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GLEN CANYON DAM

MONITORING
OF
INTERIM OPERATING CRITERIA

June 1993 through November 1993
Bureau of Reclamation

This document summarizes the monitoring of Interim Operating Criteria for Glen
Canyon Dam from June 1993 through November 1993. This is the sixth report of
monitoring of operating criteria, with the first report covering August through December
1991, the second report covering January through April 1992, the third report covering .
May through September 1992, the fourth report covering October 1992 through February
1993, and the fifth report covering March through May 1993. Summaries will be
published periodically throughout the interim operation period.

BACKGROUND
The Glen Canyon Dam Interim Operating Criteria were implemented on November 1,
1991, following a 3-month testing of the proposed interim flow criteria. An Environ-
mental Assessment was completed in October 1991 with a Finding of No Significant
Impact. The Interim Operating Criteria will remain in effect until completion of the
Glen Canyon Dam Environmental Impact Statement, scheduled for completion in
October 1994, and Record of Decision scheduled shortly thereafter.

Exception Criteria. The Western Area Power Administration and the Bureau of
Reclamation signed an interagency agreement on October 21, 1991, implementing
exception and associated interim operating criteria, including financial exception criteria.

The exception criteria allow deviation from the interim flow criteria for response to
power system disturbances or other emergency situations and for power system
regulation. The agreement incorporates emergency and system regulation provisions
which were in place during research flows and, in addition, includes "financial criteria" as
a means of avoiding the expense of purchasing replacement firm capacity and energy
during the interim period. The financial criteria element is conditional. The primary
conditions include:

- limiting the use of financial criteria to not more than 3 percent of the time
(22 hours) in any consecutive 30-day period

- periodic review and renewal, and

- reporting the use and costs associated with the financial criteria



MONITORING OF INTERIM FLOW CRITERIA

The operating criteria parameters--maximum daily flows, minimum daily flows, daily
fluctuation, and ramp rates--are monitored at the Glen Canyon Dam using Reclamation’s
Supervisory Control and Data Acquisition (SCADA) system. The discharge and river
stage changes are monitored at downstream gaging stations near Lees Ferry and Grand
Canyon Village. The SCADA data at Glen Canyon Dam is recorded in megawatts of
energy and require conversion to flow--cubic feet per second (cfs).

From June 1, 1993, through November 30, 1993, the maximum flow of 20,000 cfs was
adhered to as shown on the charts in Attachment A. The minimum flow of 5,000 cfs at

night and 8,000 cfs between 7 a.m. and 7 p.m. was also met throughout the period. The
release volumes of the individual months were as follows:

June 1993 617,986 acre-feet
July 1993 910,000 acre-feet
August 1993 910,000 acre-feet
September 1993 666,000 acre-feet
- October 1993 550,000 acre-feet
November 1993 600,000 acre-feet

Ramp Rates - Ramp rates may be exceeded under the criteria for system disturbances,
regulation, and other emergency situations to allow for power system operation
adjustments. The ramp rates were exceeded periodically as a result of system
disturbances and regulation responses to power demands. The deviations that occurred
were resolved within the hour that they occurred in. All deviations were reported to the
Glen Canyon Environmental Studies (GCES) office and appropriate monitoring actions
were initiated. The number of times ramp rates were exceeded has been consistently

reduced as operators have become more experienced with projecting power system
adjustments.

Attachment B shows the traces of discharge and river stages at Lees Ferry and Grand
Canyon Village for June 1993 through November 1993.

MONITORING OF EXCEPTION CRITERIA

The exception criteria are monitored at Glen Canyon Dam using Reclamation’s SCADA
system. Several deviations from the interim flow criteria occurred, primarily due to
electrical system emergencies caused by electrical transmission system and generation
capability. None of the system deviations lasted longer than 1 hour (see Attachment B).
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Deviations from the ramp rate criteria have occurred periodically, particularly when the
dam is following the power load under system regulation and generally occurs during the
upramp. Such deviations are allowed under the generator regulation exception criteria.

The estimated net expenses of interim operations are included in Appendix C. Summary
of estimated costs by month is shown in the following tabulation:

Month Net Expense
June 1993 $618,118
July 1993 $680,830
August 1993 $552,370
September 1993 $446,771
October 1993 $387,899
November 1993 $464,447

To date, financial exception criteria have not been used.
INTERIM FLOW MONITORING PROGRAM - RESOURCES AND RESPONSES

The program focuses on the evaluation of critical resources and ecosystem processes
relative to the interim flow regime to determine natural changes in the ecosystem,
changes as a result of interim flows, and effects on power generation.

Resource Response - Environmental and cultural resources in the Glen and Grand
Canyon areas have been continuously monitored during the last three months. The
intent of the interim flow monitoring is threefold; (1) to satisfy the interim flow
objectives; (2) to provide additional information for completion of the GCES Phase II
research programs; and (3) to define the baseline for the long-term monitoring program.
The following resource categories were monitored.

Sediment - The importance and longevity of the sediment
deposits laid down in the January and February 1993 floods from the Little Colorado
River continue to be a focus of much of the sediment resource monitoring effort. The
majority of the sediment deposits have been eroded back to the pre-January 1993 levels
with the sediment moving into the adjacent backwaters, return channels and eddies. This
movement of sediment into adjacent areas is providing the "bank account" of sediment
that is the focus of the proposed 1995 flood release experiment.

There has been no high runoffs or severe winter storms this
year in the Little Colorado or Paria River drainages. With the low snowpack in the
Little Colorado River basin a large runoff is not anticipated. Glen Canyon Dam releases

- are set for a low 8.23 maf year release so we do not anticipate that the bank account of

sediment in the main channel will be moving prior to the experimental flood next spring.

GCES is planning our annual Memorial Day low flow aerial
photography run in the Grand Canyon again this year. The photographs, collected at a
steady flow of 8,000 cfs have provided valuable pictures of what the system looks like.
We are hoping that we have clear weather and a base flow situation in the Little



Colorado River again this year. Additional research this year will be focusing on the
formation and location of backwaters in the critical Geographic Information System

reaches. The dam releases will return to normal summer interim flow operations after
the photography is completed.

Riparian Ecosystem - With the movement of the sediment back
towards the channel, many of the backwaters, eddies and return channels that had been
the locations of small marshes and localized habitats are changing. With the increase in
sediment and the continual movement of the riparian vegetation from the 30,000 cfs
zone to the 20,000 cfs interim flow cap level, many of the marshes are loosing their
aquatic flavor and becoming more terrestrial in nature. We are very interested in the

recolonization rate and use of the marshes-turned-riparian areas by neotropical birds and
reptiles.

Studies this winter have again focused on the use of the
Nankoweap Canyon area by the wintering Bald Eagles, Halicaeetus leucocephalus. This
winter Nankoweap Creek turned cold early in the winter and the number of spawning
Rainbow Trout, Onchorynchus mykis, never reached the capacity level necessary to
support large numbers of birds. Early returns from the eagle survey indicate that the
wintering birds spread themselves out through the Canyon and were more isolated in

their locations. It appears that the numbers of spawning trout are a large determinant
on the number of birds that the area supports.

Several trips this spring will continue to document the
migration of the riparian vegetation down to the 20,000 cfs Interim Flow maximum flow
level. Additional work begins this spring on the food and habitat studies on the
neotropical migrants that utilize the nearshore riparian zone.

