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SECTION 2

RESULTS AND CONCLUSIONS

Two methods of diel D.O. curve analysis were used to determine total
daily community respiration (R) and photosynthesis (P) rates in the MERS
field channels. The first is a graphical-analytical method described by
Mattke and Stefan (1980). The second uses a computer model DORM (Dissolved
Oxygen Routing Model) which solves the unsteady advective, dispersive, D.O.
transport equation for P & R values as discussed by Gulliver, Mattke, and
Stefan (1980). DORM may also be used to simulate the graphical method by
assuming zero surface oxygen exchange, zero dispersion, and no temperature

or D.0O. dependence of respiration.

Tables la and 1lb give the best estimates of total daily. rates of photo-
synihesis and total daily rates of respiration obtained by either of the two
methods. To arrive at the values in Table la, adjustments of partial daily
rates to total daily rates had to be made. The procedure is described in

Section 4.

For three surveys (8-23-77, 4~-25-77, and 4-26-77) respiration and
photosynthesis rates were calculated by three different nethods: (a) the
graphical-analytical method, (b) the numerical routing method DORM, and
(c) a numerical simulation of the graphical-analytical method with DORM,

The results are giveh in Table 7.A

The complete routing (DORM) gave consistently higher rates of R and
P than the graphical method. This is due to the omission of reaeration
(surface oxygen exchange) in the graphical method. Based on Table 7 values,
the effect of reaeration on P and R is channel position dependent, at
least in spring and late summer. In the winter, reaeration effects may

be the same throughout the channel because of low respiration rates.

Total daily rates of respiration and total daily rates of photosyn-

thesis obtained by the graphical method were consistently smaller than



TABLE la. BEST ESTIMATES OF TOTAL DAILY RATES OF PHOTOSYNTHESIS

-2 -1
(gm = day ")
Date Channel Nos.
Station Nos, 1 4 5 8
7-28-76 | |
6 - 10 12.83 18.89 16.52 10.12
14 > 18 9.41 14.54 13.78 10.81
7-29-76
6 » 10 20.23 16.81 18.21 10.09
14 » 18 11.70 16.63 13.07 13.19
8-5-76
6 » 10 7.46 7.84 9.06 17.01
14 > 18 11.64 3.48 7.04 13.43
10-27-76
2 -+ 10 3.20 4.81
10 - 18 3.86 6.36
10-28-76
210 ° 3.11 . 4.55
10 » 18 4.21 6.35
1-26-77
210 ‘ 8.46
10 > 18 6.48
1-27-77
2 > 10 8.26
10 » 18 7.23
4-25-77
2~ 10 5.77* 11.88%*
10 > 18 7.48* 12.09=*
4-26~77 '
2 + 10 5.97% 12,79*
10 -+ 18 9.14%* 13.20*
7-19-77
2 -+ 10 18.76 19.81 11.79
10 - 18 11.06 15.07 17.94
7-20-77
2 - 10 12.45 “13.10 6.25.
10 - 18 7.39 12,22 11.41
8-23-77
2> 10 10.96* ' . 9.73*
10 » 18 10.37* 13.,13%*

*P-values determined by numerical routing with DORM (see Table 7).
All others are obtained by the graphical method and adjusted.




TABLE 1b, BEST ESTIMATES OF TOTAL DAILY RATES OF RESPIRATION

(g m'-2 day_l) '
Date
Station Nos, 1 4 5 8
7-28-76
6 - 10 19.45 17.99 19.45 17.54
10 » 14 15.47 19.03 _ 20.58 18.88
8-5-76 : .
6 -~ 10 24.56 9.21 9.21 22,22
10 » 14 22,13 11.29 8.36 10.67
10-27-76 .
2+ 10 3.47 10.88
10 » 18 4,21 8.30
1-26-77
2> 10 1.13 4.13
10 » 18 - 4.09
4-25-77
2-+10 ' 8.21% 16.50%*
10 > 18 9.98% 12.75%*
4-26-77 . .
2 > 10 8.65% 17.28*
10 » 18 10.81* 13.75*
7-19-77
2 » 10 17.99 20.97 17.43
10 » 18 12,24 19.86 18.96
8-23-77 '
2 > 10 10.54%* 14.36%*
10 - 18 10.08* 14.35*

*R-values determined by numerical routing with DORM. 'All other obtained
by the graphical method,

NOTE: Unstarred values were derived from Table 3 values as follows:

R(g m—3 hr_%Lr* (24 hrs/day) * h(m)
(reaeration adjustment)

R(g m 2 day 1)=

r

h -3 h -l)-= respiration rate, obtained by graphical method
where R{g m r and given in Table 3 ‘

h(m) = hydraulic mean depth given in Appendix C

reaeration adjustment (accounts for omission of reaeration in
graphical method)

0.87 for upper channel reaches

0.76 for lower channel reaches

L1}




those obtained by the DORM. The average fractions were 87 per cent and

89 per cent, respectively, for the upper channel reach (Stations 2-10) and
76 per cent and 81 per cent, respectively, for the lower channel reach
(10-18) . The results of the graphical method (Tables 3 and 6) were

divided by these fractions to obtain the value in Tables 1a and 1b.

A sensitivity analysis was conducted to determine hcw rates of photo-
synthesis and respiration change in response to changes in residence time,
This was of particular interest because information on channel cross
sections was very incomplete. It was found that P and R rates go up as
residence time goes up, and vice versa (Table 8). The relationship is
nonlinear; for a +20 per cent change in residence time, R changed from +1.7
per cent to 11.0 per cent; for a -20 per cent change in residence time,

R changed between -2.3 per cent to -9.6 per cent. The associated rate
changes for photosynthesis (P)are +2.9 per cent to +13.6 per cent and -2.6
per cent to -12,7 per cent. For an unknown reason, this result is different
from that found by Gulliver et al. (1980). Gulliver et al. (1980) found
consistently a change of 17 to 18 per cent in total daily R and total

daily P when residence times were changed by 20 per cent.



SECTION 3

RECOMMENDATIONS

It is recommended that in future studies using diel dissolved oxygen
routing, particular care be taken to measure channel cross sections and

flow rates or hydraulic residence time directly by tracer routing.

Application of a constant correction coefficient to the results of
the graphical method implies that reaeration effects are of the same
magnitude in spring, summer and fall. It is believed thail: this is not
an unreasonable assumption, which has been verified at least for spring
and late summer data. Application of the numerical method DORM would

eliminate the assumption.



SECTION 4

APPLICATION OF A GRAPHICAL-ANALYTICAL PROCEDIJRE
FOR STREAM PRODUCTIVITY ANALYSIS

GENERAL PROCEDURE

During 1976 and 1977 two-station diel D.O. measurements were taken
by D. Rastetter of the Monticello Ecological Research Station staff. The
data were made available to the authors for analysis. The data are repro-

duced in Appendix A.

To estimate the rates of community photosynthesis P |[g m"2 day—l) and
the rates of community respiration R from the D.O. measurements a graphical-
analytical routing method which is described by Mattke and Stefan (1980)

was used. The method includes the following steps:

After calculating the hydraulic residence time in a channel
reach, the upstream station diel oxygen curve with the residence
time added to the D.O. measurement time is plotted or. the same
graph with the downstream station diel oxygen curve. The differ-
ence in D.O. during night hours divided by the residence time v
yields an hourly nighttime respiration rate. All nighttime respira-
tion rates are averaged and used as an estimate of thte respiration
rate that occurred during daylight hours. The photosynthetic rate
is graphically determined by measuring the D.O. difference each
hour during daylight. Each value is divided by the residence time
to give an hourly rate; adding the average respiraticn rates gives
an hourly photosynthetic rate (g m=3 hr—1l). The photosynthetic
rates in g m~3 hr~l were multiplied by the hydraulic mean depth
to produce photosynthetic rates per unit surface area in g m~2 hr~1,
Addition of all hourly photosynthetic rates (g m=2 hr=1l) yielded
an accumulated rate for the period of record.

Tables and graphs used in the actual computations are reproduced in

-

Appendix B.

- Residence Times

Residence times computed from 1976 and 1977 morphological channel

data and temperature front data are summarized in Table 2. Residence



TABLE 2.

CHANNEL SEGMENTS AND RESIDENCE TIMES FOR 1976-77 DIEL

D.O. CURVE ANALYSIS

Survey Period

Channel Nos.

Hours & Date 1l ‘ 3 4 5 1
0515 7/28/76 6+10' * 6+10! 6+10! * 610}
to 2115 7/29/76  2.222 2.16° 2.162 2.16%
14+18 ' 14+18 14+18 14+18
2.22 2.16 2.16 2.16
1300 8/5/76 6+10 * §+10 6+10 * 6+10
to 0920 8/6/76 1.37 . 1.37 1.32 1.37
14+18 14+18 14+18 14+18
1.37 1.37 1.32 1.37
0640 10/27/76 * * * 2+10 * 2+10
to 1800 10/28/76 2.06 2,08
10+18 10+18
2.00 2,03
06060 1/26/77 * * * 2+10 * 2+10
to 1730 1/27/71 2.06 ' 2.08
10+18 10+18
2.00 2.03
0400 4/25/77 * * * 2410 * 2410
to 1620 4/26/77 . 2.06 2.03
10+18 10+18
2.00 2.0°
0500 7/19/77 2+10 ** * 2+10 sx 2+10
to 1700 7/20/77 2.04 2.06 2,02
10+18 10+18 10-+18
1.78 2.00 2.0°
0500 8/23/77 * * * 2+10 itw 2+10
to 0500 8/24/77 2.06 2,007
1018 10+18
2.00 2.00%

* No D.O. data taken.

*#* D,0, data taken, but channel segment residence time was too large for diel
D.0. curve analysis.

! Channel Reach,

Station numbers.

? Hydraulic Residence Time (hrs).

3 Hydraulic Residence Times determined by temperature fronts,




times for 7-28 and 7-29-76, 8~5-76, and 10-27 and 10-~-28-76¢ were computed
between stations 6 and 10 and stations 14 and 18. However, residence

times for 10-27 and 10-28-76, 1-26 and 1-27-77, 4-25 and 4(-26-77, 7-19

and 7-20-77, and 8-23-77 were computed between stations 2 and 10 and sta-
tions ld and 18 to obtain longer residence times for the cdiel curve analy-
gsis. On 7-19 and 7-20-77 and 8-23-77 a low flow rate in channel 3 resulted

in unreasonably high residence times for the analysis,

Determination of hydraulic mean residence times presented difficulty
because morphological channel data were incomplete. Channel cross section
data were obtained on 8-4 and 8-5-77 in channels 5 and 8, on 4-6-77 in chan-
nell, and on 10~4 and 10-18-76 for channel 1. The averége cross-sectional
areas and flow rates were used to compute the residence time for each
reach. The 8-4 and 8-5-77 calculated residence times were 2.06 hours and
2,00 hours in channel 5 and 1.65 hours and 1.64 heﬁrs in channel 8 for the
upper and lower reach, respectively. These residence times were initially
applied to the 7-19 and 7-20-77 and 8-~23-77 D.O. survey dates.

No morphological data in channels 5 and 8 were taken in the spring
and winter of 1977 and fall of 1976. However, areal cross sections and
surface widths were determined for channel 1 on 4-6-77. These channel
cheracteristics were used for channels 5and 8 on 4-25-77 and gave a better-
estimate than the July or August channel data because of the increased

water elevations due to macrophyte growth.

The 10-4 and 10-18-76 channel 1 morphometric survey was used to compute
the residence times for the 7-28 and 7-29-76 and 8-5-76 D.O. measurements.
Channel riffles were measured on 10-4-76 and channel pool sections on
10-18-76 and compiled to obtain a complete channel survey. The channel 1
data were applied to channels 4, 5, and 8 for residence time computations

and are listed on Table 2.

The residence times calculated from the 8-4 and 8-5-77 and 4-6-77
morphological channel data were compared with residence times obtained by
routing temperature discontihuities. Power failures produced temperature
fronts in channel 8 before.and after the 8-23-77 D.O. survey (see Figs, 1
and 2). Because channel 5 was not heated, thefe were no temperature fronts
which could be used to estimate residence times. In this case the residence

times computed from the 8-4 and 8-5-77 cross section surveys were assumed
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correct for channel 5 because they were the same as the temperature front

residence times in channel 8.

The application of channel 1 cross sections to channels 5 and 8 was
tested by comparing a 4-19-77 channel 8 temperature front to the 4-6-77
channel 1 cross sections. The upper reach residence time determined by
the temperature front, shown in Fig. 3, agreed with that cetermined from
channel 1 morphological data which was 2 hours, The downstream channel 8
temperature front does not give as precise residence time resolution but is
at least 2 hours. The lower reach channel 1 data residence time was 1.64
hours, which is at least 18 per cent lower than the tempefature'front resi-
dence time. It was assumed that the lower reach travel time was the same
as the upper reach travel time of 2 hours, which was used in the graphical
analysis for 4-25 and 4-26-77, 1-26 and 1-27-77, and 10-27 and 10-28-77.
Table 2 summarizes and lists the best estimates of channel residence times

determinated by morphological or temperature front data.

Only the starting time and the end time of each D.O., sampling interval
in the MERS channels had been recorded. It was therefore necessary to esti-
mate the actual time at which a D.O. sample was taken from a particular
station. Knowledge of the sampling sequence in which stations along the
channels were sampled permitted estimates of actual D.O. measurement times.
Knowing the length of a survey and the number of stations sampled, it was
determined that it took approximately 3 minutes to collect each D.O. sample
and to travel to the next station. Therefore, 3 minutes were added to the
sampling time of each station in the order sampled. The D.O. measurements

along with the estimated time are shown in Appendix A,

Rates of Community Respiration & Photosynthesis

Respiration Rates

Several difficulties were encountered in the determination of community
respiration and photosynthesis rates as explained and discussed in the para-

graphs that follow.

