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Introduction

Objective: where in the Ramsey/Hennepin Counties
sustainability-minded home owners might most effectively
employ in-ground geothermal heating & cooling system
(frequently shortened to “Geothermal Heat Pump”, or GHP) and
on-roof solar panel arrays in tandem. Given the substantial
up-front costs of installation for either type of system, this
project limited its examination to environmental suitability only,
and not cost effectiveness or cost recoup times.

Data & Methods: The primary input datasets were the
solar insolation digital surface developed by the USpatial
Institute for their solar suitability web app, and a soil suitability
interpretation of SSURGO soil classifications based on a study
conducted on Connecticut’s soils but generously re-calculated
for Ramsey and Hennepin Counties’ soils by collaborating
scientists at the USDA Natural Resources Conservation Service.

The two datasets were ultimately rasterized and summed to
form a single 1-meter suitability surface which was then
generalized by averaging per parcel.

Spatial Workflow

(Product) (Product)

Dual Site Selection for a Combined Path Toward Carbon-Free Home Energy
GIS 5572—ArcGIS II, Spring 2018 |Galen Sjostrom — sjost0O44@umn.edu

Intermediate Outputs

Large scale sample of the extracted insolation raster with building footprints layered on top.
For subsequent calculations, CTUs that don’t record finished home sq. footage were excluded.
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Close-up of building footprints classified for solar suitability based on average insolation values.
Dark green = optimal, light green = good, yellow = fair, orange = marginal, and red = poor.
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Soil suitability for home geothermal heating/cooling system, classified by NRCS Soil Scientists
Debbie Surabian and Tim Miland soil scientists through a custom parameter set of criteria.

Soil Suitability for
Home Geothermal Systems
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Per-parcel solar suitability, computed by ratio of anticipated kWh/m? against USpatial Solar
Study-established optimum-through-poor classifications.
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Solar & Home Geothermal
Combined Site Suitability by Parcel

Mg
Al S
R ol Pt
[ | (AT | | ‘}';" ::E-!'!!"‘:—I- R Rr e
oy " }ﬁﬁg‘%ﬁ N b " Ty
r.< Sl

L= -2::EH=FIJ_H 5 f i3
. #f 5°0 (AR E ] e
T TIREEELAR R=sET  gRCHAR TR SR wEC
L _ EETRRTE duan s QN .

e = T EEEEAGEI
a 18 o fNuEIEET
v L T T

% i Nt
N TR —
@ oo mp i

] LELHT

'] dikn AFE

GHES A AULRRANRLUUBFI
B Rl JANELIA)” -

Jam | HIRERERS,
# illﬁ—:_ .

‘| mﬂ'ﬁ __'!IE

- 197 A ad :‘ "- 2 i, ) lle‘L- ‘f A III!I . . /V
TV I BB c ), LT ; A i ﬁls\.'a S B ? L -
S 00 45 ey L% % ¥ { o » Ll - = % !!I-' 1]
uly e N A T A s RS Rl e g e "
L ) ({, 13N Sal . 18 - ItIIIIIII!!!I!! “““ll:
ol TS