Aquatic Resources -

Native Fish: The native fish studies in the Grand Canyon have
been relatively dormant the past three months as the researchers have been spending
time focusing on the interpretation of their 1993 results and beginning work on their
final reports. Much of the effort has focused on following the progress and recruitment
of the 1993 humpback chub, Gila cypha, year class. As of this writing the adult chubs

are beginning to mass in the vicinity of the Little Colorado River awaiting the cues to
initiate spawning.

Some initial findings that will continue to be evaluated
and verified during the 1994 interim flow work include:

1. The use of the spring area in the River Mile 30 area. Evidence was found

last year that some spawning may be occurring in the areas around the
warm water springs.

2. Utilization of near shore habitats by juvenile and young-of-year fish.
3. Fidelity of specific locations and habitat types by adult chubs
4. Population demographics of other native fish species

Non-Native Fish: Studies continue on the trout and other non
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-native fish populations in the Grand Canyon. The rainbow trout fishery in the Lee’s
Ferry area continues to improve with an increasing percentage coming each year from
natural reproduction. Predation studies in the Canyon have identified that Brown Trout,
Salmo trutta, has a large impact on the native fish. Additional non-native work in the
lower Grand Canyon has shown that the fish utilize the tributary mouths as a staging
area from which they leap-frog upstream. Under lower flow, warmer water conditions,
the non-native fish may find it easier to migrate upstream and establish population
centers at upstream tributary mouths.

Endangered Species Studies - In addition to the humpback
chub and Bald Eagle studies, additional endangered species work has centered on the
Kanab Ambersnail, Oxyloma haydeni Kanabensis, and the Southwest Willow Flycatcher,
Empidonax trailli. We anticipate doing habitat and baseline population surveys, in
conjunction with the National Park Service and the Fish & Wildlife Service this spring
on the Kanab Ambersnail. The main area of interest is in the Vasey’s Paradise area
(River Mile 32).

The Southwest Willow Flycatcher work will focus this year on
the determination of nesting pairs along the river corridor and evaluation of their
specific habitat requirements. Both species will have their habitats integrated into the
GCES Geographic Information System for the long-term monitoring sites.

. Additional work this spring will focus on the scientific

determination of the research that would need to be acquired to address the concerns of
the FWS Biological Opinion. While no new research will begin this year we feel that it
is important to begin to evaluate the needs so that critical information is not lost.

Cultural Resources - The National Park Service continues to
take the lead in the monitoring of the cultural resource sites in the Grand Canyon. The
Park Service has also been working with the tribes to begin developing the long-term
monitoring elements required through the Programmatic Agreement. The specific
technical geomorphological and geological information is being collected and analyzed by
the U.S. Geological Survey. :

Native American Studies - All tribes have been actively
involved with GCES in setting up specific monitoring studies in the Grand Canyon. The
Havasupai Tribe is currently awaiting the award of their contract so that water quantity
and quality studies can begin on Havasu Creek. The Kaibab Paiutes have signed their
agreement and have begun their specific technical studies on the cultural resources.

Economic Resources - The power studies are entering their
final stages with sensitivity studies beginning on the Power Resource model. Meetings
have been held with EDF and environmental consultants to address their concerns with
the large and small scale system approaches. The Recreation studies have been
completed. The non-use studies have gained OMB approval for the pilot study. We are
currently reviewing the initial results of the pilot test. Based on the results Phase III, the
field CVM test, will be initiated.



Upcoming Events - Over the next several months specific areas
of interest will include:

1. Development of the experimental flow study outline/plan

2. Continue evolvement of the long-term monitoring program

3. Steady flow aerial photography

4, Backwater studies at constant flow releases

S. Continued involvement of the GCES final reports.
Attachments

Attachment A - Glen Canybn Dam Releases

- Integrated Hourly Values - June 1993
- Hourly Ramping Rates (cfs/hour) - June 1993

- Integrated Hourly Values - July 1993
- Hourly Ramping Rates (cfs/hour) - July 1993

- Integrated Hourly Values - August 1993
- Hourly Ramping Rates (cfs/hour) - August 1993

. - Integrated Hourly Values - September 1993
- Hourly Ramping Rates (cfs/hour) - September 1993

- Integrated Hourly Values - October 1993
- Hourly Ramping Rates (cfs/hour) - October 1993

- Integrated Hourly Values - November 1993
- Hourly Ramping Rates (cfs/hour) - November 1993

Attachment B - Gaging Stations

- Lees Ferry - Flow Rate - June 1993
- Lees Ferry - Gage Height - June 1993

- Grand Canyon Village - Flow Rate - June 1993
- Grand Canyon Village - Gage Height - June 1993

- Lees Ferry - Flow Rate - July 1993
- Lees Ferry - Gage Height - July 1993

- Grand Canyon Village - Flow Rate - July 1993
- Grand Canyon Village - Gage Height - July 1993

- Lees Ferry - Flow Rate - August 1993
- Lees Ferry - Gage Height - August 1993




- Grand Canyon Village - Flow Rate - August 1993
- Grand Canyon Village - Gage Height - August 1993

- Lees Ferry - Flow Rate - September 1993
- Lees Ferry - Gage Height - September 1993

- Grand Canyon Village - Flow Rate - September 1993
- Grand Canyon Village - Gage Height - September 1993

- Lees Ferry - Flow Rate - October 1993
- Lees Ferry - Gage Height - October 1993

- Grand Canyon Village - Flow Rate - October 1993
- Grand Canyon Village - Gage Height - October 1993

- Lees Ferry - Flow Rate - November 1993
- Lees Ferry - Gage Height - November 1993

- Grand Canyon Village - Flow Rate - November 1993
- Grand Canyon Village - Gage Height - November 1993

ar

Attachment C - Glen Canyon Dam Interim Operations - Western Area Power
Administration

- June through November 1993



Attachment A

Glen Canyon Dam Releases
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Attachment B

Gaging Stations






($43) @18y mo) 4 0
UNOZI3dyY ‘A¥3d34 S337 JU3N JIAIS 00UI010D u4710

08 o @ [z o st sz 9z 22 I 0 ol 81 L1 91 SI el 91 T 11 @ e 0 (0 % % v 59 9 19

PPOS

VP9

‘ ; s 0oL

AL LA A
i

| | 000b

s1un

; PPBO1

S49

| |
; 00011

PooC1

15173

] 000+ 1

PRSI

g LCiCYiLO Yb-NNf-1 pPo110]|d
gbbl-NNf-B¢ UOGNOUY] SbbI-NNf-1Q wou4 ejeq




.

.

(1993) 1y6j)eH 8beg H9

UNOZ 13" ‘Ad334 S337 3U3N JIATA 0QUADTI0D g4710
Scﬁ.«b«agq~nﬂwﬁ_ﬂ.ﬂ¢_..:.-o-v.n-«_:O_"B“v.-.n._.N.
> a 10 1N ﬂg» Ala A 8

MR AANAANAY AN T T
AR PR RTRVAY ‘ i
LARARRAAR VUV | Y

o1

C

11 7

t

21 -

Jl_

1 o

l
A
S1
91
L1

K M:IviLD vb-NNI-1 P®110|(d
E€bbl-NNf-0¢ 4YONOJYl ¢bbI-NNf-1Q WOJ44 e1e(




($343) ®1ey moj 4 0
UNOZId8 ‘39H111A NOANUD ONU¥9 dU3N J33AId 00UI010D gJ392

8 oz 68 [z 9z sz 2z T 12 e ol 81 Ll 81 81 i T n 1 8l w0 00 (0 % % v 30 T 10

]33

PocL

i > vo18

7171

4 < 2oL,

il |
T i. c e .