The July 28 and 29, 1976, respiration rateé were difficult to evaluate
becauée of the lack of D.O. data during the night. As shown on the graphs
for 7-28 and 7-29-76 in Appendix B, linear interpolation between late
evening and early morning D.O. reading resulted in unreasonably high

respiration rates. In view of this problem, the oxygen curves were

11
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evaluated only to the point where the actual D.O. readings ended. When
the computed residence time was obviously incorrect or when no D.O,
measurements had been taken during the night, the respiration rate for the
reach upstream or downstream was used. This problem only cccurred on
7-28-76 in channels 4 and 5 between stations 6 and 10 as indicated in

Table 3.

At low D.O. concentrations respiration may be reduced. When D.O.
concentration fell below 3 mg/% during the night, a respiration rate limi~
tation was anticipated. This data was therefore not used in determining
an average respiration rate. Date restrictions for this method of analysis

are footnoted in Table 3.

Photosynthetic Rates

When morphological channel residence time undefestimated temperature
front residence time (channel 8), the surveyed cross-secticnal areas were
§djusted in proportion to the difference in residence times. It was assumed
that the surface width remained the same in spite of the areal increase
because of the steep channel slopes. The hydraulic mean depth for each
reach was determined using the newly computed cross sections divided by the
known surface width. This hydraulic mean depth was multiplied by the volu-

3

metric photosynthetic rate (g m hr—l) to yield a photosynthetic rate

2 hr-l) per unit surface area. The daily community photosynthetic

(g m
rates derived from the given D.O. data are presented in Table 4. Difficul-

ties encountered during the analysis are identified.

A problem arose from incomplete D.O. measurements, not covering all of
the daylight hours. The computed daily photosynthetic rates were therefore
partial rates and had to be multiplied by a coefficient to obtain total
daily photosynthetic rates. The coefficient was derived (T'able 5) by deter-
mining the fraction of total hourly photosynthetic rates that the missing
daylight hours represented, This was accomplished by determining fractions
of total daily photosynthesis from complete data sets obtained on other
survey days. The complete data sets were chosen on the basis of similarity
of light intensity and length of day. The fractioning process is designed
to account for changes in light intensity over a day, and to account for
differences in total daily radiation between the dates which are being

. compared. Three days (from which the coefficients were derived} were chosen

13



TABLE 3. HOURLY RESPIRATION RATES FROM
GRAPHICAL~-ANALYTICAL PROCEDURE

(g m_3 hr—l)
Date Channel Nos.
~Station Nos. 1 4 5 8
7-28-76
6 ~ 10 1.33 a 1.23 b, e 1.33 b, e 1.20 a
14 » 18 1.00 a 1.23 1.33 a 1.22 a
8-5-76
6+ 10 1.68 0.63 0.63 - 1.52 ¢
14 » 18 1.43 ¢ , 0.73 ¢ 0.54 ¢ 0.69 c
10-27-76
2+ 10 0.37 1.16
10 » 18 0.37 0.73
1-26-717
2+ 10 . 0.12 d 0.44
10 - 18 d 0.36
4-25-77
2> 10 0.84 1.72
10 ~ 18 0.84 . 0.92
7-19-77
2> 10 1.63 2.00 1.58
10 - 18 1.02 1.70 1.58 ¢
8-23-77 :
2> 10 ' 1.06 1.39

10 » 18 0.86 1.59 ¢

a - Used only AD.O. after sunset + lag time to determine respiration value.

b - Lag seems to be incorrect and no D.O. data readings during the
evening. Used computed downstream respiration value.

¢ - D.O. values below 3 mg/Q were not used in calculating respiration.
d@ - AD.O. too small to make meaningful analysis.

e - Lag time appears to be incorrect (started 2300 Hr in calculating
R-value)

14



TABLE 4. PARTIAL DAILY RATES OF COMMUNITY PHOTSYNTHESIS
FROM GRAPHICAL-ANALYTICAL PROCEDURE

d -
e -

missing, i.e. a, implies first 4 consecutive hours after sunrise.
Missing hours before sunset where N indicates number of tours
missing, i.e. b, implies last 2 hours before sunset are missing.
Negative photosynthetic rate value occurred before sunset so this
value was not included in accumulated photosynthetic rate.
Residence time seems incorrect.

AD.O. too small to make meaningful analysis.

NOTE: Hydraulic mean depths are given in appendix C.

- -1
(g m 2 day )
Date Channel Nos.
Station Nos. 1 4 5 8
7-28-76
6~ 10 11.13 a, 16.38 a,, 4 14.33 a,, d 8.49 ag
14 + 18 6.79 a, 11.48 a, 10.88 a, 8.54 a
2
7-29-76
6+ 10 18.01 14.96 d 16.21 a 8.75 a,
14 + 18 9.48 ¢, d 13.47 10,32 a, 9.51 a4
8-5-76
6 +~ 10 2,90 a9 3.05 a9 3.52 a9 6.61 a9
14 » 18 4.11 a9 1.23 a9 2.49 a9 4.75 a9
10-27-76
2> 10 2.85 4.28
10 + 18 3.10 al 5.15
10-28-76
2+ 10 2,25 b2 4.05
10 > 18 3.41 5.14
1-26-77
2+ 10 0.01 e 7.53
10 - 18 - e 5,25
1-27-717
2+ 10 -—- e 7.35
10 > 18 : -— e 5.86
4-25-77
2+ 10 4,55 10.09
10 + 18 5.21 8.18
4-26-77
2+ 10 4.03 b3 8.90 b3
10 - 18 5.38 b3 7.82 b3
7-19-77
2+ 10 16.57 a1 17.49 10.41 a1
10 -+ 18 8.89 a1 12.11 14.16 a2
7-20-77
2+ 10 8.92 b3 7.77 bs 4.48 b3
10 »+ 18 4.82 b 7.97 b 7.44 b
3 3 3
8-23-77 ‘ :
2+ 10 9.59 a1 8.17 a1
10 -+ 18 7.42 a 11.06 a
1 1
aN - Missing hours from sunrise where N indicates number of hours
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COEFFICIENTS TO ADJUST PARTIAL DAILY RATES OF PHOTOSYNTHESIS

TO TOTAL DAILY

RATES OF PHOTOSYNTHESIS

Date Coeff.

Date Coeff.

Hours Missing After Sunrise

Hours Missing Before

Was Derived Was Derived Sunset
For: From: 1l Hr 2 Hr 3 Hr 4 Hr 9 Hr 2 Hr 3 Hr 5 Hr
7/28-29/76 Coefficients
7/19-20/77 7/31/79
8/ 5/76
1.008 1.026 l1l.061 1.123 2.290 1.242 1.501

10-27-76 10-8-78 1.010 1.233
4-26-77 4-25-77 1.120
8-23-77 8~1-79 1.022

The 4-26-77 coefficient was derived from the 4-25~/7 survey as shown in Appendix D.

Example:




from Mattke and Stefan (1980) while the fourth day in April was selected
prior to the day with missing data as shown in Table 5., Table 6 presents
the corrected total daily photosynthetic rates. (For example, the adjusted

photsynthetic rate for channel 8 on 8/23/77 for Stations 2 to 10 is

8.17x1.022 = 8,35.)
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TABLE 6.

TOTAL DAILY RATES OF COMMUNITY PHOTOSYNTHESIS

FROM GRAPHICAL~ANALYTICAL PROCEDURE WITHOUT
REAERATION ADJUSTMENT

= -1
(g m? day )
Date Channel Nos.
Station Nos. 1 4 5 8
7-28-76 )
6 + 10 11.42 a, 16.81 a,, 4 14.70 Ay, d 9.01 a,
14 » 18 7.62 a4 11.78 a, 11.16 a, 8.76-a2
7~29-76
6 + 10 18.01 14.96 @ 16.21 d 8.98 a,
14 » 18 9.48 ¢, d 13.47 10.59 a, 10.68 a4
8-5-76 _
6 + 10 6.64 a5 €.98 ag 8.06 a4 15.14 34
14 + 18 9.43 a_- 2.82 a 5.70 a 10.88 a
9 9 9 9
10-27-76
2+ 10 2.85 4,28
-10 » 18 3.13 al 5.15
10-28=76
2> 10 2.77 b2 4.05
10 + 18 3.41 S.14
1-26~77
2 > 10 — e 7-53
10 + 18 -— e 5.25
1~-27-77 .
2-+>10 -~ e 7.35
10 »+ 18 -—e 5.86
4-25-77
2> 10 4.55 10.09
10 + 18 5.21 ‘ 8.18
4-26-78
2-+10 4.50 b3 9.97 b3
10 + 18 6.03 b3 8.76 b3
7-=19-77
2+ 10 16.70 a 17.63 10.49 al
10 + 18 8.96 al 12.21 14.53 al
7-20-77
2-+10 11.08 b3 11.66 b5 5.56 b3
10 + 18 5.99 b 9.90 b 9.24 b
3 3 3
8~23-77
210 9.80 a, 8.35 a)
10 > 18 7.58 a 11.30 a
1 1
aN - Missing hours from sunrise where N indicates number of hcurs missing,
i.e. a, implies first 4 consecutive hours after sunrise.
bN - Missing hours before sunset where N indicates number of hours

missing, i.e., b

implies last 2 hours before sunset are missing.

¢ - Negative photosynthetic rate value occurred before sunset, so this
value was not included in accumulated photosynthetic rate.

4 - Residence time seems incorrect.

e - AD.0. too small to make meaningful analysis

NOTE: Hydraulic mean depths are given in Appendix C.
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SECTION 5

APPLICATION OF THE NUMERICAL DISSOLVED OXYGEN ROUTING
METHOD (DORM) FOR STREAM PRODUCTIVITY ANALYSIS

A numerical Dissolved Oxygen Routing Model (DORM) was developed by
Gulliver, Mattke, and Stefan (1980) to determine total stream community
photosynthesis and respiration rates through successive routing of two-
station diel D.O. measurements. The model includes surface oxygen exchange,
longitudinal dispersion, a higher order curve extrapolation between
upstream D.O. measurements, and dependence of respiratory rate on water

temperature and D.O. concentration.

The graphical-analytical procedure can also be simulated by DORM
numerically. This is accomplished by making the same assumptions as in
the graphical method; namely,no surface oxygen exchange. (reaeration) or
longitudinal dispersion occurs, respirétion is independent of temperature
and D.O. concentration, and a linear -interpolation betweer. D.0O. measurements
is used. DORM used in this manner will be referred to as "graphical DORM"

as opposed to the "complete DORM,"

Two b.o. survey dates were selected (8-23-77 'and 4-25-77) for complete
DOERI: and graphical DORM analysis. These dates were used to investigate the
seasonal effect of surface exchange on photosynthesis and respiration rates.
All input parameters needed for DORM were readily available except for
appropriate channel cross sections. As previously discussed, when mor-
phological channel characteristics underestimated temperature front
residence times, the cross sections were increased in proportion to the

difference in their residence times,

Table 7 compares results from the complete DORM, the graphical DORM,
and the true graphical procedure for daily community respiration and
photosynthetic rates. As before, incomplete D.O. measurements taken

during the day resulted in partial photosynthetic rates. These values

18



61

TABLE 7., TOTAL AND PARTIAL DAILY COMMUNITY RESPIRATION AND PHOTOSYNTHESIS RATES FOR COMPLETE
DORM, GRAPHICAL DORM, AND THE GRAPHICAL-ANALYTICAL METHOD (UNADJUSTED FOR MISSING
DAYLIGHT HOURS)

Réspiration q m-2 duy-1 Photosynthesis g m-z c!a:y‘l 8 Graphical DORM § Graphical DORM
R-Value P-value
Complete Graphical Complete . Graphical 1s of Complete Is of Complete
Date Channel Segment DORM DORM Graphical DORM DORM Graphical DORM DORM
8-23-77 H] 2 10 10.54 8.78 9.36 8 10.72 9.41 9.59 8 B3 88
8-23-77 5 10 18 10.08 7.55 7.25 a 10.15 8.03 7.42 a, 75 79
8-23-77 8 2 10 14.36 13.27 12.79 a 9.52 8.55 8.17 a 92 90
8-23-77 8 10 18 14.35 11.63 13.90 a 12.85 10.8; 11.06 3 81 84
4-25~717 S 2 10 8.21 7.45. 6.85 5.77 5.14 4.55 91 89
34-25-77 5 10 18 9.98 8.04 7.26 7.48 5.95 S.21 81 80
4-25-77 8 2 10 16.50 14,59 14.04 11.88 10.61 10.09 88 89
4-25-17 8 10 18 12.75 9.44 7.95 12.09 9.68 B.18 74 80
4-26-77 5 2 10 8.65 7.45 6.85 b3 5.33 4.71 4.03 b3 86 ) 88
4-26-17 S 10 18 10.81 8.04 7.26 b3 8.1¢ 6.77 . 5.38.(:3 74 ) 83
4-26-277 8 2 10 17.28 14.59 14.04 b3 11.42 10.17 8.90 b3 84 89
4-26-77 8 10 18 13.75 9.44 7.95 b3 11.79 9.55 7.82 b3 69 81

a indicates 1 hour of D.0, measurements were missing before sunrise.

b3 indicates 3 hours of D.O. measurements were missing before sunset.




were multiplied by the coefficients in Table 5 to obtain ‘the total daily
photosynthetic rates listed in Table 8.

