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REGION VI|
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January 24, 1987

SUBJECT: University of Iowa, lowa City, lowa
Selection of Structure Dimensions for Input to ISCST Model

. : Sy
FROM: Richard L. Daye, Regional Meteorologist Z%4éé/cﬁi4;;%z

TO: Joesph A, Tikvart, Chief
Source Receptor Analysis Banch (MD-14)

This is a request for the modeling clearing house to review our logic
for determining appropriate structure dimensions for input to the Industrial
Source Complex Short-Term (ISCST) model. The stack heights involved are
less than good engineering practice (GEP) stack height so possible wake
effects must be considered. Although our procedure is based on the recom-
mended EPA method to calculate GEP stack heights, we want to ensure that it

- is consistent with the procedures used in other regions.

BACKGROUND

During our evaluation of a prevention of significant (PSD) permit
application for a new boiler for the University of Iowa, Iowa City, Iowa,
we determined that the building dimensions that the consultant selected as
input to the ISCST model were not the dimensions that we would have selected.
The building dimensions were independently chosen by the consultant and
Region VII after consideration of the wind flow, all the structures, the
location of the sources, and the area where maximum concentrations were
expected.

There are proposed silos adjacent to the proposed power house. They
are located north of the lower portions of the power house and northeast of
the highest portions. The silos are located north of the new stack. The
direction from the proposed stack to the most critical receptor is about
303 degrees. The direction from the existing stack serving boilers 5 and 6
is about 295 degrees to this critical receptor. The stacks are about 22
meters apart. The plume from the proposed boiler passes over the higher
portion of the power house. The wind flow affecting the plume from boilers
5 and 6 passes over the power house as well as passing over the silos. The
power house consists of several tiers., The attached figures show the
radials from the stacks to the critical receptor as well as the Tocations
of the stacks and buildings. :

TECHNIQUE

We believe that the proposed boiler house must be considered as well
as the silos when selecting building dimensions that will affect the
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plume from boilers 5 and 6. This is consistent with the tiered and
complex structures discussed in the Guideline for Determination of Good
Engineering Practice Stack Height (Technical Support Document for the

Stack Height Regulations), (Revised), EPA-450/4-80-023R, June 1985, the
Industrial Source Complex (TISC) Dispersion Model User's Guide - Second
Edition, Volume I, EPA-450/4-86-005a, June 1986, and the Regional Workshops
on Air Quality Modeling: A Summary Report, Appendix C, EPA-450/4-82-015,
April 1981; (Revised) October 1983,

As you can see from the attached figures, there are several possible
widths that can be selected. We believe that the power house height of
30.48 meters and a width of 40.49 meters are appropriate parameters for
boilers 5 and 6. A height of 30.48 meters and a width of 41.71 meters
are appropriate for boilers number 10 and 11. These widths include the
width of the silos upwind of the stack serving boilers 5 and 6 but the
height is restricted to the height of the power house; i.e., the width of
the silo complex is used but the height of the silos is considered to be
“chopped" to the height of the power house. The silo complex and the
. power house are considered to influence each of these stacks. In the
ISCST model, once the calculated, or equivalent, width exceeds the structure
height, any increase in the width does not effect the concentration. We
consider the width of the structure to dominate rather than the horizontal
surface area; i.e., the downwind extend of the structure is subordinate
to the crosswind width. Although the fetch over the structures varies
considerably, the crosswind width and the height of the structures determine
the wake effects rather than the length of fetch. Therefore fictitious
dimensions are used as input to the ISCST model so that the model will
generate the desired crosswind width. A1l the stacks are well within
five structure heights, or widths, of the obstructions. In the case of the
stack for the proposed boiler # 11 located upwind of the higher portion of
the power house, it is close enough to this portion so that its plume
will be affected by the wake area caused by the higher portion.

The university's consultant believes that the dimensions of the the
silo complex have the major influence on the stack serving boilers 5 and
6 and that only the silo dimensions must be used on this stack. The
consultant used a height of 39.60 meters and a width/length of 13.40
meters; i.e., the dimensions of the silo complex as the influencing
structure for boilers 5,6. Structure dimensions affecting stacks 7, 8,

9, 10, and 11 were 28.60 meters for the height and 25.60-, 22.00 meters

for the length and width. The consultant believes that actual structure
dimensions must be used as input to the ISCST model and that the width
calculated by the model does not need to be the crosswind wind. We believe
that the model should use the actual crosswind width when determining wake
effects and in this case fictitious dimensions must be used so the model
can calculate the appropriate crosswind width.