VB9l

s11un

S40

POSS1

POV 1

POcS1

E bZ:0C:80 vb-NNf-2 P9110|4
Zbbl-NNf-P¢ UBNOUY] SLLI-NNf-1QP WOu 4 eje(q




(198y) 1y6)eH 8ben H9
UNOZIdB ‘3987711A NOANUD ONUH9 dU3N d¥3AT 00W3010) u292
szoﬂszw‘n‘quNN_ﬁ.ﬂc_.—h..-w_v—-ﬂ-:.-"g“aaﬁ._.v
A S
3 % iy
L N h
_ C # S
8 3J
vV URTA | U\ p
7
mu e
-
01 A
nl_
11
cl
¢l
1A

A b2:S2:C1 vb-NNr-1 po110|d
Zbbl1-NNf-BS YONOUY] SLLTI-NNr-1Q WOu4 eieq




($43) 18y MmOy 4 0
UNOZ13Y ‘Ad334 S337 3U3N JI3AIY 00UIO0D u41d

1§ 08 o2 8T L2 ST 9T #Z §2 22 1T e ol 81 1 O1 81 1 ST 21 41 Bl o0 00 (8 90 S0 0 SO 20 19

Vo8

7\ 7171717

T | J 3 Po0Oc1

\ VooV 1

00091

_ 1T
:\;C,\ VY ;t! 00081

VovOC

sy 1un

S40

pBBce

41%]1%) 44

PoBSC

VP8

N 8S5:0V:L0 vb-NN[f-1 Pe2120|4d
gbbl-TNf-12 YBNOUY] ¢bbl-TIN[-10 woJu4 e18Q




- e - O O EE N e e B B NS B EE Em

(189y) 1y6)eH obeg H9

UNOZIdY ‘Add34 S337 3u3N ¥3AIN 005H010D v41)
.n!nr«oﬁh«c«wnv«nunu_ﬂsr.._h-o.u_v_u-«_ __._r..s.:‘o.o..«.-. m
N P N AAIALALNA A ALA A al b

I | , , !
21
JYUUUVTYUUV ]

11

C

A J

t

»

mm .o

IJ

p1 Al

l
S1
91
A
81

“ 1130V L0 vb-NNr-1 pP8110)4
Zbbl-1NI-1¢ YONOoUY| Sbbl-INr-1p9 wou4 ere(




($42) @18y MmO 4 3]
UNOZIdY ‘395771A NOANBD ONUA9 AU3IN J3IATY 0QUN0T10) ©299

_nsgoﬂhﬂo«muwﬁmﬂum_ﬂar_.—h-.-u_Q-n_u_:..f.'h...'w.sﬂo

Tl = 1 @0bb

00801

1 ‘ jl ‘ PaLT1

PBOC 1

POSS 1

._ ﬁlhr 00 Y1

PBSS1

s11un

S40

PBc3l

Po1LI

=

g ‘ Poo8 1

P0b8 1

) 8S5:10:80 vb-NNr-1 pPe110|(d
gbbl-1Nr-1¢ ybnouy) gLbl-TNr-10 wo44 eaeqg

1




(189y) 1y6)eH ebey H9
UNOZIdY ‘3I9U1NIA NOANHD ANUY9 JU3IN A3AIS 0QUI010D 8392
—nsz.«hﬂzwﬂvﬂnuuﬂ.u.«r-._h-._w_v—n-u-:._‘.s"“ﬂ.-.w
— 2
‘ ] m
. T V
, Hi | 1 [
k S
D1
SV Y VIV VT -
V|| 0
- oo
-
21 A
nl—
¢l
vl
S1
91

' L1:10:80 vb-NNf-1 PpP®110|(d
g€bbl-INf-1¢ YONOUY] GbbI-Nf-10 WOd 4 eieg




(8$JJ) o110y MmO 4 0
UNOZ136 ‘Ad334 S337 JU3N ¥3IAIS 00UIOT10D g410

IS 66 o2 8T (& 92 sz 2 gz 22 LU N L R4 L I e B D T TR I 8 o 9% v 99 T8 19

171 %S

: PooO1

__———‘-
—
—
——
—

: : .ﬁ in PoBc1

3 200V 1

C PO

s11un

Vo8 1

S43

ula]u]ure

PvBce

voBYe

Poo3sc

voB8c

" bC:bZ:LB Yb-NNT-1 PO110|4d
gbbl1-9NY-1¢ UBNOUY| SbbI1-9NY-1@ wou4 eaeq




I S I S I N N NN N B S .

(1983) 21y6)9H 8bey H9
UNOZI¥Y ‘A¥¥33 S337 JU3IN ¥3IAIN 0AHA010I Y312
IS OF o2 82 2 92 8 2 s T2 12 e ! [ ]} FA B )] £ 1} vl st 21 (1} ot 0 00 (0 % % 9 %0 Te 19 m
N AL (A sl ol
AV U ol ATV
v AV T v 7 ) f& v fz ;\ f\ r\ f\ ;\ \ 4 ;g
11
C
A J
-
»
mﬁ .o
-
vl o
l-l_
S1
91
L1
81

R €S:8%:L0 Yb-NNr-1 pP®310|d
€bbl-9NY-1¢ YBNOUY| gbbl-9NY-1@ wWoJ4 ere(




($42) ®18y MmO 4 0
UNOZIdU ‘39UT11A NOANY) ONBY9 JU3N J3AIS 00UI010D =292

—n.ﬂfﬂzhﬂvﬂgvmnNQ_uaf..-h-.—o_v-n-n-:.-‘8«.:“8«0—.

] | I ] @QUU

A 2 00801

B ——

POLIIT

P09c1

———e e

* 4 POSe1

{ T ‘1 POvY 1

— POeS1

s31un

5S40

‘ € [ PBcal

] ¢ LA

PobS81

' BY:S1:80 vb-NNr-2 po110|g
gbbl-9NY-1¢ ybnouy) £bbl-9NY-1@ wouy ejeq




e b mE BE BE B O BE I I - N e B O NN B e .