When comparing the graphical DORM and complete DORM, assuming a
small temperature change between the upstream and downstreanm reaches,
the D.O. saturation concentrations can be considered approximately the
same. The lower the measured D.O. falls below the D.O. saturation concen-
tration, the greater the oxygen influx from surface exchange. As a
control volume travels downstream, respiration occurs, which lowers the
D.O. concentration in that control volume. Thus, surface exchange should
increase downstream. The higher surface exchange becomes, the higher the
respiration rate must become to account for this increased oxygen input
iﬁto the system. The graphical methods with and without DORM will under-
estimate P and R downstream due to the increased extent of surface oxygen

exchange.

TABLE 8. TOTAL DAILY RATES OF PHOTOSYNTHESIS FROM DORM

-2 -1
(gm day )
Date Channel Nos.
Station Nos. 1 4 5 8
4-25-77
2> 10 5.77 11.88
10 » 18 ) 7.48 12.09
4-26-717 .
2> 10 5.97* 12.79%*
10 » 18 9.14 13.20
8-23-77
2+ 10 10.96%* 9,73*
10 - 18 . 10,37* ' 13.13*

*Photosynthetic rates adjusted from complete'DORM for missing daylight
hours.
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SECTION 6

RESIDENCE TIME SENSITIVITY ANALYSIS

Gulliver et al. (1980) found total daily community photosynthesis
and respiration rates very sensitive to the hydraulic residence time.
Thus, a sensitivity analysis was conducted with DORM to investigate

the influence of residence time on respiration and photosynthetic rates.

The residence time was increased and decreased by 20 per cent by
increasing and decreasing the cross-sectional area by 20 per cent. The
channel surface width was not altered in order to provide a constant
surface area for surface exchange. A 20 per cent error margin for
residence time was used for a variety of reasons. As discussed pre-
viously, residence time computed from channel cross sections was 18 per
cent lower than found by temperature fronts. Also, a 3 to 5 per cent
error is possible in the actual flow rate measurements at MERS., Also
variation in water depth due to macrophyte growth is observed at a con-

stant flow rate.

The results of the residence time sensitivity analysis are shown

in Table 9.
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TABLE 9.

RESIDENCE TIME SENSITIVITY ANALYSIS

% Difference

Respiration g m_z day-1 Photosynthesis ¢ m-2 day.1

Complete 20% 208 - Complete 20% 20% Respiration Photosynthesis
Date Channel Segment DORM Increase Decrease DORM Increase Decrease Increase Decrease Increase Decrease
8-23~77 5 2 10 10.54 11.18 9.94 10.71 11.50 10.03 6.1 -5.7 " 7.4 -6.3
8-23-77 5 10 18 10.08 11.19 9.11 10.15 11.53 8.86 11.0 -9.6 13.6 -12.7
8-23-77 8 2 10 14.36 14.86 13.93 9.53 .10.03 9.08 3.5 -3.0 5.4 -4.6
8-23-77 8 10 18 14.35 15.03 13.72 12.85 13.62 12.11 4.7 ~4.4 6.0 ~-5.8
4-25-77 5 2 10 8.21 8.49 7.89 5.78 6.01 5.43 3.4 -3.9 4.0 -6.0
4-25-77 5 10 18 9.98 10.50 9.50 7.48 8.06 6.94 5.2 -4.8 7.8 -7.2
4-25-77 8 2 10 16.50 16.79 16.12 11.88 12.22 11.57 1.8 -2.3 2.9 -2.6
4-25-77 8 10 18 12,75 13.57 12.01. 12,09 12.95 11.29 6.4 -5.8 7.1 -6.6
4-26-177 5 2 10 B.66 8.95 8.32 5.33 5.65 5.01 3.3 -3.9 6.0 -6.0
4-26-717 ] 10 18 10.81 11.37 10.27 8.16 8.85 7.52 5.2 ~5.00 8.5 -7.8
4-26-77 8 2 10 17.28 17.58 16.88 11.42 11.81 11.02 1.7 -2.3 3.4 -3.5
4-26-77 8 10 18 13.75 14.64 12.95 11.79 12.82 6.5 -5.8 8.7 -8.2

10.82
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APPENDIX A

SUMMARY OF DIEL DISSOLVED OXYGEN DATA

PROVIDED BY MERS

Format: 12F5.2, F5.2, 19
Data, Station #, Channel #, Date

The first twc lines give the values of the measured
D.O. (g/m3) and the following two lines give the
time (hrs) (after G:00 hr of the first day) corresponding

to each D.O. measurement.
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.95 9.20 9.25 9.15 8.90 8.45 8.00 7.75 -0 -0 -0 -0 15.5 9-20-78
10 3.10 4.10 5.10 6.10 7.08 8.08 9.0510.0511.0612.0513.05 15.5 9-20-78
_0B15.1514.0817.0818.0819.0820.1221.0324.0024.0024.0024.00 15.5 9-20-78
.80 4.80 6.80 4.80 6.80 6.85 7.00 7.20 7.50 7.90 8.30 8.65 17.5 9-20-78
.10 9.15 9.30 9.20 8.95 8.50 8.00 7.65 -0 -0 -0 -0 17.5 9-20-78
14 3.14 4.14 5.14 &6.14 7.09 8.10 9.0710.0711.0912.0713.08 17.5 9-20-78
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.59 3.59-4.59 5.59 6.59 8.00 9.0010.0011.0012.0513.0016.02 -2.5 9-13-78
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.05 7.05 7.05 7.05 7.05 7.20 7.20 7.25 7.30 7.40 7.45 7.50 6.5 9-13-78
.00 4.80 7.60 7.20 6.65 7.30 6.35 6.55 5.90 ~ O 0 0 6.5 9-13-78
.04 3.04 4.045.04 6.04 7.00 8.02 9.0210.0111.0212.0713.02 6.5 9-13-78
.0215.0216.0317.0118.0719.0220.0421.0422.0524.0024.0024.00 6.5 9-13-78
.85 6.85 6.85 6.85 6.85 6.95 6.95 7.00 7.00 7.10 7.30 7.30 8.5 9-13-78
.45 7.45 4.60 6.25 0 0 0 0 0 0 0 0 8.5 9-13-78
.07 3.07 4.07 5.07 6.07 7.02 8.04 9.0410.0311.0412.0913.04 8.5 9-13-78
.0319.0421.0622. 0824.0024.0024.0024.0024.0024.0024.0024.00 8.5 9-13-78
.35 6.35 6.35 6.35 6.35 6.50 6.50 6.60 6.70 6.85 7.10 7.15 11.5 9-13-78
.25 6.90 46.80 6.30 6.10 6.05 0 0 0 0 0 0 11.5 9-13-78
.11 3,11 4.11 5.11 6.11 7.04 8.06 9.0610.0411.0612.1113.06 11.5 9-13-78
.0718,1119.0720. 1021 . 0922.1124. 0024, 0024, 0024.0024.0024.00 11.5 9-13-78

5 5.75 5.75 5.75 5.75 5.95 6.00 6.00 6.15 6.30 4.60 6.75715.5 9-13-78B".
.00 4.55 6.55 6.05 0 0 O 0 0 0 0 0 15.5 9-13-78
.17 3.17 4,17 5.17 6.17 7.05 8.08 9.0810.0611.0812.1313.08 15.5 9-13-78
.0918.1319.0921.1124.0024.0024.0024.0024.0024.0024.0024.00 15.5 9-13-78
.40 5.40 S.40 5.40 5.40 5.65 5.70 5.90 6.20 6.50 6.65 46.90 17.5 9-13-78
V70 4.45 6.25 6.20 V) 0 0 0 0 0 0 0 17.5 9-13-78
.19 3.19 4.19 5.19 6.19 7.06 8.1010.0711.1012.1513.1016.10 17.5 9-13-78
.0818.1519.1221.1524.0024.0024.0024.0024.0024.0024.0024.00 17.5 9-13-78
.40 6.40 6.40 6.40 6.40 6.70 6.70 6.80 6.85 6.95 7.05 7.10 2.5 9-11-78
.10 7.10 7.15 7.10 7.00 4.90 0 0 0 0 0 0 2.5 9-11-78
.39 3.39 4.39 5.39 6.39 7.00 8.00 9.0010.0012.0013.0014.00 2.5 9-11-78
.0516.0517.0318.0519.0221.0524.0024.0024.0024.0024.0024.00 2.5 9-11-78
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APPENDIX B

TABULAR AND GRAPHICAL ANALYSIS

OF TWO-STATION DIEL DISSOLVED OXYGEN DATA

(Procedure described in University of Minnesota St.
Anthony Falls Hydraulic Laboratory Project Report
No. 198, June, 1981 and External Memorandum M-169,
Dec. 1980.)
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL
LOCATION OF REACH: Station 6 to 10 in Channel 1

Date: 7-28-76 Travel Time: 2.22 Hrs
Time at

Downstream R AD.O. | AD.O. P P

station 0w [gm?n|gm? | gmOnt | gmind [gmint| COTMENES

0000 *x 1. Error in Station 10
0100 D.0O. data.

0200 2. Only one hcur was
0300 used to compute
0400 respiration rate,
0500 due to lack of D.O.
0600 4 data.

0700

0800 1.33 0.12 0.05 1.38 0.73

0900 0.40 0.18 1.51 0.80

1000 0.66 0.30 1.63 0.86

1100 0.86 0.39 1.72 0.91

1200 1.01 0.46 1.78 0.94

1300 1.17 0.53 1.86 0.99

1400 1.19 0.54 1.87 0.99

1500 1.04 0.47 1.80 0.95

1600 0.85 0.38 1.71 0.91

1700 0.68 0.31 1.64 0.87

1800 0.21 0.10 1.42 0.75

1900 -0.43 -0.19 1.14 0.60

2000 v . -0.90 -0.40 0.92 0.49

2100 1.33 -1.51 -0.68 0.65 0.34

2200 ~-3.56

2300 1.33 -2 -1

2400 IP =11.13gm day

2500 _ 3

2600 R=1.33gn> het

2700

2800

2900

3000 4 1.33 0.59 0.27 1.60 0.85

3100 1.06 0.48 1.81 0.96

3200 1.49 0.67 2.00 1.06

3300 1.85 0.83 2.16 1.14

3400 2.32 1.04 2.37 1.26

3500 2.89 1.30 2.63 1.39

3600 3.34 1.50 2.83 1.50

3700 3.62 1.63 2.96 1.57

3800 3.51 1.58 2.91 1.54

3900 2.98 1.34 2.67 1.42

4000 2.44 1.10 2.43 1.29

4100 2.07 0.93 2.26 1.20

4200 1.56 0.70 2.03 1.08

4300 [ 0.96 0.43 1.76 0.93

4400 v  1.33 0.48 0.22 1.55 0.82

4500 D.O. Data Ended

4600 _ -1

4700 IP = 18.01 g m ~ day

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL
LOCATION OF REACH: Station 14 to 18 in Channel 1

‘Date: 7-28-76 Travel Time: 2.22 Hrs
Time at :

Downstream R D.O. | AD.O. P P

Station M) |g m3 ! % m e S 0 | gm-z bl gm'zm‘l Comments
0000 ** Only one hour was used tQ
0100 compute respiration rate
0200 due to lack of D.O. data.
0300

0400

0500

0600

0700

0800

0900

1000 1.00 1.80 0.81 1.81 0.89

1100 1.42 0.64 1.64 0.80

1200 1.54 0.69 1.69 0.83

1300 2.29 1.03 2.03 0.99

1400 2.20 0.99 1.99 0.98

1500 1.56 0.70 1.70 0.83

1600 0.72 0.32 1.32 0.65

1700 -0.13 -0.06 0.94 0.46

1800 -1.05 -0.47 0.53 0.26

1900 v -1.75 -0.79 0.21 0.10

2000 ¥ 1.00 -2.80 -1.26

2100

2200

2300 1.00 - -1
2400 IP =6.79 g m =~ day
2500 - Lo -3 -1
2600 R=1.00gm hr
2700

2800

2900

3000 4 1.00 -0.57 -0.26 0.74 0.36

3100 -0.48 0.22 0.78 0.38

3200 0.62 0.28 1.28 0.63

3300 3.41 1.54 2.54 1.24

3400 3.69 1.66 2.66 1.30

3500 3.72 1.68 2.68 1.31

3600 3.47 1.56 2.56 1.25

3700 2.91 1.31 2.31 1.13

3800 1.43 0.64 l.64 0.80

3900 ' 0.32 0.14 1.14 0.56

4000 -0.87 -=0.39 0.61 0.30

4100 -1.42 -0.64 0.36 0.18

4200 v -2.05 -0.92 0.08 0.04

4300 1.00 -2.71 -1.22

4400 4

4500

4600 -2 -1
4700 "IP =9.48 gm ~ day

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. -DIFFERENTIAL
LOCATION OF REACH: Station 6 to 10 in Channel 4

Date: 7-28~76 Travel Time: 2.16

Time at

Downstream R D.O, | AD.O. P P

Station Gs) {gm hr! ’ém-% gmohd | gmdnl gm2pel| COTMERES

0000 LA ‘ 1. Error in Station 10
0100 27.33 hr D.O. measure-
0200 ment.

0300 : 2. Residence time is not
0400 ) correct so R-value is
0500 difficult to determine.
0600 A 3. Will use R-value computed
0700 between stations 14 to 18
0800 1.23 0.09 0.04 1.27 0.33 . in channel 4.