ACTION

We would 1ike your comments on, and/or support of, our procedure for
determining the proper structure dimensions for input to the ISCST model.




ADDENDUM 1 - Janaury 23, 1987

The design of the installation has been altered as indicated on
attachment 2. Although some of the heights and widths of the influencing
structures have changed, the concept of selecting the proper dimensions
have not.

ADDENDUM 2 - January 26, 1987

Attachment 3 contains the latest changes that we have received from
the consultant. Although the heights have changed, the concepts on how
to calculate appropriate dimensions for input to the ISCST have not. Our
recommended structure dimensions, based on this new information from the
consultant and the location of the receptor, for input to the ISCST model
are:

SOURCE /STACK STRUCTURE HEIGHT LENGTH & WIDTH*
(M) (M)
Boiler 5,6 30.48 35,88
Boilers 7 & 8 30,48 35.88
(Gas Fired)
Boiler 10 30.48 36.96
Boiler 11 30.48 36.96

*Selected so the ISCST model calculates the appropriate crosswind diameter

Elevation drawings are expected from the consultant so the actual
demensions may change. However, the concept of using the crosswind width
will not change.



STRUCTURE DIMENSIONS - UNIVERSITY OF IOWA, IOWA CITY, IOWA
WIDTH STRUCTURE WIDTH  HEIGHT *GEP STACK WIND DIRECTION EQUIVALENT STACK/

NUMBER (M) (M) HEIGHT (M) (DEG) WIDTH (M) BOILER
1 Power House 25.76 28.65 67.29 120 22.83 10,11
1+ Power House 35.58 28.65 71.63 120 31.58 10,11
plus Silos ‘

2 Power House 31.90 28.65 71.63 120 28.27 10,11
plus Silos o

2+  Power House 41.71 28,65 71.63 120 36.96 10,11
plus Silos

3 Power House 25.15 28,65 66.38 115 22.29 5-6

'3+  Power House 34.35 28.65 71.63 115 30.44 5-6
plus Silos

4 Silos 12.88  36.883 56,20 115 11.41 5-6

5 Power House 40.49 28.65 71,63 115 35.88 5-6
plus Silos

* k k k k& k k k k k & k ¥ X *k k& k * & X X * ¥ k¥ k¥ * *k *k kA ¥ ¥ k¥ * 2 X Kk Kk *k % *

6 Power House 35,34 28.65 71.63 115 31.32 5-6
plus Silos
7 Power House 46.01 25.91 64,78 115 40,78 5-6
plus Silos & Existing Silos
8 Power House 38.03 28.65 71,63 115 33.70 5-6
plus Silos
9 Power House 40.49 28,65 71,63 115 35.88 All
plus Silos
10 Silos 18.41 36.88 64.50 115 16.32 5-6
X % % k Kk k k kX k k k Kk k %k % Kk k % k k% %k k * %k k k k k kK k k % A %k % * k% % %
**11 Power House 40.49 30.48 76,20 115 35.88 5-6
plus Silos
**]12 Power House 41,71  30.48 76,20 300 36.96 10-11
plus Silos

*GEP = H + 1.5 (<H,W)



**Region VII's recommended parameters

The above widths are derived from Figure 2, PLANT LAYOUT KEY PLAN, submitted
by the University of Iowa as part the univerisity's PSD permit application.
Widths 1 - 5 are shown on attachment 1; widths 6-10 are shown on attachment
2; Widths 11-12 are shown on attachment 3.

"Equivalent Width" is the length/width used as input to the Industrial Source
Complex Short-Term model to simulate the structure's width affecting the
source.