(1898J) 1y6)aHy ebeg H9
UNOZIdY “39U711A NOANYD ONBN9 JU3N ¥3ATN 0GYI0T0) 5299
-n_an [ 4 ouwhu_o.« wa_vunn.u_«« 12 6 ! [ )] A S ) | st [3] st k4] (R} " o0 00 [0 00 99 v 0 20 19
TNy h
\ | ,4 g
(\ g l i gr #‘ c
t f ‘f o1
R .
11 J
ct
o\
cl ..
m
¢l m
||—
b1
S1
91
L1

" CPive:iZl vb-NNf-1 pPo110)4
Zbbl-9NY-1¢ Ubnouy| ¢pbL1-9nYH-10 woJ4 ejeqg




($42) @1ey mo) 4 0
UNOZ1dW ‘Ad334 S337 3Y3IN JAIAIS 00UI0T10D Y412

8 LT 9T ST ¥z ST TT IZ e ol 81 L1 81 L LI 4 B L BT ] I 01 v 00 (0 % % » S0 29 10

_ D Vo8

_':—’S
Dz
A
~
S
p—
R——
;?
E—

ﬁ I ; %]%]%]S)

/ VoAl

Poo11

e —— ]
e ]

P00

s11un

# 000S |

S43

\ POdY 1

_
5 PODS1

PP

PoOLI

P08 1

K SP:i8Z LD ¥b-NNIf-1 P®3110|d
gbbl-d35-02 YONOUY] Sbb1-d3S-1Q Wodu4 eieq




AN,
PYVY VUV VUUUT YUy {VUY
01
11
TR
o
Sl
91
L1
81
K bl:L2:L0 vb-NNr-1 pPo3110d
g€bb1-d3S-0¢ UBNOUY| ¢bbl-d3S-1@ wou4 eaeq




($43) ®318y MmO 4 0
UNOZIJY ‘39UIA NOANBD ONUY9 JU3N J33AIN 00U30710D g293

08 b2 8 (T 92 S sz 92 TZ 1T M bl 81 LI 81 81 v @1 21 11 01 o0 00 (8 % 9% & S8 29 19

PovL

[ 4151708

, \ : 1]%]%}S}

P00A1

—

Vo011

0002 |
# /_

Z —-000%1

s11un

S40

PoOY1

POOS1

P91

BoBL1

: S@:11:80 ¥b-NNf-2 pPo110|d
gbbl-d35-0¢ UBNOUY] Sbb1-d3S-1@ Wou4 eqe(




U B BN B s EBE B m
1..!!...!1...!!...!!...Il-IIII.IIII-IIIIIIIIIh-T\

(193J) 1yb6)aH abey H9
YUNOZIdY ‘3967171A NOANUD ONUN9 JU3N ¥3IATY 0QHI0T0D Y299
.nc«.uhnwﬂunvﬁnﬂﬁa_ntﬁv-.-h_.-D_'-n-ﬂ-__O-"sgsv.n.ﬂ.-.
S
I o |
9
\ 4
NN NN AN |
J \ | :
i ; UYL NN NN
y c
b J
I
»
I@a oe
-
11 Al
ll_
cl
¢l
vl
S1

" 95:22:21 vb-NNf-1 pPo3110|4d
2bbl1-d3S-0¢ UONOUYl SLb1-d3IS-1Qg WO 4 ejeq




($42) ©18y MOy 4 0
UNOZI3Y ‘Ad3¥34 S3317 JU3IN 33AI¥ 0QUA00D u41d

IS 08 T 82 Lz 92 9T vZ ST TZ 1T 6 sl B L1 SV 81 w1 S1 Z1 11 O W0 60 L0 % S0 8 S0 T 10

PoYvS

J ; 71733

POCL

\ g Po18

P00b

s11un

r PPbb

c L : | qufué ¢ f 00801

POLI

S43

PPOcl

POSE1

Povvi

“ LS VSiLD Pb-NNr-1 pPo110|d
Cbb1-100-1¢ Y6nouy) cSbbl-130-1@ wou4 eae(Q




Gl O E BE E I aE EE
N N N e ..

e
A A A AARANA A ANAVVVAINADL |
Caad A ARAA Nk
, b
01
S
Sl
9l
A

: Iv:22:40 Pb-NNf-1 PO3110|d
g€bbl-130-1¢ 4bnouy| ¢bb1-100-19 wou4 eqeq




($42) 9318y MmO 4 0
UNOZIdY ‘39U711A NOANYD ONUI9D ¥U3N d3A13 00U307100 ©3J93

IS 06 o2 82 2 92 sz 2 $T 22 12 e ol 81 L1 91 g1 el G 2t 1L 01 o0 00 (0 90 S0 0 S0 290 10

_ 0003

WV VAT V) I . \”

C_ VPO 1

PoPA1

POBY 1

s11Un

VoP31

P81

S40

%1512

] %A

11} 4

0ovsc

‘ L1:20:80 vb-NNlf-Z2 pPo110|4
2bb1-130-1¢ 46NOUY] Sbbl1-100-19 Wou4 B3e(




!

) BN B B N BN BN BN B B EE

(193J) 1y6)8H abey H9
UNOZIdY ‘39U11A NOANUD ONUJ9 ¥U3N d43AId 0QU3010)D 52920
_n.nrNo«hanw«-mnaua.u.«r..-n-o.w.v.n-«. :.."«...‘38«._. V
S
ans
_> 7 L> | \1 @
VIV M dhlif |
\J , \ i /
VT T I U
5
8
¥ \ "
2
mu ve
J-._
o1 AL
II._
11
c1
el
vl
" S1:€2:21 vb-NNr-1 po110|4
gbbl-100-1¢ ybnouy] gbbl-100-1p9 wou4 ereq




($43) 918y MmO 4 0
UNOZ 13U ‘A¥333 S337 JUIN J3AIY 0QUA010D SE e

0% o @ ([ 9 32 ¥z S TZ 1z W bl 81 L1 91 81 ¥ 91 Z1 11 @1 ©O 00 (8 %0 % " @ 9 19

PAc9

My 002,
\

I | 5
f \ 0018

\ I¥ . : PO0bL
é i # j +00bb

, PBBA1

zlflf 0oLl

PB9c1

s11un

S40

POSe 1

PovY 1

VoS

g LZ'12L0 ¥b-NNl-1 P2110]|d
€bbl-AON-02 YBNOUY] SLbI1-AON-1Q@ wWOJ44 B1E(




I IE S B B BN EE .
[ mE e e e B N I N W 1 [

(1933) 1yb6)8H 8beg H9
UNOZ13u ‘Ad333 S337 3U3N J3AIS 0QYI0N0D CR]ale]
szzh«zwﬂvﬁnnﬁn_«.ac-n_h..-w_:n-«_:O_c.:h.‘gv.nouo-.
L
A . N
&fb/\/z/% A >€>/ )\/.,) > > \,L nlg
(AR AL YA |,
PYYEUT TV

o1

(-

11 J

-+

7

cl oo

-

¢l M

I_
vl
Sl
91
L1

g SE:0%:L0 vb-NNl-1 P®110|d
Zbbl-AON-B¢ UBNOUY] SHLI1-AON-1Q WOJu4 ere(




($42) @1ey mo 4 0
UNOZIdU ‘396717IA NOANYD ONBY9 ¥U3IN d3A13 00Ud010D ¥29)

88 o e (2 9oz 8z 2 gz zZ 12 0 ol 81 L1 91 81 91 1 2 11 81 o0 08 (0 9 % " 90 o 19

%]73°3S)

PocL

vo18
/

A . \ r PB0L

4 v, % PPbb

s11un

0P8I

POLIT

5S40

< PR3l

POSe1

;L, 0ov 1

POCST

CZiPS:L@ ¥b-NNf-Z2 Po110|4
€bb1-AON-P¢ YyBnouy] Zbbl-AON-1Q wou4 ejeq

1
¢




{
Il - I .