0900 1.19 0.55 1.78 0.47

1000 : 1.91 0.88 2.11 0.55

1100 2.35 1.09 2.32 0.60

1200 2.32 1.07 2.30 0.60

1300 2,10 0.97 2.20 0.58

1400 ) 2.13 0.99 2,22 0.58

1500 2.34 1.08 2.31 0.60

1600 2.29 1.06 2.29 0.60

1700 - 2.10 0.97 2,20 0.58

1800 1.56 0.72 1.95 0.51

1900 v 0.83 0.38 1.61 0.42

2000 § 1.23  -0.23 -0.11 1.12 0.29

2100 -1.36 =~0.63 0.60 0.16

2200

2300

2400 5P = 16.38 g m 2 day !

2500 o 3 a1

2600 R=1.23 gm ~ hr

2700 .

2800

2900

3000 A 1.23 -1.51 -0.70 0.53 0.28

3100 -1.11 -0.51 0.72 0.38

3200 -0.10 -0.05 1.18 0.63

3300 1.05 0.49 1.72 0.91

3400 1.88 0.87 2.10 l.ll»

3500 2.41 1.12 2.35 1.25

3600 2.68 1.24 2.47 1.31

3700 2.97 1.38 2.60 1.38

3800 2.86 1.32 2.55 1.35

3900 2.47 1.14 2.37 1.26

4000 2.22 1.03 2.26 1.20

4100 2.12 0.98 2.21 1.17

4200 L 1.42 0.66 1.89 1.00

4300 b 0.44 0.20 1.43 0.76

4400 v 1.23 -0.35 0.16 1.07 0.57

4500 -1.01 0.47 0.76 0.40

4600 -2 -1

4700 IP = 1l4.96g m ~ day

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D,O. DIFFERENTIAL

LOCATION OF REACH: Station 14 to 18 in Channel 4

Date: 7-28-76 Travel Time: 2.16 Hrs.
Time at

.Downstream R AD.Q. | AD.O.

Station 0w) [gm hlfgm™ gmobl | gmdn! fgm 2! Comments
0000 «*

0100

0200

0300

0400

0500

0600

0700

0800 1.23 0.53 0.24 1.48 0.73

0900 1.42 0.66 1.89 0.93

1000 1.77 0.82 2.05 1.00

1100 1.63 0.76 1.98 0.97

1200 1.80 0.83 2.06 1.01

1300 2.09 0.97 2.20 1.08

1400 2.09 0.97 2.20 1.08

1500 1.88 0.87 2.10 1.03

1600 1.68 - 0.78 2.01 0.98

1700 1.39 0.64 1.87 0.92

1800 0.72 0.33 1.56 0.76

1900 J -0.24 -0.11 1.12 0.55

2000 ¥ { -1.23 -0.57 0.66 0.32

2100 1.23 -2.11 -0.98 0.25 0.12

2200

2300 1.10 -2 -1
2400 1.19 IP = 11.48gm day
2500 1.35 - a3 4
2600 1.41 R =1.23gm "~ hr
2700 1.35

2800 1.25

2900 1.06

3000 4 1.23 -1.55 =0.72 0.51 0.25

3100 ~0.57 -0.26 ~ 0.97 0.48

3200 0.56 0.26 1.49 0.73

3300 1.52 0.70 1.93 0.95

3400 2.64 1.22 2.45 1.20

3500 3.52 1.63 2.86 1.40

3600 3.49 1.62 2.85 1.40

3700 3.10 1.44 2.66 1.30

3800 2.47 1.14 2.37 1.16

3900 1.94 0.90 2.13 1.04

4000 1.45 0.67 1.90 0.93

4100 1.31 0.61 1.84 0.90

4200 0.79 0.37 1.59 0.78

4300 0.08 0.04 1.27 0.62

4400 v -1.18 -0.55 0.68 0.33

4500 1.23 -0.14

4600 -2 -1
4700 IP = 13.47 g m day

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL
LOCATION OF REACH: Station 6 to 10 .in Channel 5

Date: 7-28-76 . " . Travel Time: <2.16 Hrs
Time at

Downstream R AD.O. | AD.O. P P

Station Mm) [gm sl gm gmoh? | gm3nl fgmZnt Comments

0000 - ** ’ 1. Residence time is not
0100 . correct so F-value is
0200 difficult to determine.
0300 2. Will use R-value
0400 computed between
0500 stations 14 to 18 in
0600 p channel 5.

0700 ’

0800 1.33 0.42 0.19 1.52 0.81

0900 1.18 0.55 1.88 1.00

1000 1.47 0.68 2.01 1.07

1100 " 1.26 0.58 1.91 1.01

1200 1.37 0.63 1.96 1.04

1300 1.79 0.83 2.16 1.14

1400 2.16 1.00 2.33 1.23

1500 2.46 1.14 2.47 1.30

1600 . 2.45 1.13 2.46 1.30

1700 2.16 1.00 2.33 1.23

1800 1.61 0.74 2.08 1.10

1900 A v 0.95 0.44 1.77 0.90

2000 v 1.33 0 0.00 1.33 0.70

2100 -0.82 ~0.38 0.95 0.50

2200

2300

2400 IP = 14.33 g n"2 day_l

2500 _ . L

2600 R =1.33¢gm 3 hr 1

2700

2800

2900

3coo T 1.33 -1.03 -0.48 0.85  0.45

3100 -0.41 -0.19 1.14 0.60

3200 ‘ 0.45 0.21 1.54 0.82

3300 1.19 0.55 1.88 1.00

3400 1.75 0.81 2.14 1.13

3500 2.02 0.94 2.26 1.20

3600 2.48 1.15 2.48 1.31

3700 3.00 1.39 2.72 1.44

3800 3.21 1.49 2.82 1.49

3900 3.20 1.48 2.81 1.49

4000 2.65 1.23 2.56 1.36

4100 1.74 0.81 2.14 1.13

4200 0.74 0.34 1.67 0.89

4300 |4 0.14 0.06 1.40 0.74

4400 v 1.33 -0.35 =-0.16 1.17 0.62

4500 -0.66 -0.31 1.02 0.54

4600 o a1

4700 IP = 16.21gm day

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL

LOCATION OF REACH: Station 14 to 18 in Channel 5

Date: 7-28-76 ‘Pravel Time: 2.16 Hrs
Time at

Downstream R D.O. | AD.O. P

Statijon (ws) zrﬂ'Jhr'lﬁs\"f3 gmoh! | gm3nel fgm 2! Comments
0000 *% Only one hour was used to
0100 complete respiration rate,
0200 due to lack of N.0. data
0300

0400

0500

osoo %

0700 .

0800 1.33 0.18 0.08 1.41 0.69

0900 1.04 0.48 1.81 0.89

1000 1.47 0.68 2.01 0.98

1100 1.25 0.60 1.91 0.94

1200 1.45 0.67 2.00 0.98

1300 1.75 0.81 2.14 1.05

1400 1.74 0.81 2.14 1.05

1500 1.49 0.69 2,02 0.99

1600 1.09 0.50 1.83 0.90

1700 0.78 0.36 1.69 0.83

1800 0.05 0.02 1.35 0.66

1900 -0.62 -0.29 1.04 051

2000 Y Vb Zilse —0.74 0.59 0.29

2100 1.33 -2.34 -1.08 0.25 0.12

2200

2300 1.33 -2 -1
2400 IP = 10.88 g m * day
2500 - 3. -1
2600 R =1.33 g nm hr
2700

2800

2900

jcoo0 4 1.33

3100

3200 0 0.00 1.33 0.65

3300 0.63 0.29 1.62 0.79

3400 0.96 0.44 1.77 0.87

3500 1.70 0.79 2,12 1.04

3600 1.09 0.50 1.83 0.90

3700 1.70 0.79 2.12 1.04

3800 1.72 0.80 2.13 1.04

3900 1.53 0.71 2.04 1.00

4000 0.23 0.11 1.44 0.71

4100 -0.05 =0.02 1.31 0.64

4200 -0.50 -0.23 1.10 0.54

4300 v -0.42 -0.19 1.14 0.56

4400 ¥  1.33 -0.82 -0.38 0.95 0.47

4500 -2.54 -1.18 0.15 0.07

4600 -2 -1
4700 IP = 10.32 g m ~ day

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL
LOCATION OF REACH: Station 6 to 10 in Channel 8

Date: 7-28-~76 . ‘Travel Time: 2.16 Hrs
Time at

Downstream R D.0. | AD.O. P P

Station ) '_zm':*hr'llém'3 gmnt | gmdnt g m2net Comments

0000 ok l. D.O. measurement error
0100 seems to exist at
0200 Station 10 for 15.30 Hrs.
0300 2. Only one hour was used
0400 to compute respiration
0500 rate, due tc¢ lack of
0600 A D.O. data.

0700

0800

0900 1.20 0 0.00 1.20 0.64

1000 0.40 0.18 1.39 0.74

1100 ‘0.55 0.26 1.45 0.77

1200 0.67 0.31 1.51 0.80

1300 0.77 0.36 1.56 0.83

1400 0.76 0.35 1.55 0.82

1500 0.61 0.28 1.48 0.78

1600 0.61 0.28 1.48 0.78

1700 0.68 0.32 1.51 0.80

1800 0.23 0.11 1.31 0.69

1500 -0.47 =-0.22 0.98 0.52

2000 \L v -1l.44 -0.67 0.53 0.28

2100 - 1.20 -2.42 ~l.12 0.08 0.04

2200

2300 1.20 - -1

2400 IP = 8.49gm day

2500 _ -3 -1

2600 R=1.20gm hr

2700 :

2800

2900

3000 A

3100

3200 1.20 -0.89 -0.41 0.79 0.42

3300 -0.31 =-0.14 1.06 0.56

3400 0.10 0.05 1.25 0.66

3500 0.20 0.09 1.29 0.68

3600 0.75 0.35 1.55 0.82

3700 1.56 0.72 1.92 1.02

3800 1.54 0.71 1.91 1.01

3900 1.06 - 0.49 1.69 0.90

4000 0.81 0.38 1.58 0.84

4100 0.77 0.36 1.56 0.83

4200 ~0.20 -0.09 1.11 0.59

4300 ~ -1.78 -0.82 0.38 0.20

4400 v $ -1.86 ~0.86 0.34 0.18

4500 1.20 -2.43 -~1.12 0.08 0.04

4600 ’ -2 -1

4700 IP = 8.75 g m = day

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O, DIFFERENTIAL
LOCATION OF REACH: Station 14 to 18 in Channel 8

Date: 7-28-76 Travel Time: 2.16 Hrs.

Time at

Downstream R AD.O. | AD.O.

3 Y S I B I 2. . Comment
Station us) {gm>hrlfgm?> gmohrl | gm3n! g m2net s

0000 ** Only one hour used to
0100 compute the respiration
0200 rate due to lack of D.O.
0300 ' data.

0400

0500

0600 L

0700 :

0800 1.22 0.32 0.15 1.37 0.67

0900 0.34 0.16 1.38 0.68

1000 0.45 0.21 1.43 0.70

1100 0.69 0.32 1.54 0.75

1200 1.00 0.46 1.68 0.82

1300° 1.25 0.58 1.80 0.88

1400 1.08 0.50 1.72 0.84

1500 0.68 0.32 1.53 0.75

1600 0.30 0.14 1.36 0.67

1700 0.05 0.02 1.24 0.61

1800 -0.42 -0.19 1.03 0.50

1900 -0.95 =0.44 0.78 0.38

2000 v v ~-1.65 <=0.76 0.46 0.23

2100 1.22 -2.35 -1.09 0.13 0.06

2200

2300 1.22 -2 -1
2400 P =8.54 gnm day
2500 _ -3 -1
2600 R=1.22gm hr
2700

2800

2900

3000 ~

3100

3200

3300 . A

3400 1.22 2.83 1.31 2.53 1.24

3500 2.96 1.37 2.59 1.27

3600 3.17 1.47 2.69 1.32

3700 3.32 1.54 2.76 1.35

3800 2.54 1.18 2.40 1.18

3900 1.33 0.62 1.84 0.90

4000 - 0.26 0.12 1.34 0.66

4100 ~-0.08 -0.04 1.18 0.58

4200 -0.71 -~0.33 0.89 0.44

4300 |} ©~1.29 -0.60 0.62 0.30

4400 v -1.81 -0.84 0.38 0.19

4500 1.22 ~2.24 -1.04 0.16 0.08

4600 : . -2 -
4700 IP = 9.51 g m day

*#Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.OQ., DIFFERENTIAL
LOCATION OF REACH: Station 6 to 10 in Channel 1

Date: 8-5-76 Travel Time: 1.37 Hr.

Time at

Downstream R AD.O. | AD.O. P P Comme
. : 3. 3. - 2. . mments
Station (hs) jgm~hrjgm gm >l gm 3t jgmInt |

0000 ** Possible error in D.O.
G100 reading Station 10 -
0200 2900 Hr.

0300 :

0400
03500
0600 4
0700
0800
0900
1000
1100 -
1200
1300
1400 :
1500 1.68 0.44 0.32 2.00 1.06
1600 -0.39 -0.28 1.40 0.74
1700 -0.99 -0.72 0.96 0.51
1800 -1.43 -1.04 0.64 0.34
1900 -1.64 -1.20 0.48 0.25
2000 v 1.68  -2.60 -1.90

2100

2200 2.04

2300 1.27 - -1
2400 2.13 IP 2.90 g m (5 Hrs)
2500 1.90 o
2600 1.65 = 1.68gm
2700 1.53

2800 1.48

2900 1.42

3000

3100

3200

3300

3400

3500

3600

3700

3800

3900

4000

4100

4200

4300

4400

4500

4600 -2 a1
4700 P = gm ~ day

hr

w
!