il
i S
i iR i
sz, TR

'.-||I il
ol

g Y T
o i |

‘.'—" A,. a
|IFI-I_"_ . i- [l I I! K
5 f A S T \ b o, K Most Suitable
— Y Y w-jiw o RN AT LRI S
- i S D | - L =0 Bl == ~ s
. % : ' @a g Ii
" - il ) 1'":“‘:“
1] ol o | |
EREr, Sy = el
¥ 1 | ¥ a F" & #
b 2 el A e o [
Q W ?."!:-" N 15 [ MR SHEw
: i - . HLE e 14 =R A
- iy ) Jfaists S i oAl
: g el WS ol Il AT 3 T
¢ S e S A 1ol
‘ ‘ W, & Sl BN, Wiy e, v o e :
9% Y ; é;#’,a‘:}"' v BF olmimes tup . BRI Sis L L ooy
H D - 7228, , . JpaeEm 7 mmgnE - A = he -
: a4l (RSl TGN Rl s | s T 7Y
e & o - o RdE= JIEER, i\ =" i . meagifl - ‘T sPiEmavE
LR = = dg, SO D e E A
e ' L e = T T e mmte, s
pas S cZulili | = iEifliiE =g
e > iy = T
W Bams % . GJEEN | IRNNNMSRSTASREEREINENIINERE! . e . '_-..-.--"-_-'E"._. 7
~dy il R ‘gp! A JSRINNUTN SNERROEN SHANEN, : G o NER
B o g B = “RE 2. a5 N e
o bR § ‘,\,.?ﬂ.@ Hluq ik, INESOEALEP LI il B Y B =l
' B i, o i C o=el Sl Yoy @
T AR s B BEE 2 '
S Se o .l'a.ﬁ' N m_' T & LR Eigw, “I‘"T*iii: }:/.‘_—"_.‘ Hiﬁi; ,é-/-#" ﬁ —
‘"o’ : "" _E- i ‘, ﬁ’.‘ 1] =L g o 5 - . e 2, "ll £ 44.&“- N
i - :1"5';-‘-@5" s T M, o W EE W N /? . L -
e P 2] TH: pec'( 0 i o
T i =2 A =T S T o
i I ]f :‘ st st BRI\ ) =l |lF //’f =il -
=R -hffz‘%,.x ‘e e 2l g I8 2R -
) . il - EiE Eniltnifiy _J o - A _'. o L ET m
e i S o Sl e B K, L
Tl o TG\ =T -“||||||.. i .Iligl‘ Jugp ] [ T ‘AN -=|=__ EEaES EIIIII____
.3--...-!=m=l il Ml il g o g T R o
W A s - Sl@ili el ai ! - il ;1110
Q! A allfl.ii}‘i: ~N | ’“_I . ';f TR . - BT
4 - 1 i I T e
P U N kT e e . e v
s =5 Sl AN & z S 1Bk AR st S TN = Vi Gl
E il LS": i g S NG ¢ atesdiimien M)~ L 1 Yo IR mEE e Tl W
s < fi Benmh A i B e i W T S R4,
i gy e YEn L A R ALiae | Rl x Ealel b il P
=_E*:} ' R L1 5 _‘m‘?‘g‘a PR | T S 5 = B o ;._E,'I!Z-J.é*’ pobe -
i i PR EEUERS
Fi1e "7'1,?7'::“71";;‘,?; BTN i ﬁ;ﬂ g
‘ T | Se
N it s
2 ‘ F:'=i. iL Ll
g
[

[ ]
y DO

Least Suitable

Hennepin CO

Ramsey CO

O HEMERCT

Results & Conclusions Future Research

Unsurprisingly much of the least-suitable territory for this dual approach to ~uture research will include calculation of more
sustainably sourced home energy was found in the most-developed urban areas precise estimates of per-household solar yield,
surrounding Minneapolis and inside Saint Paul, primarily due to the high palanced against similarly precise calculations of
impermeability of the soils in those areas and the frequent abundance of shade expected home energy needs (based on the
trees which diminished the potential yield of most roof-top solar systems. average 800 kWh/month average household

demands in Minnesota, adjusted for home
geothermal implementation) in order to provide
a rough estimate of how close each parcel’s
dwelling can get to net-zero energy use with
this combined approach.

Numerically, solar yield ended up being the most limiting factor, with a significant
majority of measured homes designated ‘'marginal’ - meaning they only contributed
1 of a possible 4 points to that 1-meter cell’s combined suitability rating - and less
than one percent designated ‘optimal’.

Sources

Special thanks to NRCS soil scientists Debbie
Surabian and Tim Miland for preparing the custom
Hennepin & Ramsey county soil suitability
interpretation.

For additional source information, scan below:




