BEFORE THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF SOUTH DAKOTA

IN THE MATTER OF THE APPLICATION } HP 07-001

BY TRANSCANADA KEYSTONE PIPELINLE. )

LP FOR A PERMIT UNDER THE SOUTH )

DAKOTA ENERGY CONVERSION AND )} REBUTTAL TESTIMONY
TRANSMISSION FACILITIES ACT TO ) OF MICHAEL KOSKI
CONSTRUCT THE KEYSTONE PIPELINE )

PROIECT )

Q1.  State your name and occupation

A Michael Koski. Trow Engineering Consultants, Inc., 1300 Metropolitan Boulevard, Sujte
200, Tallahassee, Florida, 32308.

Q2. d you provide direct westimway a this proceedimg?

A Yes

(% To whose direct testiinony are yon responding o this webuaital iestunony”

A [ am respomding, snpart, o the direct esamony Niled by Scott Anderson,

Q4. Which portzon of M. Anderson’s westimaony are you respowndeng: w'?

AL 1 am responding, o Mro Anderson’s statement that the Taod he rents would ot produce
beciuse of the heat from the pipelinge,

(o Whai s your response o that statement’”?

A [ do o anticapate thar the aperation of the ;11'g'lclimr will result in sigithicant cficens w soil

icmpueraitires. Accordigly. Ddo not anvapate any sipmficant overal effects o crops and
vegehinon associated with heat gencrned by operinmy the pipeline.

(3.6 Docs the relevant rescarch sapport your opinion’

AL Yoeso Aeview ob research conceminy the elilects of elevined tempeaitures on crops and

vesictatien) se oo tesubs that are comsistent with Reysione’s expectanons stiied above. Table |
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sumiarizes typical results of some of these studies and is organized according 10 common

vegetution and crop types that will be crossed by the Keystone pipeline. These data provide

insight with respect o typical relevint trends. Specific responses of vegetation establishment

and success o soil temperatuse in each study are also influenced by lactors such as soil type. soil

moisture, land management practices or competition with other vegeration species.

Table 1. Effects of elevated soil temperature
un typical vegetation crossed by the Keystone pipeline

Reporied Effects of Elevated Soil Temperature on Vegetation.

Vegetation/Crop Type
and Experimental Sail
Temperalure Range

Enhanced Growth Effects

Negative Growth Effecis

. Earlier germinalion and emergence.
Bic bluestam: Tall-qrass . Faster growth rate. No negalive effecis reported
:9 EUES e’?;ﬁ all-gra . Higher nel pholosynthesis. afthough oplimum soll temperatures
&:f;sg%e___c;z)? . Grealer lofaf bicmass. for greatest bipmass production
. Strong growlh dependence on soil were 77 F,
termperature.
. Improved eclomycarrhizal
Biack oak. north 4 development and root system lengih.” Mone repored. lthouah
ack oak, norinermn re . Aol injtiation and growdh increased one reporied, ug

aak, white oak:
Dzziduous
{orest species
{65° 10 95° F)

wilh incraasing lemperalures (55 to 75° F).*
d

- Hool elongation rala tinearly retated 10
soil lernperature.®
. Root growth contributing factar to

drought resistance.”

temperalures above 63° F had less
effect on root growth In white oak
than did soil water.®

Optimal lemperatures typically
70° to B0 F.

Various pothole wetland . Slem LI_Eﬂsin increased wilh E\_Jone re;_:'one:-d although
species increasing sail lemperature. o perenpial species richness was
(41° 10 86° Fy' » Total and annual species richness unresponsive to femperature
' positively corretated with temperaiure. INCreases.
a Warmer eary-season soil
temperatures hasten plant emergence and
development.? Mone reporied. Effect of high
. Optimum germination accurs at soi soil lemperatures in lale summer
C_U‘u“ lernparatures of 85* £" secondary to elfects of high afr
(50° 10 105 F) . Yield increases with higher soil tamperalure, low soil moisiure, and
temperatures al planting (757 1o B5* F}). corresponding drought.
- Sail temperalures late in summar i8ss

important than air lemperature.'

I




Saybeans
{50° to 109° F}

Optimum soil ternperatures for
germination is 82* F!

Soybean has competifive advantage
over weeds when soil lemperaiures promote
soybean germination,*

None reported. Similar to
corn, effect of high soit temperatures
in late summer secondary to high air
tlemperature, low solt moislure, and
corresponding drought’

a {Delucia et ol 19921 b (Dixon ctal ca 1980% ¢ (Larson 19745 d (Teskey 19780 ¢ (Teskey 1981): T {Scubloom 1998) ¢
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Q.7 Will the Keystone pipeline be artificially heated?
A No.

Q.8 Does that conclude your rebuttal testimony?



AL

Yes.

Dated this _| < day of November. 2007.

MICHAEL KOSKI

oyl