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL
LOCATION OF REACH: Station 14 to 18 in Channel 1

Date: 8-5-76 ) Travel Time: 1.37 Hr.

Time at

Downstream R AD.O. | AD.C. P P Co
. : 3. 23, - 9. . mments
Station (us) |gm hr gm> gm bt | gmPn! {gm 2!

0000 ** D.O0. values below 3 mg/%
0100 not used in calculation
0200 of respiration

0300
0400
0500
0600 L
0700
0800
0900
1000
1100
1200
1300
1400
1500 1.43 1.20 0.88 2,31 1.13
1600 0.62 0.45 1.88 0.92
1700 0.18 0.13 1.56 0.76
1800 -0.26 -0.19 1.24 0.61
1900 ~-0.49 -0.36 1.07 0.52
2000 Y -1.48 =-1,08 0.35 0.17
2100 1.43 -2.18 -1.59 -0.16

2200 1.58

2300 1.64 .
2400 1.38 IP = 4.11 g m (6 Hrs)
2500 1.12 -3 1
2600 R l.43 gm hr
2700

2800

2900

3000

3100

3200

3300

3400

3500

3600

3700

3800

3900

4000

4100

4200

4300

4400

4500

4600 -2 -1
4700 P = gm "~ day

1

ft

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL
LOCATION OF REACH: Statiom 6 .to-10 in Channel ¢

Date: 8-5-76 Travel Time: 1.37 Hr.

Time at

Downstream R AD.O. | AD.O. P3 P

. : . . 2. Comments
Station (s) Jgm hriigm gm>hrl gm nr! gm2lul

0000  **
0100
0200
0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400
1500 0.63 1.20 0.88 1.51 0.80
1600 1.01  0.74 1.37 0.73
1700 0.72 0.53 1.16 0.6l
1800 0.33  0.24 0.87 0.46
1900 0.00 0.00 0.63 0.33
2000 ¥ -0.55 =-0.40 0.23 0.12
2100 0.63 -0.99 -0.72 -0.09

2200

2300 0.39 - _
2400 0.61 IP = 3.05gm - (6 Hrs)
2500 0.84 3 -1
2600 0.66 R=0.63gm" hr

2700 0.58

2800 0.58

2900 0.68

3000

3100

3200

3300

3400

3500

3600

3700

3800

3900

4000

4100

4200

4300

4400

4500

4600 -2 -1
4700 P = g m ~ day

1

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFEREMTIAL
LOCATION OF REACH: Station 14 to 18 in Channel 4

Date: 8-5-76 Travel Time: 1.37 Hr

Time at

Downstream R3 1AD.30. AD.3O.l I»"3 . P
Station (ws) {gm™ h’fgm gm hr! | gm3 el |gm2nrt

Comments

0000 = ' D.0. Values below 3 mg/%
0100 were not used in calculating
0200 ) respiration value.

0300
0400
0500
0600 }
0700
0800
0900
1000
1100
1200
1300
1400
1500 0.73 0.56 0.41 1.14 0.56

1600 -0.18 -0.13 0.60 0.29

1700 -0.74 -0.54 0.19 0.09

1800 -0.66 -0.48 0.25 0.12

1900 -0.53 -~-0.39 0.34 0.17

2000 Y 0.73 ~1.48 -1.08

2100

2200

2300 0.57 - _
2400 0.85 IP = 1.23 g m (5 Hrs)
2500 0.96 -
2600 0.69 R=0.73gm
2700 0.55

2800

2900

3000

3100

3200

3300

3400

3500

3600

3700

3800

3900

4000

4100

4200

4300

4400

4500

4600 -2 -1
4700 IP = gm ~ day

1

hrt

**Daylight savings time,
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFEREMTIAL
LOCATION OF REACH: Station 6 o 10 in Channel §

Date:

8-5-76

Travel Time:

1.32

Time at

Downstream
Station @)

R

g m Il

AD.O.
I3 moh

1

gmInt

P
gm2hrl

Comments

0000
0100
0200
0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
4600
4700

**

0.63

0.63
0.45
0.45
0.41
0.46
0.73
0.92
0.83
0.76

1.32
1.34
1.06
0.47
0.05
-0.45
-0.83

1.00
1.02
0.80
0.36
0.04
~0.34
-0.63

1.63
1.65
1.43
0.99
0.67
0.29
0.00

0.86 -

0.87
0.76
0.52
0.36
0.15

IP = 3.52 g m-2(6 Hes) ™

b

P =

= 0.63 g mm3

h::-1

1

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D,O. DIFFERENTIAL
LOCATION OF REACH: Station 14 to 18 in Channel 5

Date: B8-5-76

Travel Time: 1.32

Time at

Downstream

Station

(tus)

R

gmamﬂgm

AD.O.
gm? hrl

P
g m.'3h!

-1

g§;2m4 Comments

0000
0100
0200
0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600

. 3700

3800
3900
4000
4100
4200
4300
4400
4500
4600
4700

&

0.54

0.54
0.80
0.64
0.49
0.55
0.47
0.42

0.42°

1.26
0.90
0.80
0.24

-0.08
-0.68
-1.22

0.95
0.68
0.61
0.18
-0.06
-0.52

1.49
1.22
1.15
0.72
0.48
0.02

Lp

D.O. values below 3 mg/%
were not used in calcula-
tion of respiration value.

0.73
0.60
0.56
0.35
0.24
0.01

2.49 g m 2 (6 Hrs)~!

0.54 g m3 hrt

Wi
(]

IP = g m  day

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL

LOCATION OF REACH: Station 6 to 10 in Channel 8

Date: 8-5-76

Travel Time: 1.37 Hrs

- Time at
Downstream
Station @rs)

4D.0. P

gm

P Comment
Tl | gmdne? [gm2net S

0000 **
0100
0200
0300
0400
0500
0600 T
0700
0800
0900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000 Y
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
4600
4700

1.52

1.52
1.36
1.64
1.50
1.51
1.6l

1.96
2.04
1.16
0.27

-0.30

-1.06

-1.59

1.
1.

D.O. values below 3 mg/%

were not used in calculation:

of respiration

43  2.95 1.56
49 3.01 1.60

0.85 2.37 1.26

0.
-0.
-0.
-1l.

20 1.72 0.91
22 1.30 0.69
77 0.75 0.40
16 0.36 0.19

1

i

6.61 g m"2 (7 Hts)_

1.52 g m > hr t

Ip

x|
]

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O., DIFFERENTIAL

LOCATION OF REACH: Station 14 to 18 in Channel 8

Travel Time: 1.37 Hrs

Date: 8-5-76

Time at
Downstream
Station ()

g m.3 hr

AD.O.
g m2he

1

gm ™ hr

-1

g m2hr

1 Comments

0000 **
0100
0200
0300
0400
-0500
osooc {
0700
0800
0900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
4600
4700

0.69

0.69
0.69
0.80
0.60
0.67

2.68
1.72
1.08
0.95
1.13
.00
-0.94

1.96
1.26
0.79
0.69
0.82
6.00
0.69

2,65
1.95
1.48
1.38
1.51
0.69
0.00

P

1.30
0.96
0.73
0.68
0.74
0.34

bl
[}

D.O. values below 3 mg/%
were not used in calculation
of respiration

4.75 g m.2

0.69 g m

(6 Hrs)-

1

hr

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL
LOCATION OF REACH: Station 2 to 10 in Channel 5

Date: .10-27-76 Travel Time: 2 gg Hrs.
Time at

Downstream R D.O. D.O. P P

Station M) {gm>nr! lg\m'3 fzxmahr'l gm 3! fgm2net Comments
0000 **

0100

0200

0300

0400

0500

0600

0700 \ . .

0800 0.37 -0.62 +-0.30 0.07 0.02

0900 -0.25 =-0.12 0.25 0.08

1000 0.71  0.34 Q.71 0.24

1100 1.05 0.51 0.88 0.30

1200 1.31 0.64 1.01 0.34

1300 1.46 0.71 1.08 0.37

1400 1.65 0.80 1.17 0.40

1500 1.51 0.73 1.10 0,37

1600 1.32  0.64 1.01 0.34

1700 V¥ v 0.69 0.33 0,70 0.24

1800 0.37 0.7 0.08 0.45 0.15

1900

2000

2100 0.27

2200 0.31

2300 0.36 -2 -1
2400 0.36 IP = 2,85 g m = day
2500 0.52 - 3 -1
2600 0.38 R=0,379gm hr
2700 0.40

2800 0.41

2900 . 0.41

3000 0.38

3100 0.30

3200 | 0.37 -0.51 -0.25 0.12  0.04

3300 0.24 0.12 0.49  0.17

3400 0.70 0.34 0.71 0.24

3500 0.74 0.36 0.73 0.34

3600 1.00 0.49 - 0.86 0.29

3700 1.07 0.52 0,89 0.30

3800 1.07 0.52 0.89 0.30

3900 0.97 0.47 0.84 0.29

4000 0.37 0.94 0.46 0,83 0.28

4100 v

4200

4300

4400

4500

4600

4700 IP =2.25 g m-2 day-1

*+Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL

LOCATION OF REACH: Station 10 to 18 in Channel S

Date: 10-27-76 Travel Time: 2.00 Hrs.
Time at

Downstream R D.0. | AD.O. 4 P

Station () sm’3hr'llém'3 gm bl | gmdnd |gmZyel|  COTMERtS
0000 **

0100

0200

0300

0400

0500

0600

0700.

0800 A

0900 0.37 0.05 0.03 0.40 0.14

1000 0.88 0.44 0.81 0.29

1100 1.64 0.82 1.19 0.43

1200 1.67 0.84 1.21 0.44

1300 0.83 0.42 0.79 0.28

1400 1.79 0.90 1.27 0.46

1500 1.50 0.75 1.12 0.40

1600 . 1.20 0.60 0.97 0.35

1700 \ 0.37 0.39 0.20 0.57 0.21

1800 -0.21 -0.11 0.27 0.10

1900

2000 0.63

2100 0.59

2200 0.47

2300 0.39 o .
2400 0.33 IP = 3.10 g m ° day
2500 0.33 - 3 -1
2600 0.37 R=0.37g9gm hr
2700 0.33

2800 0.28

2900 0.26

3000 0.25

3100 4, 0.22

3200 0.37 -0.31 ~0.16 0.22 0.08

3300 0.29 0.15 0.52 0.19

3400 1.01 0.51 0.88 0.32

3500 1.21 0.61 0.98 0.35

3600 1.35 0.68 1.05 0.38

3700 1.54 0.77 1.14 0.41

3800 1.68 0.84 1.21 0.44

3900 1.72 0.86 1.23 0.44

4000 v 1.70 0.85 1.22 0.44

4100 v 0.37 0.80 0.40 0.77 0.28

4200 -0.33 -0.17 0.21 0.08

4300

4400

4500

4600

4700 5P = 3,419 n 2 day~l

**Daylight savings time,
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL
LOCATION OF REACH: Station 2 to 10 in Channel 8

Date: 10-27-76 . . ‘Travel Time: 2,00 Hrs,

Time at

Downstream R_3 4 AD:30. AD_.30._ P 1 1:-2 i Comments
Station (us) jgm~hrfgm gm hr | gm™h lgm e

0000 *k
0100

0200

0300

0400

0500

0600

0700

0800 r 3
0900 . 1.16 =-1.01 -0.50 0.66 0.22
1000 -0.11 -0.06 1.10 0.37
1100 - 0.61 0.31 1.46 0.50
1200 1.25 0.63° 1.79 0.61
1300 1.30 0.65 1.81 0.62
1400 1.15 0.58 1.74 0.59
1500 0.93 0.47 1.63 0.55
1600 0.55 0.28 1.44 0.49
1700 ¢ l.16 =~0.38 ~-0.19 0.97 0.33
1800

1900

2000 1.20

2100 1.27

2200 1.32

2300 1.20 , -2
2400 1.08 : IP = 4.28 g m - day
2500 1.12 -3
2600 1.14 1.16 g m
2700 1.14

2800 1.12

2900 1.11

3000 1.10

3100 1.16

3200 A 1.16 -2.10 -1.05 0.11 0.04

3300 ~1.30 =-0.65 0.51 0.17

3400 -0.35 -0.18 0.99 0.34

3500 0.35 0.18 1.34 0.46

3600 1.12  6.56 1.72 0.58

3700 1.03 0.52 1.68 0.57

3800 0.92 0.46 1.62 0.55

3900 0.77 0.39 1.55 0.53

4000 v 0.52 0.26 1.42 0.48

4100 v 1.16 -0.40 =-0.20 0.96 0.33

4200 :

4300

4400

4500

4600

4700 £P = 4.05 g m™ % day™!

-1

hr:-1

w
]

**Daylight savings time,
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL
Station 10 to 18 in Channel 8

Date:

LOCATION OF REACH:

10-27-76

Travel Ti

me:

2.00 Hrs.

Time at

Downstream
Station (hs)

R

gmqugm

AD.O.
gm-hr

gm3hr!