(188J) 14y6)eH 8bey H9
UNOZIdY ‘39U11IA NOANYI ONUA9 3U3IN ¥3IAIY 0auA0102 Clelale)
onvnonac«uavaonmﬁ_ntac.o-n_!o_:n-ﬂ_ ._._‘..h."v.o.a...
14
_ S

v \ v L
c< J N ,,., . S
[ W TN 3

11

cl

¢l

vl

’ €2:22:21 ¥b-NNf-1 pPod110|d
Zbbl-AON-P¢ 4YONOUY| SbbI-AON-1@ wou4 e3e(




Attachment C

Glen Canyon Dam Interim Operations
Western Area Power Administration



L

GLEN CANYON DAM INTERIM OPERATIONS

Estimated Net Expense
June 1993 Through November 1993

January 1994

VeSS
AREA POWER
ADMINISTRATION




1I.
III.
Iv.

GLEN CANYON DAM INTERIM OPERATIONS
Estimated Net Expense

June 1993 Through November 1993

TABLE OF CONTENTS

EXECUTIVE SUMMARY

.........................

INTRODUCTION

oooooooooooooooooooooooooooo

SCHEDULING

ooooooooooooooooooooooooooooo

ANALYSIS OF RAMPING EVENTS

oooooooooooooooooooo

Expenses

-----------------------------

A. Net Expense

..........................

B. Purchases

-----------------------

Economy Energy Sales

ooooooooooooooooooooo

..........

m o o
p S
<
o
=
-}
«Q
™
o
c
S
o
o0
[=}]
[’
®
o
=
-
0
®
(%]
o
2
(7
®
o
-3
(%
®
o3
=
a
>
3]
o
=
[-Y
—



II.

GLEN CANYON DAM INTERIM OPERATIONS
Estimated Net Expense

June 1993 Through November 1993

EXECUTIVE SUMMARY

Power Scheduling and Real-Time Operations

* In June, high generation levels at the Glen Canyon and the Aspinall

units reduced onpeak purchase requirements, forcing Western to sell
energy for a low of 3 mills/kWh.

®* In early November, the eéconomy energy market tightened due to
operational problems with the Laramie River station and with the Palo
Verde units, forcing Western to purchase energy at 33 mills/kWh.

Analysis of Ramping Events

* There were 102 deviations: "Control Area Regulation" accounted for
most of the anomalies.

Expenses

* Net expense of interim releases:
dune 1993 . . . L0 $618,118
July 1993 . . . oo $680,830
August 1993 . . . . . . . ..o $552,370
September 1993 . . . . . . . T $446,771
October 1993 . . . . . . .. . . ., .. ..o $387,899

November 1993

Power Scheduling Concerns (Future)

e If the Tow snowpack trend continues across the Upper Colorado River
basin, release from the Glen Canyon will be reduced to the 8.230
million acre feet (AF) minimum release requirement. If the entire
475,000 AF equilization releases are eliminated due to low runoff
conditions, Western’s purchase power requirements will increase
approximately 250 GWH during the late Winter and Spring months.

INTRODUCTION

On August 1, 1991, former Interior Secretary Manual Lujan implemented
interim flows at Glen Canyon Dam. These interim flows were a
considerable departure from previous operation of the dam and have had a
significant impact on the daily operation of Western Area Power
Administration’s (Western) Upper Colorado Control Area.
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The impacts of this change in dam operations have required Western to
implement new scheduling procedures for its customers, develop interim
release guidelines for real-time operations, purchase higher-priced

energy during onpeak periods, and increase the firm-power rates to its
customers to cover the additional costs.

The following sections are a review of Power Operations for the
reporting period.

SCHEDULING

A.

B.

Interim release restrictions have limited Western’s ability to
accommodate hourly changes in the preschedules. These restrictions
have required Western to request customer prescheduling 3 days in
advance in order to match firm loads to available project resources
and substitute purchases for any hourly deficits. Hourly changes to
preschedules have been restricted by the lack of system flexibility.
The burden to adjust to changes in real-time load has shifted from
the contractors’ use of their SLCA/IP resources to the contractors’
alternate resources. A majority of these other resources are
thermal and have higher costs associated with their use.

Power Scheduling and Real-Time Opekations

1. Power Scheduling and Purchases for June 1993

Scheduled water releases for Glen Canyon was 675,000 acre

foot (AF) for the month. Due to low loads and the lack of an
economy sale market the actual release for June was 617,986 AF.
The water not released in June will be moved into future months.
The daily maximum fluctuation rate was 6,000 cfs. Offpeak
generation was scheduled at approximately 7,000 cfs (578 MW)
ramping to approximately 13,000 cfs (1074 MW) during onpeak
hours. High generation levels at Glen Canyon and the Aspinall
units greatly reduced onpeak purchased power requirements.
However, the same high generation levels forced dump energy sales

during the offpeak hours. Prices for offpeak dump energy sales
got as tow as 3 mills.

Runoff for the entire month was moderately heavy. Water was by-
passed and spilled over the top at Crystal during June. Flaming
Gorge releases were high the first 3 weeks of June to accommodate
the Endangered Fish Studies spring release request. Flows -at
Flaming Gorge were gradually reduced to a constant 800 cfs (26 MW)
by the end of June. Glen Canyon elevation for the end of June was
3,666’ or approximately 34’ from full.

2. Power Scheduling and Purchases for July 1993

Scheduled water releases for Glen Canyon was 910,000 AF for the
month. The daily maximum fluctuation rate was 8,000 cfs.

Offpeak generation was scheduled at approximately 10,800 (427 MW)
ramping to approximately 19,500 cfs (770 MW) during onpeak hours.
Most firming purchase requirements were met through long term and
seasonal purchase agreements with Rocky Mountain Generation

2



- Cooperative, Inc. (RMGC), and Plains Electric Generation &

Transmission Cooperative, Inc. (PG&T).

Runoff declined throughout the month. Releases from Crystal were
reduced and the by-pass was closed. Inflows and outflows from
Blue Mesa were equalized. A special release at Flaming Gorge
powerplant, to assist the State of Utah Department of Fish &
Wildlife fish survey, was completed. Glen Canyon elevation for

the end of July was 3,668 feet or approximately 32 feet from
full.

Power Scheduling and Purchases for Auqust 1993

Scheduled water releases for Glen Canyon was 910,100 AF for the
month. The daily maximum fluctuation rate was 8,000 cfs.
Offpeak generation was scheduled at approximately 9,500 cfs (373
MW) ramping to approximately 17,500 cfs (688 MW) during onpeak
hours. Most firming purchase requirements were met through Tong
term and seasonal purchase agreements with RMGC and PGT.

Runoff continued to decline throughout the month. A gradual draw
down to meet calendar year end carryover requirements was begun
at Blue Mesa. A special release at Flaming Gorge powerplant, to
assist aerial photography, was completed. Glen Canyon elevation

for the end of August was 3,664 feet or approximately 36 feet
from full.

Power Scheduling and Purchases for September 1993

Scheduled water releases for Glen Canyon was 666,000 AF for the
month of September. The daily maximum fluctuation rate was
6,000 cfs. Offpeak generation was scheduled at approximately

8,250 cfs (323 MW) ramping to approximately 14,250 cfs (558 MW)
during onpeak hours.

Several special releases at Flaming Gorge were compieted during
the month. Glen Canyon elevation for the end of September was
3,663 feet or approximately 37 feet from full. Most firming
purchase requirements were met through long term and seasonal
purchase agreements with RMGC and PGT.

Power Scheduling and Purchases for October 1993

Scheduled water releases for Glen Canyon was 550,000 AF for the
month of October. The daily maximum fluctuation rate was
5,000 cfs. Offpeak generation was scheduled at approximately

6,000 cfs (235 Mw) ramping to approximately 11,000 cfs (430 Mw)
during onpeak hours.