HHG
ANG

PRECIPITATOL
¢ BREECHING
EL L5

]
19.99m

t MAESTONE SNO
Ll 3¢.88 m
PUORTIA ASEY SILO

-SAOUTHE ASHE SHO

, BPOLLA # 11 EHCLOGDKE

\§

ey )
- POILEER. 91, ¢ Q.T \.,\_\

CHIMHE Yy

62.50 n i
!

w7

107> Jauy.
FOWER. PLANT_ ‘t&

- OFER _FLOOK @ EL 0'-0°
E.OOF EL 4Q'
12,79 =

4
STUB oucmj

2Y.36m

PRECIPITATOR.
gLyt

2L.95m

a

4c42 )

STRUCTURE IBIGHTS
PROPOSED SILOS 36.88 m.
PROPOSED POWER HOUSE 17.68 m.

22.25 m.

EXISTING SILOS 25.90 fo-0° M-

COAL Sito (380" 1)
EL 145'
«

- 44, 20m +

20.42 m.

~FUEL OiL
BTATION

-

UL CADING
RELOCAIER

EL 73 —on ER. #4y
| 22}5@/'/ CHIMNEY
¢ LO.50Om
: I
" .\l .- = T= === ﬂl
4 i
o - ’
s 4
- . v TRUCK [AAIL COAL
=g UHLOADING HOFPER
EL 1OV
“u
320.98.m
) T [ - COAL UHLOADIRG
40" N CONTROL BOOM
R : o3 - )
S O
BOILEK N _ ] eloRAGE Anea
EHCLOSURE -
ELA4Q T i
LA, N |
B __E__ i

~~ CRUSHERTRANGFER NOUSE
EL 54

UNIVERSITY OFF IOWA

SCALE:

1" 40.25%; 12.27m.

PLANT LAYOUT KEY PLA

Sdd 2 .
At Finlre



i . RN RN . [ S S Y

BOWLER ¥ 1t TNCLOSURE

= - NOR - ) Y A ()}
! mw . O® ©® o s f-— prsone so
. SN SN [ o mm——— —— - 33 - AR g . -
. ) - NoRTIP ARG 1 g AR
PRI SINTR | INCT N CLE T S L §i12.2 - [ PRerERT uwe
' A Sl i '
i % / e --——\ r _r=
' AY N 1
" l s FotL Citl ) ~FUEL oL
! IREAE yrotoe .
A & A
! RELOCATED b Sra el e
| ’
| - poiLer 24 14 — '
CHIMHEY 1 .
(wo‘bm‘) R T I :
I _ NS ) T
f ecirAToR. (ANF |1 e — e I .
t BEEECHING 1 K 4. g o . | ; 1
TG b | ¥ . . S Y S 38 S g |
ILDING I -- p £ i || AR s — T' T it —
) - y . " _ . i N .
+ o TGRS AP W e = e O 7 1
P . f- 4 J Wk ) TRUCK /RAIL coaL
S ‘ l sonen o B : (2:!2!4?!'50)' j D \E i ! } UHLOA/DING HOPFER
f > ‘ BO " e et — o ——
e . s - t !
KO1ER ] AN oo of u&‘»é{ﬁ # R % — ME
Y ; ’?’ : T
[ . P T 1S - coLmLgaDNE
' T ! ! 3 COMTROL RooM !
b S =y Ul l—-lo i
N t eOILER, *H R | YroRast anea
|!; . 1ad E{ lm;‘rrxsuv.e | :
4P &l H -
" N 23‘65:‘ Ty . g
.08 2L > _I 1
— pRA RS | BUNKTR ‘JMURA(‘.E - _: ] - - ///
[~ i i o
. A I R
1 R P
S N T TS CRUGIER [T RAMGFER HOULE
Ny T 7 EL 145
7 . y ) 3 t . - ':/ s j N -
- SRS Moot tlvtetinguin Ry e s COML 51L0(38-O Ith
- 3 ) = (2) — Sutdiutes oy T e
R S A R g
- e 57‘5*2_, e LI Py - ///
—me e e L S - ’
g 1[( vt F | ow A RivER ~ e -
g e R === P ~ Hores:
: 4 = T el TRIS DRAWING S9OWS WORE WITHOUT RESPECT 10
— T T COMTRACTS,
_______ o %) e

1" 40.25; 12.27 m.