P Comment
m2n? s

0000
0100
0200
0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
4600
4700

0.73

0.73

0.86
0.86
0.77
0.77
0.74
0.73
0.70
0.70
0.69
0.67
0.65
0.61
0.73

0.14
1.35
2,15
2.67
2.67
2.35
2.10
1.60
0.56

-1.10
-0.16
1.25
2.30
3.13
2.90
2.40
1.93
1.26
0.10

0.07
0.68
1.08
1.34
1.34
1.18
1.05
0.80
0.28

-0.55
-0.08
0.63
1.1s
1.57
1.45
1.20
0.97
0.63
0.05

0.80
1.40
1.80
2.06
2.06
1.90
1.78
1.53
1.01

0.18
0.65
1.36
1.88
2.30
2.18
1.93
1.69

1.36

0.78

0.29
0.50
0.65
0.74
0.74
0.68
0.64
0.55
0.36

IP = 5.15 g m 2

-3
R =0.73 gm

'0.06

0.23
0.49
0.68
0.83
0.78
0.69
0.61
0.49
0.28

5P =5.14 g n2

day

-1

ht-l

day

-1

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL
LOCATION OF REACH: :Station 2 to 10 in Channel 5

Date: 1-26-77 ; Travel Time: 2.06 Hrs. . . -

Time at
Downstream R AD.O. | AD.O. P P Comment

13, - : 3 c. 23, . 2. . S
Station (uws) [gm>ntgm™ gmohrt | g dn! fgm2ne?

0000 *k 1. AD.O. to close to

0100 determine a>curate photo-~
0200 synthetic values.

0300 2. Same situation for

0400 : 1-26-77; channel 5;

0500 Station 10 » 18.-

0600 :
0700 \ .
0800 0.12 -0.55 -0.27

0900 -0.66 =0.32

1000 -0.42 -0.20

1100 -0.37 =0.18

1200 . -0.32 -0.16 -0.04

1300 -0.28 -0.14

1400 -0.21 -0.10 0.02 0.01

1500 -0.24 -0.12 -0.00 0.00

1600 ¥ 0.12 -0.24 -0.12 -0.00 0.00

1700 -0.24 -0.12 0.00 0.00

1800

1900

2000

2100

2200 0.12

2300 0.14 -2
2400 0.13 Ip 0.0l gm day
2500 0.16 -3 -1
2600 0.21 0.12gm hr
2700 6.16

2800 0.09

2900 0.06

3000 0.04

3100 0.05
3200 0.12 -0.11 =-0.05 0.07 0.03

3300 -0.24 -0.12 0.00 0.00
3400 -0.39 0.19 -0.07 ~0.04

3500
3600
3700
3800
3900
4000 W
4100
4200
4300
4400
4500
4600 -2 -1
4700 P = gm day

o
u

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL

LOCATION OF REACH:

‘Date: 1/26/717

Station 10 to 18 in Channel 5

Travel Time: 2.0 Hrs.

" Time at
Downstream
Station )

R
i w3 nrl

AD.O.
gm hr

P
g m2ne?

P
M m 2

Comments

0000
0100
0200
0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
4600
4700

Graphical difference between
upstream and downstream diel
oxygen curves are insignifi-
cant to conduct meaningful
analysis.

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL

Date:

LOCATION OF REACH: Stations 2 to 10 in Channel 8

1-26-77

Travel Time: 2,00 Hrs

Time at

Downstream
Station ()

AD.O.
gm hr

gm - hr

2. -1 Comments
gm “hr

0000
0100
0200
0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
4600
4700

0.44

0.44

0.25
0.32
0.53
0.75
0.71
0.70
0.50
0.28
0.29
0.29
0.35
0.45
0.36
0.44

!'
0.4

0.82
2.60
3.90
5.20
5.80
6.25
5.28
4.20
2.10

-0.52
0.88
2,50
4.00
5.45
5.50
5.45
4.50
3.50
1.90

0.41
1.30
1.95
2.60
2.90
3.13
2.64
2.10
1.05

0.26
0.44
1.25
2.00
2.73
2.75

2.73

2.25
1.75
0.95

0.86
1.75
2.40
3.05
3.35
3.57
3.09
2.55
1.50

0.71
0.89
1l.70
2.45
3.17
3.20
3.17
2.70
2.20
1.40

0.29
0.60
0.82
1.04
1.14
1.21
1.05
0.87
0.51

IP = 7.53 g m © day

b |
i

0.44 gm > hr

0.24
0.30
0.58
0.83
1.08
1.09
1.08
0.92
0.75
0.48

-2
IP = 7.35 g m day

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL

LOCATION OF REACH:

Date: 1/26/77

Stations 10 -to 18 in Channel 8

-Travel Time: 2.00 Hrs

Time at
Downstream
Station (hn)

R
gmemqgm

gm hr

AD.O. -

P P
gm bl g m 2!

Comments

0000
0100
0200
0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200 4
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
4600
4700

0.36

0.36

0.62
0.10
0.05
0.05
0.30
0.59
0.66
0.66
0.50
0.31
0.29
0.30
0.25
0.36

0.36

2.06
3.22
3.85
4.46
3.75
2.83
2.10
1.37
-0.01

-0.34
1.10
2.75
3.50
4.20
4.00
3.68
3.11
2.45
0.85

1.03
1.11
1.93
2.23
1.88
1.42
1.05
0.69
~-0.01

-0.17
0.55
1.38
1.75
2.10
2.00
1.84
1.56
1.23
0.43

1.39
1.47
2.29
2,59
2.24
1.78
1.41
1.05
0.36

0.19
0.91
1.74
2,11
2.46
2.36
2.20
1.92
1.59
0.79

0.50
0.53
0.82
0.93
0.81
0.64
0.51
0.38
0.13

5.25 g m-z'day-1

3 hr-}

e

=0.36 gm

E |
[

0.07
0.33
0.63
0.76
0.89
0.85
0.79
0.69
0.57
0.28

IP = 5.86 g m 2 day'l

*+Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL
LOCATION OF REACH: Station 2 to 10 in Channel 5

Date: 4-25-77 “Travel Time: 2.06 Hrs.
Time at _

Downstream R D.O. | AD.O. P P

Station () gm-‘.i el g m-3 sm-‘.! hr! g m3 hel gm'zhr" Comments
0000 sk

0100

0200

0300

0400

0500

0600

o700 4 0.84 -0.63 -0.37 0.53 0.18

0800 0.12° 0.06 0.90 0.31

0900 0.49 0.24 1.08 0.37

1000 0.81 0.39 1.23 0.42

1100 1.05 0.51 1.35 0.46

1200 1.26 0.61 1.45 0.49

1300 1.17 0.57 " 1.41  0.48

1400 1.06 0.5} 1.35 0.46

1500 0.83 0.40 1.24 0.42

1600 0.55 0.27 1l.11  0.38

1700 0.05 0.02 0.86 0.29

1800 v -0.50 =-0.24 0.60 0.20

1900 v 0.84 -1.22 -0.59 0.25 0.09

2000 -1.98 -0.96 =-0.12

2100

2200 0.87

2300 0.87

2400 0.90 IP = 4.55 g m 2 day”
2500 0.84 _ 3
2600 0.78 R=0.84gm hr
2700 0.81

2800 0.85

2900 0.82

3000 0.78 -

3100 2 0.84 =-0.78 =-0.38 0.46 0.16

3200 ) 0.12 0.06 0.90 0.31

3300 0.64 0.31 1.15 0.39

3400 1.08 0.52 1.36 0.46

3500 1.12 0.54 1.38 0.47

3600 1.10 0.53 1.37 0.47

3700 1.10 0.53 1.37 0.47

3800 1.07 0.52 1.36 0.46

3900 v 0.92 0.45 1.29 0.44

4000 0.84 0.68 0.33 1.17 0.40

4100

4200

4300 v

4400

4500

4600 - -1
4700 IP = 4.03g9gm day

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL
LOCATION OF REACH: Station 10 to 18:in Channel S

Date: 4-25-77 Travel Time: 2,00 Hrs.
Time at

Downstream R D.O. D.O. P P

Station ) [gmn! gm'z ﬁm':’ wl| gm3n? |gm2nel comments
0000 **

0l00

0200

0300

0400

0500

0600

0700 0.84  -~0.42 ~0.21 0.63 0.23

0800 0.35 0.18 °1.02 0.37

0900 0.88 0.44 1.28 0.46

1000 1.27 0.64 1.48 0.53

1100 1.49 0.75 1.59 0.57

1200 1.63 0.82 1.66 0.60

1300 1.41 0.71 1.55 0.56

1400 1.34 0.67 1.51 0.54

1500 1.00 0.50 1.34 0.48

1600 0.55 0.28 1.12 0.40

1700 -0.07 -0.04 0.81 0.29

1800 v -0.82 =-0.41 0.43 0.15

1900 v 0.84 -1,51 -0.76 0.09 0.03

2000 -2.31.-1.16 =-0.32

2100

2200 0.94

2300 0.91 -2 -1
2400 0.88 IP = 5,21 gm day
2500 0.83 - -3 -1
2600 0.79 R =0.84gm" hr
2700 0.76

2800 0.81

2900 0.84

3000 0.83 :

3100 0.84 -0.55 -0.28 0.51 0.18

3200 0.48 0.24 1.08 0.39

3300 1.02 0.51 1.35 0.49

3400 1.46 0.73 1.57 0.57

3500 1.57 0.79 1.63 0.59

3600 1.56 0.78 1.62 0.58

3700 1.60 0.80 1.64 0.59

3800 1.57 0.79 1.63 0.59

3900 v 1.98 0.99 1.83 0.66

4000 0.84 2.43 1.22 2.06 0.74

4100

4200

4300 ¥

4400

4500

4600 -2 -
4700 IP = 5.38gm day

**Daylight savings time.

92



H
- ; =
: i
=
: =
=
=
="
=
T ;
=
T :
=t
:
:
T ; £
s
=5
: 5
= 3 T
? =z
; :
=
=
S
S : = =
=
: : = 7
1 1
== +
==
= : v
= :
= 1
— T It v  § ot L
= it ; = =
y—= 3 T - 1
= :
: =
st 2 ¥ o7
s . - -+
7 5
; : 57
=
: =
= =
= > = o
: = ==
= E = 3 = =
. .8 XY h— =3
: = .
X T 2 T
I N -
B
= .
; = = =
I v . S =
> = :
:
= :
= =
= =
: . =2
~
! =
. = = ; :
T : e =
e 2 = S== T
= = = :
= : e
= : 1 —
1T
= : o
= = : : =
i T :
i
T3
T
; J
: 2 S j
7
= 2 ==
» S
7
1y ¥
=
= ]
. E
S = ]
—
:
:
: ,
= s
z
= : e =
£ : S
= e = 7
=
T i . -
£
= = ;. T
£ :
- :
= 7
= %
2
: T
:
: == £
=2 =t 7
.
7 == =
: ¥ == =,
s ——
== 7 =
¥ ;
==
==
=
= . —%
, =
; = . :
. :
; . , = : =
=== : ; =
=: : t
: =
=
P =
= ; X SE = :
X = = £
= A= =7 =
=5 . ;
P
T
7 S :
= : =7
X
=5 :
z: ; 5
; :
= ! —t
:
=ss = 3 s
2 T 3 ; =
X
= 3 =t
= =
v X T
S X S
e
5 T
oy 5
= = 72
: : =53 =
:
=
=
= =
; =
=
= -
= ;
Y ==
==
e
v =
= 7
; = =
: = : ;
; =
: —
S
=
e
3 ;
=
T =
7
=S
:
:
=
=
=
= =
= :
—r :
: E: =

18
16

14

12

10

¥/bw *o0°*a

93

25 30 35 40 45
TIME IN HOURS

20

15

10



HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL'
Station 2 to 10 in Channel 8

LOCATION OF REACH:

Date: 4-25-77 Travel Time: 2.)0 Hrs.
Time at

Downstream R D.O. D.O. P P

Station (ws) tsﬂflhr"lr:m'3 ?m'3hr'l gmnl |gmiyt | COTMENtS

0000 D.0O. below 3 mg/f were
0100 not used in comput.ing
0200 R-value.

0300

0400

0500

0600 .

0700 1.72 -1.72 =-0.86 0.86 0.29

0800 0.05 0.03 1.74 0.59

0900 1.07 0.54 2.25 0.77

1000 2.10 1.05 2.717 0.94

1100 2.60 1.30 3.02 1.03

1200 3.07 1.54 3.26 1.11

1300 2,96 1.48 3.20 1.09

1400 2.83 1.42 3.13 1.06

1500 2,02 1.01 2.73 0.93

1600 1.50 1.25 2.966 -l.01

1700 -0.36 -0.18 1.54 0.52

1800 v -0.64 -0.32 1.40  0.48

1900 ¢  1.72 -1.86 -0.93  0.79  0.27

2000

2100

2200 1.81

2300 1.81 - -1
2400 1.81 IP = 10.09 g m = day
2500 1.79 _ 3 -
2600 1.74 R=1.72 gm hr
2700 1.63

2800 1.49

2900 1.62

3000 1.74 .

3100 ? 1.72 =-1.82 =0.91 0.81  0.28

3200 0.00 0.80 1.72 0.58

3300 1.23 0.62 2,33 0.79

3400 2.55 1.275 2,991 1.02

3500 2.80 1.40 3.12 1.06

3600 3.00 1.50 3.22 1.09

3700 2.96 1.48 3.20 1.09

3800 2.88 1.44 3.16 1.07

3900 v 2.44 1.22 2.936 1.00

4000 1.72 2.00 1.00 2.72 0.92

4100

4200

4300 v

4400

4500

4600 2. -1
4700 IP = 8.90 g m ~ day

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL
LOCATION OF REACH: Station 10 to 18 in Channel 8

Date: 4-25-77 . Travel Time: 2.0) Hrs.

