 Clay




Jasper one of many




B pplication O

/00C 'ash

| oo .
=@ Blosolids sugar beet lime,"Ca0O
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Amendments work




But they can |

» Working !
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Harvesting topsoil- easy and proven alternative



Percent of Land Area in Mollisols
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Environmental Costs

* Topsoil replacement * Biosolids/residuals
— 15cm — 336 Mg




Topsoil

Current accounting Ecosystem accounting

 Paythe farmer e Attempt to put a value on

« Pay the transport the services we get from
nature

* 1997 Ecosystem services
~\ ,‘ .~ worth $33 trillion annually

* 17% of New Zealand GDP
,' | rom;.sml



Gym membership-$19 a menth

Rat h er t h an ‘ Healthier food- added $100 a month

New wardrobe - $500

e Rate of soil formation

— 0.058 t0 0.083 mm yr

_ 1875_1900 yea rs to The look on thelr fa‘ces when they see me and regret;
replace top 15 cm Priceless

— No farming during that
time

e there's Mastertard

* USDA Conservation
Reserve Program

— $241,000 per ha



607,000 hectares of mine impacted lands =
6700 km?= 0.5 Los Angeles

Ventura
County

6700 km?2 = 670,000 ha
670,000 * S 241 000

$160.8 Billion



Residuals instead then

* Biosolids
— MO produces 227,000 dry tons annually

— 60% are incinerated

* 136,200
* Enough for 402 ha per year
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SS of biosolids (as CO,e)
per 336 tonsor 1 ha




607,000 hectares / 402 ha biosolids per year
1 667 years

7.2 million tons produced annually
50% beneficially used = 3.6 million tons available
10,714 acres per year = 57 years




“Total US dry tons

Animal Anlmal nzumber roduced
o million
Dairy Cow
9 18.6
Beef Cattle
25.8 32.8
Swine
Finish 120 26.4
Poultry
Layer 292 2.8
Broiler 8 600 55.4




Conclusions

== ¢ Residuals based restoration effective over
long term 5
— Animal endpoints
: — Plant endpoints - <
“a * Alternate accounting
. —True cost of soil harvesting ‘
/ — True value of residuals based approaches '