Irrigation requirements through Gunnison tunnel were slowly
reduced through the month. Glen Canyon elevation for the end of
October was 3,662 feet or approximately 38 feet from full. Most
firming purchase requirements were met through the long term
purchase agreement with RMGC.



6. Power Scheduling and Purchases for November 1993

Scheduled water releases for Glen Canyon was initially scheduled
at 550,000 AF for the month of November. This was revised upward
to 600,000 AF due to the unavailability of spot market purchase
power, requiring the use of water that had been held back for
anticipated spring 1994 spike releases at Glen Canyon. The
maximum daily fluctuation was 6,000 cfs. Offpeak generation was
scheduled at approximately 8,250 cfs (323 MW). Ramping to
approximately 14,250 (558 MW) during onpeak hours.

In early November 1993, the economy energy market tightened due
to operational problems with the Laramie River Station and the
Palo Verde units. RMGC had no energy to preschedule for 2 days,
indicative of the energy market in which no utility (apparently)
had any energy at any price. This "energy shortage" was
alleviated when the Power Control Staff was given permission from
Reclamation to move additional water into November, thereby,

increasing Glen Canyon Dam releases (From: Secretary’s Report,
November 5, 1993).

Irrigation through the Gunnison tunnel was reduced to zero in
November. A special release at Crystal was requested to allow
work on the tunnel shut-off valve. The valve would not close
completely. Glen Canyon elevation for the end of November was
3,662 feet or approximately 38 feet from full. Most firming

purchase requirements were met through the long term purchase
agreement with RMGC.

7. Power Scheduling and Purchases for December 1993

Scheduled water releases for Glen Canyon was 801,000 AF for the
month of December. The maximum daily fluctuation was 8,000 cfs.
Offpeak generation was scheduled at approximately 9,000 cfs

(351 MW). Ramping to approximately 17,000 cfs (662 MW) during
onpeak hours. Glen Canyon elevation for the end of December was
3,654 feet or approximately 41 feet from full. Most firming

purchase requirements were met the long term purchase agreement
with RMGC.

C. Future Scheduling Concerns for Winter/Spring Operations

The December, 1993, USBR Annual Operating Plan for water year 1994,
lists annual releases from Glen Canyon powerplant to be 8.705
million AF. This equates to 475,000 AF of equalization releases
into Lake Mead. At the present time, snowpack across the Upper
Colorado River basin is below normal. If the low snowpack trends
continue, releases from Glen Canyon will be reduced to the 8.230
million AF minimum release requirement. If the entire 475,000 AF
equalization releases are eliminated due to low runoff conditions,
the Salt Lake City Area (SLCA) purchase power requirements will
increase approximately 250 GWH. With increased purchase
requirements, the SLCA will loose powerplant capacity in months

where water reductions decrease monthly fluctuation amounts below
8,000 cfs and below 6,000 cfs.

4



IV.

Low snowpack conditions exist in the upper Green River Basin. As of
January 10, releases from Flaming Gorge have been cut back the
equivalent of 300 MWh per day, necessitating the lost energy to be
recovered through Western purchases. This reduction equates to a
Toss of 25 MW of generating capacity across peak periods due to
existing ramping procedures in place for the on going winter
endangered fish studies. If below normal snow conditions continue,
Flaming Gorge releases will be maintained at lower than anticipated
Tevels through spring. This leaves a big concern over the magnitude
of the spring release for endangered fish studies. High spring

releases equate to lower fall and winter releases impacting
Western’s purchase needs.

Snowpack conditions in the Gunnison Basin are about 75 percent of
normal. Releases from Crystal powerplant will be cut from 1,400 cfs
to approximately 800 cfs the week of January 10. This is a loss of
approximately 800 MWh of generation on a daily basis and reduces the
number of hours the Aspinal units can be made available for peaking
purposes. Due to the Timited number of hours the Aspinal units will
be available for generation, Glen Canyon will be maintained on
regulation control for the remainder of the winter season.

The winter season energy market appears to be healthy; energy
availability should remain stable. Before the reduction in water
releases, Western’s system generation has been high enough to meet

most of Western’s firming requirements in conjunction with seasonal
energy purchase contracts.

Because generating capability will be reduced, Western will be
purchasing more energy from a volatile economy energy market
exposing Power Control Operations to potential emergency conditions.

Water releases for the upcoming summer season are unknown and
difficult to plan for. Western has three long-term purchase

agreements that will provide for most energy requirements should any
emergencies develop.

ANALYSIS OF RAMPING EVENTS

A study was made to analyze hourly release rates which appeared to
deviate from interim flow criteria. Operational records and Togs kept

during the study period, June 1, 1993, through November 30, 1993 were
reviewed.

The operational records and logs are contained within the packet Glen
Canyon Dam Interim Flows—Glen Canyon Power Plant Operations. for

June 1993 through November 1993 and provide specific explanations for
each ramping event.

Each page within the packet contains (1) a strip chart of real-time Glen
Canyon Dam operations during the ramping event, (2) a graph of the USGS
Lees Ferry Gauge showing river elevation during the ramping event, (3) a
graph of hourly integrated Glen Canyon Dam generation during the ramping
event, and (4) a brief written explanation of the ramping event.



For the study period, 102 instances of deviations were found. Most of
the conditions were caused by more than one factor: for example, control
area regulation and imports/exports different than preschedule;
therefore, multiple variations can be explained by one anomaly.

The following table summarizes the causes and frequency of the 102
deviations:

Number Percent
Primary Cause(s) of Deviation Of Instances Of Events
Control Area Regulation 39/102 38
CRSP Resource Availability 14/102 14
Aspinall Operations 1/102 1
Morrow Point Operations 4/102 4
Blue Mesa Operations 2/102 2
Imports/Exports Different than Preschedule 18/102 18
Glen Canyon Operations 5/102 5
Other 19/102 19

Expenses
A. Net Expense

The estimated net expense of interim releases for June through
November 1993 are summarized below:

Net Expense

June 1993 . . . . . Lo $618,118
July 1993 . . . oL, $680,830
August 1993 . . . . . . ... L, $552,370
September 1993 . . . . . . . . ... ... ... ... .. $446,771
October 1993 . . . . . . . . .. ... $387,899
November 1993 . . . . . . . . . . . . . .. . . . ... $464,447

Attached are Tables 1 through 6 detailing the net expense analysis
by component for June 1993, July 1993, August 1993, September 1993,
October 1993, and November 1993.