Time at

Downstream R D.O. | AD.O. P P

Station ) |g m 3 hrl ﬁm’B 8 m ] g m3nrt g m 2] Comments

0000

0100

0200

0300

0400

0500

0600 )

0700 4 0.92 0.37 0.19 1.11 0.40

0800 2.32 1.16 2.08 0.75

0900 2.95 1.48 2.40 0.86

1000 3.40 1.70 2.62 0.94

1100 3.45 1.73 2,65 0.95

1200 3.45 1.73 2.65 0.95

1300 3.04 1.52 2.44 0.88

1400 2.28 1.14 2.06 0.74

1500 1.78 0.89 1.81 0.65

1600 1.10 0.55 1.47 .0.53

1700 0.16 0.08 1.00 0.36

1800 v -0.96 -0.48 0.44 0.16

1900 v 0.92 -1.80 -0.90 0.02 0.01

2000

2100

2200 1.20

2300 1.10 2 4
2400 1.03 IP = 8.18 g m ~ day ~
2500 0.98 _ 3 -
2600 0.90 R=20.92 gm hr
2700 0.90 .

2800 0.90

2900 0.75

3000 0.55 .

3100 A 0.92 0.56 0.28 1.20 0.43

3200 2.56 1.28 2.20 0.79

3300 3.25 1.63 2.55 0.92

3400 3.60 1.80 2.72 0.98

3500 3.55 1.78 2,70 0.97

3600 3.30 1.65 2.57 0.93

3700 2.93 1.47 2.39 0.86

3800 2.43 1.22 2.14 0.77

3900 v 1.80 0.90 1.82 0.66

4000 0.92 1.00 0.50 1.42 0.51

4100

4200

4300 v

4400

4500

4600 o 4
4700 IP = 7.82 g m = day

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFEREMTIAL
LOCATION OF REACH: Station 2 to 10 in Channel 1

Date: 7-19-77

Travel Time: 2.04 Hrs.

Time at

Downstream R D.0O. D.O. P P P

oo v | gt we[ g et | gmint [gmag | Comments
0000

0100

0200

0300

0400

0500

0600 4 .

0700 1.63 -1.14 -0.56 1.07 0.43

0800 0.45° 0.22 1.85 0.74

0900 1.96 0.96 2.59 1.04

1000 3.12  1.53 3.16 1.26

1100 4.35 2.13 3.76 1.50

1200 5.32 2.61 4.24 1.70

1300 6.34 3.11 4.74 1.90

1400 5.96 2.92 4.55 1.82

1500 5.57 2,73 4.36 1.74

1600 4.10 2.01 3.64 1.46

1700 2.63 1.29 2.92 1.17

1800 1.16 0.57 2.20 0.88

1900 -0.29 -0.14 1.49 0.60

2000 Jd ¥ -1.75 -0.86 0.77 0.31

2100 1.63 -3.22 -1.58 0.55 0.02

2200 1.63

2300 -2 -1
2400 IP = 16.57 g m ~ day
2500 3.
2600 R=1.63gm hr
2700

2800

2900

3000 4 1.63 -2.65 -1.30 0.33 0.13

3100 -2.54 -1.25 0.38 0.15

3200 -2.43 -1.19 0.44 0.18

3300 -2.30 -1.13 0.50 0.20

3400 ~-1.70 -=0.83 0.80 0.32

3500 -1.10 -0.54 1.09 0.44

3600 0.33 0.16 1.79 0.72

3700 1.80 0.88 2.51 1.00

3800 3.19 1.56 3.19 1.28

3900 4.58 2.24 3.88 1.55

4000 v 4.30 2.11 3.74 1,50

4100 1.63 4.05 1.98 3.62 1.45

4200

4300

4400 v

4500

4600 -2 -1
4700 IP = 8.92 gnm day

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL
ON OF REACH: Stations 10 to 18 in Channel 1

Date: 7-19-77 : Travel Time: 1.78 Hrs.

Time at

Downstream R AD.O. | AD.O. P P Comment
3. . b et Yol SR 2. . s

Station @) gmonl|gm? gmobrl | gmBnl | gm 2!

0000

0100

0200

0300

0400

0500

0600 1T .

0700 0.53 ~0.48 -0.27 0.27 0.10

0800 1.02 0.20 0.11 1.13 0.43

0900 1.41 0.79 1.82 0.69

1000 1.99 1.12 2.14 0.81

1100 2.62 1.47 2.49 0.95

1200 2.94 1.65 2.68 1.02

1300 2.51 1.41 2.44 0.93

1400 2.24 1.26 2.28 0.87

1500 1.94 1.09 2.11 0.80

1600 1.73 0.97 1.99 0.76

1700 1.03 0.58 1.60 " 0.61

1800 0.59 0.33 1.35 0.51

1900 v } -0.59 -0.33 0.70 0.27

2000 -1.26 -0.71L 0.32 0.12

2100 1.02 ~1.73 -0.97 0.05 0.02

2200

2300 _2 -1
2400 IP = 8.89 g m = day ~
2500 -3 -1
2600 R=1.02gm "~ hr
2700

2800

2300 A )

3000 1.02 -1.14 -0.64 0.38 0.14

3100 -1.13 -0.64 0.38 0.14

3200 -1.06 -~0.60 0.42 0.1l6

3300 -1.01 ~0.57 0.45 0.17

3400 -0.79 -0.44 0.58 0.22

3500 -0.43 -0.24 0.78 0.30

3600 0.00 0.00 1.02 0.39

3700 0.95 0.53 1.55 0.59

31800 1.45 0.82 1.84 0.70

3900 2,13 1.20 2,22 0.84

4000 v 1.67 0.94 1.96 0.74

4100 1.02 0.18 0.10 1.12 0.43

4200

4300

4400 v

4500

4600 -2 -1
4700 IJP=4.82 gm day

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL
LOCATION OF REACH: Station 2 to. 10 .in Channel 5

Date: 7-19-77 Travel Time: 2.06

Time at _

Downstream R AD.O. | AD.O. P P

station (us) {gm hlgm?® | gm7nr!| gmint [gminet Comments

0000 D.O, below 3 mg/% were
0100 not used in comput:ing
0200 the R-values.
0300 .

0400

0500 R

0600 2.00 .

0700 -2.60 ~1.26 0.70 0.28

0800 -0.95 -0.46 1.54 0.59

0900 1.05 0.51 2.51 0.95

1000 2.35 1.14 3.14 1.19

1100 3.65 1.77 3.77 1.43

1200 4,24 2.06 4.06 1.54

1300 4,70 2.28 4.28 1.63

1400 4.88 2.37 4.37 1.66

1500 4.99 2.42 4.42 1.68

1600 4,55 2.21 4.21 1.60

1700 3.98 1.93 3.93 1.49

1800 2.64 1.28 3.28 1.25

1900 J 1.07 0.52 2,52 0.96

2000 1 -0.45 -0.22 1.78 0.68

2100 4 -2.00 =-0.97 1.03 0.39

2200 2.00  -3,17 -1.54 0.46 0.17

2400 2.14 IP = 17.49 g m - day
2500 _ -3 -
2600 R=2,00gm hr
2700

2800

2900

3000 £ 2.00 -2.62 -1.27 0.73 0.28

3100 -2.41 -1.17 0.83 0.32

3200 -2,02 =-0.98 1.02 0.39

3300 -1.51 =-0.73 1.27 0.48

3400 -0.90 -0.44 1.56 0.59

3500 -0.10 -0.05 1.95 0.74

3600 1.10 0.53 2.53 0.96

3700 2.50 1.21 3.21 1.22

3800 v 3.19 1.55 3.55 1.35

3900 2.00 3.70 1.80 3.80  1.44

4000

4100

4200

4300

4400 v

4500

4600 -2 -1
4700 IP = 7.77 g m day

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL
LOCATION OF REACH: Stations 10 to 18 in Channel 5

Date: 7-19-77 . " Travel Time: 2.0) Hrs.
Time at
. Downstream R, ,|AD.Q. 1 4D.0. P, | P, | Comments
Station (us) jgm hr'jgm gm-hr gm hr’Jgm “hr
0000 . D.0. below 3 mg/l were not
0100 used in computiny the
0200 R-value.
0300
0400
0500
0600 o 1.70 -
0700 ~0.94 -0.47 1.23 0.46
0800 -0.22 =-0.11 1.59 0.59
0900 1.86 0.93 2,63 0.97
1000 2.76 1.38 3.08 . 1.14
1100 3.90 1.95 3.65 1.358
1200 4.06 2.03 3.73 1.38
1300 3.60 1.80 3.50 1.30
1400 3.30 1.65 3.35 1.24
1500 2,52 1.26 2.96 1.10
1600 J 1.60 0.80 2.50 0.93
1700 4 0.40 0.20 1.90 0.70
1800 1.70  -0.60 =0.30 1.40  0.52
1900 0.77 0.28
2000 v 0.41  0.15
2100
2200 1.70
2300 ' . 2
2400 IP = 12.11 g m © day
2500 = -3, -1
2600 R=1.70 gnm ~ hr
2700
2800
2900
3000 4 1.70 -1.44 -0.72 0.98 0.36
3100 ~1.66 -0.83 0.87 0.32
3200 -1.49 -0.74 0.96 0.36
3300 ~1.26 =0.63 1.07 0.40
3400 -1.09 ~-0.54 1.16 0.43
3500 -0.89 -0.44 1.26 0.47
3600 -0.30 -0.15 1.55 0.57
3700 . 0.56 0.28 1.98 0.73
3800 1.67 0.84 2.54 0.94
3900 3.07 1.54 3.24 1.20
4000 v 2.86 1.43 3.13 1.16
4100 1.70 2.16 1.08 2.78 1.03
4200
4300
4400 v
4500 _
4600 -2 -1
4700 £P = 7.97 g m ° day

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES~FRQM D.O. DIFFERENTI{AL
LOCATION OF REACH: Stations 2 to 10 in Channel 8
Date: 1-19-77 * Travel Time: 2.00 Hrs.
Time at
Downstream R D.O. D.O. P P
Station () s""ahl'llt:m'3 ﬁm'ahr'l gm h fgm 2 Comments
0000 1) Depletion in 2.0. during
0100 the day occurs in both
0200 curves,.
gigg 2) D.O. valu?s below 3 mg/Q
0500 not L.xsed'ln computing
0600 A 1.58 . respiration rates.
0700 -2.50 =-1.25 0.33 0.13
0800 ~1.35 -0D.68 0.90 0.36
0900 -0.35 -0.18 1.41 0.56
1000 0,81 0.41 1.99 0.80
1100 2.00 1.00 2.58 1.03
1200 1.50 0.75 2.33 0.98
1300 0.78 0.39 1.97 0.97
1400 2.90 1.45 3.03 1l.21
1500 5.40 2,70 4.28 1.71
1600 3.40 1.70 3.28 1.31
1700 1.22 0.61 2.19 0.88
1800 -0.85 -0.43 1.16 0.46
1900 v -3.10 -1.55 0.03 0.0l
2000 1.58  =3.30 -1.65
2100
2200 '
2300 1.76 2
2400 l.62 : IP = 10.41 g m * day
2500 1.47 _
2600 1.47 R=1.58 g m > he*
2700
2800
2900
3000 ﬂ\ 1.58 -2.45 -1.23 0.36 0.14
3100 -2.40 -1.20 0.38 0.15
3200 -2.43 -1.22 0.37 0.15
3300 -2,50 =-~1.25 0.33 0.13
3400 -2,35 -1.18 0.41 0.16
3500 -2.15 -1.08 0.51 0.20
3600 -1.60 -0.80 0.78 0.31
3700 -1.00 <0.50 1.08 0.43
3800 -0.10 -0.05 1.53 0.61
3900 0.84 0.42 2,00 0.80
4000 \4 0.56 0.28 1.86 0.74
4100 1.58 0.12 0.06 1.64 0.66
4200
4300
4400 vy
4500
4600
4700 5P = 4.48 g m~ 2 day !

**Daylight savings time.
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HOURLY RESPIRATION &

LOCATION OF

Date: 7-19-77

PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL

REACH: Stations 10 to 18 in Channel 8

Lo

Travel Time: 2.00 Hrs,

Time at

Downstream R D.O. | AD.O. P .

Station (uws) |gm3nt gm-a et 0 B R N § B S Comments

0000 1) D.O, values below 3 mg/%
0100 would not be used in comput-
0200 ing respiration rate due to
0300 D.O. limitation.

0400 2) Respiration rai:e assumed
g:gg ‘1 1.58 same upstream as downstream,
0700

0800 0.20 0.10 1.68 0.64

0900 1.80 0.80 2.48 0.94

1000 3.10 1.55 3.13 1.19

1100 4.70 2.35 3.93 1.49

1200 5.25 2.63 4.2 1.60

1300 5.50 2,75 4.33 1.65

1400 5.66 2.83 4.41 1.68

1500 5.50 2.75 4.33 1.65

1600 3.80 1.90 3.48 1.32

1700 1.70 0.85 2.43 0.92

1800 b 0.05 0.03 1.61 0.61

1900 -1.55 -0.78 0.81 0.31

2000 v 1.58 -2.35 -1.175 0.41 0.16

2100

2200

2300 2

2400 IP = 14,16 g m day

2500 - -3 4

2600 R=1.,58gm hr

2700

2800

2900 _

3000 A 1.58 =1.54 =0.77 0.81 0.31

3100 -1.77 -0.89 0.69 0.26

3200 -1.70 -0.85 0.73 0.28

3300 ~1.60 -0.80 0.78 0.30

3400 ~1.40 <=0.70 0.88 0.33

3500 ~1.07 -0.54 1.05 0.40

3600 0.25 0.13 1.71 0.65

3700 2.00 1.00 2.58 0.98

3800 2.45 1.23 2.81 1.07

3900 2.65 1.33 2.91 1.11

4000 v 1.95 0.98 2.56 0.97

4100 1.58 0.95 0.48 2,06 0.78

4200

4300 .