[ 2 @

STRUCTURE WIDTTS BT
1. 25.76 m. 1+ 35.58 m. -
2. 31.90 m. 2+ 41.7) m. \ H H ! )R
3. 25.15 m. 3+ 34.35 ™ ) g 1 2 3 ¢ % 6 7 Bew
4 ,
5

. 12.88 m
. 40.49 m, UNIVERSITY OF IOWA

PLANT LAYOUT KEY PI
#/ Figu

2.
o~




dee THE (ATEST

s OF THE BO{(/g’Z
T AM MODELinG THE
Espl. FI3S Yo IWNPKAZEy

(. CAL Yoi MoNDAY
Mict Daagrr

L 37w [

wt
!
W

ERENS .

|

! ¢
Aecrpar 26 Tz 37

i
|

!
|
i
|

e

v

EXISTING
BUILDING
I

FROMT OTREET

BOILER ¥ Il ENCLOGURE

Poiin!

H § 7
PrECIPITAToR. | Ng L |
¢ BREECHING | | T 7
EL =

Gor o

| |

convror poo |
EL HH |

| :
| .
S
t !
{
!

|
I
i

o
| — BOILEZ *& L0

CHIMNEY "

123-6" (0

40'-3%(y)

EL §9

BOILER. ®1i
” CHIMNEY

|EL &g
~&

SRR )

i

S108, STACKS

;
_POVER. PLANT
'OPER. FLOOE @ EL 0-0" |

I
i F.OOF EL 40' ! -
i

!
{ i
BOILER: # 1O v Coub
- CHIMNEY. | .
g | il
| ! .
i | 3
! oy I N =
e g
,?%’ R ey L N
" eTuB BTACK” T
-1 N

|

ds

BOILER. 1}
ENCLOSURE

2243, =

B

T




T T T T T T
AR En A
. - b - _ ! !
-ﬁ,.L- 141k ELA, RN _ _
Rt INDERDS TR ] ARRRERS
e WD brietrk) 111 ‘. :
A et A B o O R S - 14 1
EEE INEN4SEIFIIRE IV RS T
NaEvAsTa Feeaod e (||
[l ROt |40 Kt | | ) m
~ RN - ]
TEEErErE e L -
R A e
e b el T
1L S O D D I . i . - . . A
- I RN ERE NN ]
B J NG U JUUS JUNY NN DEN NN U Y RO . e b2l
_ I I O A T O A0l _ v
S S S OV T DO D S A . 1 . . L«
T Er R - -1 3
e e L - SN
T L :w
ANENNE - T T T
[ OO O N S S N A O I A A - - _ 4. H
qogv e b e et Lot _Rb . 4 b
- - -1 - N N N S —_ - l—v\ -
RN -,}_r. B - ,H%
A bE RRER
Lt e e e SRR
et mrce b : §
REUEREENE NN 1 . !
EERRER RN AR RS |
Arererrt NN 4”




1 Bl oy =) PN PR

. \
P
‘ 0 bw s wevrre w TaErr cn ceny e s

’ S VA AR R .
VR U DN U R O .- b _ ARl ddr 11 4t by
ny T
- e o s e o
. B - o T HERNER R RS
- AR A 5 - .
. A LR e e e e e e
- ARSI T - ey 1R H-H il
T RIIONE [SOD | W) [ 1L ) 1 IRRERR RN N i
il IO O 2l NN NN SEH MM i
SesupraEarnnksce N ANRAN NN NN R - AN ]
T ESHMHINON-TBSAM |- | |- VT =wrd o -ABHG .
& TG AT SIEATID | | | ANEENNCE L ERY ol ATk T I
|- - -1 - - - LLg-t _1 41 .
x -t J4- - Ul . o S
1T R TR e B o o i -
NE IR O IO O O I W B T IO O O O O 0 O O |t 1 .
R R AP TH U R HH FH
il NN _ B RN i B EEEN _ L 1
N R 1 : Tearaatele NN EEE
i 1o _ _ I I I O O O I 41 i
- aN EEEE TR e e e e e - T
, L AT B e A e -
. 1 00 0 SEE NN TSN mw
SOPT R S e e NN} L CP A nus

_ |- . B I EREERAARENERI SN0
BERRNEERS AN ERENE -1 IR RRNNEEN AN ANEREENENERNE
_ 1 Ak , |- TN - ANENERNEREN JE
- NN : ; NNE ) L T S R e et
AEAN - \ A4 EEEE R U e e ] i
i AT - A ARREREN - 1
$—f —f~— —4— —t- 14 —- - — b 4 — }--