B. Purchases
A comparison of Base Case purchases to Actual purchases are
~ summarized below:
Energy Purchase Comparison
Months Simulated Actual Differences
Base Case Purchases
Purchases
June 1993 9,661 MWh 34,704 MWh (25,043) MWh
July 1993 51,107 Mwh 55,475 MWh (4,368)MWh
August 1993 64,660 MWh 66,309 MWh (1,649) MwWh
September 1993 83,788 MWh 68,124 MWh 15,664 MWh
October 1993 117,645 MWh 115,149 MWh 2,496 MWh
November 1993 90,452 MWh 58,594 MWh 31,858 MWwh
For June, July, and August, actual purchases were greater than
projected for Base Case conditions. However, for September,
October, and November, actual purchases were less than projected for
Base Case conditions. This is due to a shift in deficits from
onpeak to offpeak hours in the Base Case, resulting in higher
purchases during offpeak hours.
C. Economy Energy Sales (Surplus)
For the exception of July and August, actual nonfirm energy sales
were less than projected for Base Case conditions. Revenues
foregone are estimated below:
ENERGY SALES AND REVENUES FOREGONE
Months Base Case Actual Revenues Foregone
June 1993 $796,224 $772,299 $23,925
July 1993 579,793 598,368 (18,575)
August 1993 589,793 624,095 (34,302)
September 1993 418,279 55,452 362,827
October 1993 83,402 27,442 55,960
November 1993 739,834 33,883 705,951




Average Purchase Prices—Base Case and Actual

The average monthly purchase price estimates are derived from the
actual nonfirm energy purchase prices. With the help of the Power
Control staff (Montrose), some of the higher purchase prices for
June, September, October, and November that are associated directly
with interim release constraints, were excluded. There were no
changes in the purchase prices for July and August because it
reflected market purchase prices if restrictions were not in place
at the Glen Canyon Dam, according to Montrose. An adjusted weighted
average of remaining purchase amounts and prices are rendered to
calculate the base case offpeak and onpeak purchase prices.

Average Base Case monthly purchase prices are estimated as follows:

ENERGY PURCHASE PRICES

Base Case Actual
Months 0ffpeak Onpeak 0ffpeak Onpeak
June 1993 $13.06/MWh $20.98/MWh $13.65/MWh $20.98/MWh
July 1993 10.03/MWh 22.11/MWh 10.03/MWh 22.11/MWh
"August 1993 13.25/MWh 22.09/MWh 13.25/MWh 22.09/MWh
September 1993 15.79/MWh 22.78/Muh 15.82 /MWh 23.03/MWh
October 1993 14.87 /MWh 24.27 /MWh 15.18/MWh 23.29/MWh
| November 1993 16.00/MWh 24;i_§ﬂlwh 16.02/Mwh 25.58/Mh__ |

E. Economy Energy Sales Prices—Base Case and Actual

The sales price for the Base Case is determined with the help of
the Montrose Power Control Staff (Montrose). The estimate of
economy energy sales prices involve three steps:

1. Identification of the range of market prices through review of
Montrose District Office Power Control staff’s summaries of
then-current weekly market prices, as reflected in Western’s
Weekly Reports to the Secretary.

2. Review of the actual monthly economy energy sales summary and,
with the help of the Power Control staff, identification of

those forced sales directly associated with interim release
constraints.

3. Assumption of expected sales price based on then-current

market conditions for that portion of sales identified in
step 2.

In most instances, Western would have had the f]exibi1ity'of
making all or most of the nonfirm energy sales during periods

8



when the value is greatest. For October and November, the
economy energy sales prices under the Base Case is the same as
the actual sales price, reflecting no forced sales within this
period. However, during the Summer months, (June, July,
August) and September there were significant price difference
between Base Case and actual sales prices. This is due to

high releases that occurred during the Summer months and in
September.

A comparison of average monthly economy energy sales, for Base
Case prices to Actual prices, and depicting the range of forced

sales that occurred during the summer and winter months are
presented below:

ECONOMY ENERGY SALES PRICES BASE CASE & ACTUAL

Differences
Between
Months Base Case Prices Actual Prices Base Case Prices
and Actual Prices
June 1993 $17.16/MWh $10.81/MWh $6.35/MWh
July 1993 18.29/MWh 16.59/MWh 1.70/MWh
August 1993 21.16/MWh 21.14/MWh 0.02/MWh
September 1993 23.08/MWwh 22.56/MWh 0.52/MWh
October 1993 22.42 /MWh 22.42/MWh 0.00/MWh
November 1993 22.16/MWh 22.16/MWh 0.00/MWh
—— —— ——————— ————




January 1994

Table 1
Glen Canyon Dam Interim Release
for June 1993
Net Expense Analysis

Base Case (Without Interim Release)

Firm Load & Losscs:

Actual (With Intcrim Release)

511,835 MWh Firm Load & Losses: 511,835 MWh

GC Generation: 288,767 MWh GC Generation: 288,767 MWh

Other CRSP/IP Generation: 259,807 MWh Other CRSP/IP Generation: 259,807 MWh

Total Generation: 548,574 MWh Total Generation: 548,574 MWh

Purchases: 9,661 MWh Purchases: 34,704 MWh

Off Pcak: 8,856 MWh Off Peak: 184 MWh

On Pcak: 805 MWh On Peak: 34,520 MWh

Surplus: 46,400 MWh Surplus: 71,443 MWh

Off Peak: 12,414 MWh Off Pcak: 51,392 MWh

On Peak: 33,986 MWh On Peak: 20,051 MWh
Purchase Prices: Purchase Prices:

Off Peak: $13.06/MWh Off Peak: $13.65/MWh

On Peak: $20.98/MWh On Peak: $20.98/MWh

Sales Price: $17.16/MWh Sales Price: $10.81/MWh

Purchase Expense: $132,548 Purchase Expense: $726,741

Off Peak: $115,659 Off Pcak: $2,512

On Peak: $ 16,889 On Peak: $724,230

Surplus Sales: $796,224 Surplus Sales: $772,299

Base Case Expense: (8663,676) Change Case Expense: (845,558)

Total Net Expense for June 1993 .. ... . . .ttt et $618.118

10




a -

Base Case (Without Interim Rcleasc)

Table 2
Glen Canyon Dam Interim Relcase
for July 1993
Net Expense Analysis

Firm Load & Losses:

January 1994

Actual (With Intcrim Releasc)

627,864 MWh Firm Load & Losses: 627,864 MWh
GC Generation: 430,622 MWh GC Generation: 430,622 MWh
Other CRSP/IP Generation: 177,835 MWh Other CRSP/IP Generation: 177,835 MWh
Total Generation: 608,457 MWh Total Generation: 608,457 MWh
Purchases: 51,107 MWh Purchascs: 55,475 MWh
Off Pcak: 49,974 MWh Off Peak: 71 MWh
On Peak: 1,133 MWh On Peak: 55,404 MWh
Surplus: 31,700 MWh Surplus: 36,068 MWh
Off Pcak: 4,284 MWh Off Pcak: 30,512 MWh
On Pcak: 27,416 MWh On Peak: 5,556 MWh
Purchase Prices; Purchase Prices:;
Off Peak: $10.03/MWh Off Peak: $10.03/MWh
On Peak: $22.11/MWh On Peak: $22.11/MWwWh
Sales Price: $18.29/MWh Sales Price: $16.59/MWh
Purchase Expense: $526,290 Purchase Expense: $1,225,695
Off Peak: $501,239 Off Peak: §712
On Peak: $25,051 On Peak: $1,224982
Surplus Sales: $579,793 Surplus Sales: $598,368
Base Case Expense: ($53,503) Change Case Expense: $627,326
Total Net Expense for July 1993 .................. o i $680,830



Glen Canyon Dam Intcrim Releasc
for August 1993
Net Expense Analysis

Base Case (Without Interim Releases)

Firm Load & Losses:

632,575 MWh

January 1994

Actual (With Interim Release)

Firm Load & Losscs: 632,575 MWh

GC Generation: 441,676 MWh GC Generation: 441,676 MWh

Other CRSP/IP Generation: 154,112 MWh Other CRSP/IP Generation: 154,112 MWh

Total Generation: 595,788 MWh Total Generation: 595,788 MWh

Purchases: 64,660 MWh Purchascs: 66,309 MWh

Off Pcak: 62,871 MWh Off Peak: 626 MWh

On Pcak: 1,789 MWh On Peak: 65,683 MWh

Surplus: 27,873 MWh Surplus: 29,522 MWh

Off Pcak; 5,102 MWh Off Peak: 25,898 MWh

On Pecak: 22,771 MWh On Peak: 3,624 MWh
Purchase Prices: Purchase Prices:

Off Peak: $13.25/MWh Off Peak: $13.25/MWh

On Peak: $22.09/MWh On Peak: $22.09/MWh

Sales Price: $21.16/MWh Sales Price: $21.14/MWh

Purchase Expense: $872,560 Purchase Expense: $1,459,232

Off Pcak: $833,041 Off Pcak: $8,295

On Peak: $39,519 On Peak: $1,450,937

Surplus Sales: $589,793 Surplus Sales: $624,095

Base Case Expense: $282.767 Change Case Expense: $835,137

Total Net Expense for August 1993 . .. ... ... ..ttt ittt eneteeernennnnannss $552,370




Table 4

Glen Canyon Dam Interim Release
for September 1993
Net Expense Analysis

Base Casc (Without Interim Releases)

January 1994

Actual (With Interim Release)

Firm Load & Losses: 519,336 MWh Firm Load & Losses: 519,336 MWh
GC Generation: 314,013 MWh GC Generation: 314,013 MWh
Other CRSP/IP Generation: 139,657 MWh Other CRSP/IP Generation: 139,657 MWh
Total Generation: 453,670 MWh Total Generation: 453,670 MWh
Purchases: 83,788 MWh Purchases: 68,124 MWh
Off Peak: 75,997 MWh Off Peak: 14,907 MWh
On Pecak: 7,791 MWh On Peak: 53,217 MWh
Surplus: 18,123 MWh Surplus: 2,458 MWh
Off Peak: 2,977 MWh Off Peak: 941 MWh
On Peak: 15,146 MWh On Peak: 1,517 MWh
Purchase Prices: Purchase Prices:
Off Peak: $15.79/MWh Off Peak: $15.82/MWh
On Peak: $22.78/MWh On Peak: $23.03/MWh
Sales Price: $23.08/MWh Sales Price: $22.56/MWh
Purchase Expense: $1377.472 Purchase Expense: $1,461,416
Off Peak: $1,199,993 Off Peak: $235,829
On Peak: $177,479 On Peak: $1,225,588
Surplus Sales: $418,279 Surplus Sales: $55,452
Base Case Expense: $959,193 Change Case Expense: $1,405,964
Total Net Expense for September 1993 ...................................._ $446,771



Table 5

Glen Canyon Dam Interim Release
for October 1993
Net Expense Analysis

Base Case (Without Interim Releases)

Firm Load & Losscs:

January 1994

“Actual (With Interim Relcase)

462,372 MWh Firm Load & Losses: 462,372 MWh

(;C Generation: 253,459 MWh GC Generation: 253,459 MWh

Other CRSP/IP Generation: 94,988 MWh Other CRSP/IP Genceration: 94,988 MWh

Total Generation: 348,447 MWh Total Generation: 348,447 MWh

Purchases: 117,645 MWh Purchases: 115,149 MWh

Off Peak: 93,174 MWh Off Peak: 45,681 MWh

On Peak: 24,471 MWh On Peak: 69,468 MWh

Surplus: 3,720 MWh Surplus: 1,224 MWh

Off Pcak: 804 MWh Off Pcak: 637 MWh

On Pcak: 2,916 MWh On Peak: 587 MWh
Purchase Prices: Purchase Prices:

Off Peak: $14.87/MWh Off Peak: $15.18/MWh

On Peak: $24.27/MWh On Peak: $23.29/MWh

Sales Price: $22.42/MWh Sales Price: $22.42/MWh

Purchase Expense: $1,979,409 Purchase Expense: $2,311,347

Off Peak: $1,385,497 Off Peak: $693,438

On Peak: $593.911 On Peak: $1,617,910

Surplus Sales: $83,402 Surplus Sales: $27,442

Base Case Expense: $1,896,006 Change Case Expense: $2,283,905

Total Net Expense for October 1993 . . ... ... ..ttt e s neeneneneenennenns $387,899
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Table 6

Glen Canyon Dam Interim Releasc
for November 1993
Net Expense Analysis

Base Case (Without Interim Rcleases)

January 1994

Actual (With Intcrim Release)

Firm Load & Losses: 468,852 MWh Firm Load & Losses: 468,852 MWh
GC Generation: 292,691 MWh GC Generation: 292,692 MWh
Other CRSP/IP Generation: 119,095 MWh Other CRSP/IP Generation: 119,095 MWh
Total Generation: 411,786 MWh Total Generation: 411,787 MWh
Purchases: 90,452 MWh Purchases: 58,594 MWh
Off Peak: 88,642 MWh Off Pcak: 29,039 MWh -
On Peak: 1,810 MWh On Peak: 29,555 MWh
Surplus: 33,386 MWh Surplus: 1,529 MWh
Off Pcak: 3,343 MWh Off Peak: 165 MWh
On Peak: 30,043 MWh On Peak: 1,364 MWh
Purchase Prices: Purchase Prices:
Off Peak: $16.00/MWh Off Peak: $16.02/MWh
On Peak: $24.56/MWh On Peak: $25.58/MWh
Sales Price: $22.16/MWh Sales Price: $22.16/MWh
Purchase Expense: $1,462,726 Purchase Expense: $1,221,222
Off Peak: $1,418,272 Off Peak: $465,205
On Peak: $44 454 On Peak: $756,017
Surplus Sales: $739,834 Surplus Sales: $33,883
Base Case Expense: $722,892 Change Case Expense: $1,187,339
Total Net Expense for November 1993 ......................... ... ... .. .. $464,447
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January 1994

TABLE 7
GLEN CANYON DAM INTERIM RELEASE
Summary of Estimated Actual Net Expense
Associated With Interim Release

WY 1992 Cumulative Net Expense . . . . . . . $5,311,632

Month/Yr Estimated Actual Cumulative Estimated
Net Expense Actual Net Expense

October 1992 $336,662 $5,648,294

November 1992 375,274 6,023,568

December 1992 - 471,698 6,495,266

January 1993 466,684 6,961,950

February 1993 380,314 7,342,264

March 1993 344,101 7,686,365

April 1993 227,469 7,913,834

May 1993 311,296 8,225,130

June 1993 618,118 8,843,248

July 1993 680,830 9,524,078

August 1993 552,370 10,076,448

September 1993 446,771 10,523,219

WY 1993 Net Expense . . . . . . . . . . ... $5,211,587

WY 1993 Cumulative Net Expense . . . . . . . $10,523,219

October 1993 387,899 10,911,118

November 1993 464,447 11,375,564

WY 1994 Net Expense . . . . . . . . ... ... $852,346
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JUNE 22, 1994
GLEN CANYON DAM
PRELIMINARY MONITORING OF RELEASES

JANUARY THROUGH MAY 1994

Monthly Plots:

Glen Canyon Dam Integrated Hourly Releases

Glen Canyon Dam Integrated Hourly Ramping Rates
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