4400 v

4500

4600 -2 -1

4700 IP = 7.44 g m  day

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O, DIFFERENTIAL
LOCATION OF REACH: Stations 2 to 10 in Channel § '

Date: 8-23-77 : Travel Time: 2.06 Hrs

Time at
Downstream R AD.O. | AD.O.
Spelfgmd % | gmne

Station (hus) |gm hrigm

P P
. 3! . w2l Comments

0000 . 1) D.O, error in Station 2
0100 1610 Hrs.

0200

0300

0400

0500 °
0600

0700 A
0800 1.06 -1.16 -0.56 0.50 0.19
0900 -0.81 -0.39 0.67 0.25
1000 0.35 0.17 1.23 0.47
1100 1.70 0.83 1.89 0.72
1200 3.22 1.5 2.62 1.00
1300 4.82 2.34 3.40 1.29
1400 4.53 2.20 3.26 1.24
1500 4.07 1.98 3.04 1.16
1600 3.61 1.75 2.81 1.07
1700 3.11 1.51 2.57 0.98
1800 ‘ 1.61 0.78 1.84 0.70
1500 v \L -0.12 -0.06 1.00 0.38
2000 1.06 -1.42 -0.69 0.37 0.14
2100

2200 1.12

2300 1.31 :

2400 0.90 : IP
2500 1.08
2600 1.06
2700 1.02
2800 1.01
2900 1.01
3000

3100

3200

3300

3400

3500

3600

3700

3800

3900

4000

4100

4200

4300

4400

4500

4600 )
4700 IP = g m ° day

9.59 g m"2 day '

hr~

b
i

=1.06 gm

-1

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL
LOCATION OF REACH: Stations 10 to 18 in Channel S

Date: 8-23-77 - Travel Time: 2.00 Hrs.

Time at
Downstream R AD:9. AD:O. P P Comments

Station (us) g’m'sl'u’l gm gm - hr gm~ hr gm'zhr'l

0000  *+*
0100

0200

0300

0400

0500

0600 A
0700
0800 - 0.86 0.60 0.30 l.16 0.43
0900 0.64 0.32 1.18 0.44
1000 1.38 0.69 1.55 0.57
1100 2.20 1.10 1.96 0.73
1200 2.95 1.48 2.34 0.87
1300 3.75 1.88 2.74 1.01
1400 3.21 1.6l 2.47 0.91
1500 2.29 1.15 2.01 0.74
1600 1.78 0.89 1.75 * 0.65
1700 1.21 0.61 1.47 0.54
1800 0.25 0.13 0.99 0.37
1900 v v -0.85 -0.43 0.44 0.16
2000 0.86 -1.18 -0.95 -0.1l1

2100

2200 1.26

2300 0.99 . -2
2400 0.86 . IP = 7.42 g m = day
2500 0.72 3 4
2600 0.73 = 0.8 gm " hr
2700 0.74

2800 0.75

2900

3000

3100

3200

3300

3400

3500

3600

3700

3800

3900

4000

4100

4200

4300

4400

4500

4600 2
4700 Ip = g m  day

W)

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL

LOCATION OF REACH: Station 2 to 10 in Channel 8

Date: 8-23-77 Travel Time: 2.06 Hrs

Time at
Downstream R AD.O. | AD.O. | P P Comments

Station () gm hl gm gm hrl gm’3h{l gm “hr

0000 *k
0100
0200
0300
0400
0500
0600
0700
0800 1.39 -1.28 -0.62 0.77 0.31
0900 -0.41 -0.20 1.19 0.48
1000 -0.02 -0.01 1.38 0.55
1100 0.30 0.15 1.54 0.62
1200 1.03 0.50 1.89 0.76
1300 1.98 0.96 2,35 0.94
1400 2.09 1.01 2.40 0.96
1500 1.98 0.96 2.35 0.94
1600 1.54 0.75 2.14 0.86
1700 i 1.05 0.51 1.90 0.76
1800 -0.05 -=0.02 1.37 0.55
1900 v v -1.27 -0.62 0.77 0.31
2000 1.39 -2.18 -1.06 0.33 0.13
2100

2200 1.59

2300 1.67

2400 1.53 P
2500 1.37
2600 1.31
2700 1.21
2800 1.21
2900 1.21
3000

3100

3200

3300

3400

3500

3600

3700

3800

3300

4000

4100

4200

4300

4400

4500

4600

4700 P = g m 2 day’t

8.17 g rn_2 day

1.39 g m ht-l

|
i

**Daylight savings time.
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HOURLY RESPIRATION & PHOTOSYNTHETIC RATES FROM D.O. DIFFERENTIAL

LOCATION OF REACH: Station 10 to 18 in Channel 8

-Date; 8-23-77

Travel Time: 2.0 Hrs.

Time at
Downstream
Station ()

R
g m3nl

AD.O. 3 P Comments
g m-3 m-l g m—3 hl'] £ m-2 hx'l

0000  *¥*
0100
0200
0300
0400
0500
0600
0700
0800
0900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900 v
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
4600
4700

1.59

-1.17
-0.78
0.39
1.80
. 3.50
4.77
4.79
3.50
2.46
1.52
0.16
-1.52
-2.62

D.0. values below 3 mg/%
not used in calculating
R-value

-0.59 1.00 0.38
-0.39 1.20 0.46
0.20 1.79 0.68
0.90 2.49 0.95
1.75 3.34 1.27
2.39 3.98 1.51
2.40  3.99 1.52
1.75 3.34 1.27
1.23  2.82 1.07
0.76 2.35 0.89
0.08 1.67 0.63
-0.76 0.83 0.32
-1.31 0.28 0.11

ge = 11.06 g m 2 day™*

1.59 g m ° hr

o
]

P =gm "~ day

**Daylight savings time.
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APPENDIX C

HYDRAULIC MEAN DEPTHS FOR 1976-77

DIEL D.O. CURVE ANALYSIS
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HYDRAULIC MEAN DEPTHS FOR 1976-77 DIEL D,O. CURVE ANALYSIS (METERS)

Date ’ Channel Nos.
Station Nos. 1 4 5 8
7-28-76
6 10 0.53 a 0.53 a 0.53 a 0.53 a
14 18 0.49 a 0.49 a 0.49 a 0.49 a
8-5-76
6 10 0.53 a 0.53 a 0.53 a 0.53 a
14 18 0.49 a 0.49 a 0.49 a 0.49 a
10-27-76 .
2 10 0.34 b 0.34 b
10 18 0.36 b 0.36 b
1-26-77 . ‘
2 10 . 0.34 b 0.34 b
10 18 0.36 b 0.36 b
4-25-77 ' :
2 10 ‘ 0.34 b 0.34 b
10 18 0.36 b 0.36 b
7-19-77
2 10 0.40 ¢ 0.38 ¢ 0.40 ¢
10 18 0.38 ¢ 0.37 ¢ 0.38 ¢
8-23-77 : :
2 10 0.38 ¢ 0.40 ¢
10 18 0.37 ¢ 0.38 ¢

a ~ Determined from 10-4-76 and 10-18-76 morphological survey in Channel 1.

b - Determined from 4-6-77 morphological survey in Channel 1,

¢ - Determined from 8-4-77 and 8-5-77 morphological survey in Channels 5
and 8. ’ '
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APPENDIX D

COEFFICIENT DERIVATION FOR
ADJUSTMENT OF PARTIAL DAILY
RATES OF PHOTOSYNTHESIS TO

TOTAL DAILY RATES OF PHOTOSYNTHESIS

(EXAMPLE)
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' -2 -1
HOURLY PHOTOSYNTHETIC RATES (gm ° hr ~) FROM D.O.
DIFFERENTIAL ON APRIL 25, 1977.

Time at Channel § Channel 5 Channel 8 Channel 8
Downstream )
Station (hrs.) Station 2 to 10 Station 10 to 18 Station 2 to 10 Station 10 to 18
0000
0100
0200
0300
0400
0500
0600
0700 0.18 0.23 0.29 0.40
0800 0.31 0.37 0.59 0.75
0900 0.37 0.46 0.77 0.86
1000 0.42 0.53 0.94 0.94
1100 0.46 0.57 1.03 0.95
1200 0.49 0.60 1.11 0.95
1300 0.48 0.56 1.09 0.88
1400 0.46 0.54 1.06 0.74
1500 0.42 0.48 0.93 0.65
1600 0.38 0.40 l.01 0.53
1700 0.29 0.29 0.52 0.36
1800 0.20 0.15 0.48 0.16
1900 4 0.09 0.03 0.27 0.01
2000
2100
2200
2300
2400
I_P(total) 4.55 5.21 10.09 8.18
I P(1l0 hours) 3.97 . 4.74 8.82 7.65
1.15 1.10 1.14 1.07
Mean Coefficient Value = £4£§ = 1.12

The 4-26-77 data set contained only 10 of the 13 daylight hours. The coefficient was
derived by dividing the total daily photosynthetic rates for each segment by the sum

of the fifst 10 hourly photosynthetic rates, The four coefficients were averaged to

determine a mean coefficient value that represents the fraction by which the 4-26-77

photosynthetic rates were initially underestimated.
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APPENDIX E

DORM INPUT DATA AND
SIMULATION PRINTOUTS FOR 8 RUNS
(INPUT DATA FORMAT FOLLOWS SPECIFICATIONS IN

APPENDIX B OF GULLIVER ET AL, 1980)
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DORM INPUT DATA FOR APRIL 25 and 26, 1977
IN CHANNEL 5 FROM STATION 2 TO 10

115 0. .01 7220 25.0 400 Q.44 365 2.00
4.00 45.0 ?3.0 ?0.0 0.001 1.00 0.00 1.045
000 REE _744
5. A4F -4 3. 00FE-5 1.47E00
£l 19 168 2Q 2 2 3 Q0

17.7 3.39 17.7 3.99 13.4 4 .00 17.2 3.31 15.4
10.72 4 460 10 2 4.20 11 2 4. 270 11 3 4 AQ 10 .9

?1. BB, B4, 74, 67. 67. 67. 51, 35,
100, 100100, 100 100 100 100 100, 100

5. 0RF-4 5. 0RE-4 5. 0RF-4 5.0RE-4 5.0BE-4 5.0NRE-4 5.08FE-4 5.0RE~4
CHANNEL 5 APETYI 25 1977

.25 9.08 B8.91 §.74 8.58 8.41 8.24 0.07 7.%0
14.8 : 2.6

13.5 12,5

13.2 2.4

13,3 1%.4

14, 1 5.0

14,0 161

15.1 16,4

15.0 15 4

4.5 14.4

14. 4 12,6

3.5 13.3

14,3 13.7

14.3 13.4

14.0 13.7

i3 4 13.2

1%.8 14,7

14.4 15. 6

15. 4 17.0

16.0 17. 6

16.2 17.0

2.0 2.7 2.5 3.2 3.8 52 54 45 X0 2.0 1.8 2.4
3.0 3.4 3.8 S.6 58 4.5 3.7

337, 33X, 346. 349. 351. 3704, Az4. 370, a5z, 197. 178. 198.
1AS. 142, 178, 182, P19, 252, 279.

3
.1
?.25 9.10 9.5010.1010.8511.3011.5011.7030.5010.15 9.90 9. 45
?.00 9.5010.2010.6010.9011.00

03 403 0.0310.0312.0314.03146.0318,0320.0322.0324.0324.03
. 0330. 0332 0334, 0334.0338.0340_03

70 9 72010,6011 7011 2031 59

9

4

8

8.00 2.3010.4011.4011.9011.68010.90 ¢,10 0.70 7,30 .30 7.90
7 .

6.

12 8.1210.1212.1214.12146.1218. 1220, 1222. 1224, 1226.1278.12
___3Q+1232~1215~lhlﬁ_LL3a 1740 12
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DORM SIMULATION PRINTOUT FOR APRIL 25 AND 26, 1977.

IN CHANNEL 5 FROM STATIONS 2 TO 10

CHANNI,

o ESTIMATION_QF CHANNE! COMMUNITY_EHOTOSYNTHETIC ANILRESFIRATORY RATES

_______HX_NUMEEICALLX_HDuIlNG_ﬂiEL_ﬂlSSﬂlUFn OXYGEN MFASIREMENTS

JHETWEEN TWND _STATIONS

STAETING IATE = ARRTL 2S5 1922

LIST OF SYMUNLS:

C = IN.O.CONCENTRATION G/MX%3)

—— DSTAR_=_ DIMENSIONLESS L ONGITUDINAL DISFERSION _NUNRER

EPS = COEFFICIFNT WHICH SFECIFIFS TIMF STEP METHOD
(1 O FOR FULLY IMBLIGIT. 0.5 FEOR CRANK=NICALSAN_IMPLICIT)

o= PHOTOSYNTHFTIC RATE OF CHANNEL

REACH (G/ (MXMXHR))

F
I
T

WATFR _IFMPERATIIRE (TIEG  C)
Fo= HYNRAINL.IC RESTNENCE TIME OF CHANMFL REACH (HR)

INEFUT DATA

COMEUTATIONGL XIME IMCREMENT = 220 SFC

COMFUTATIONAL DISTANCE TNRREMENT

7.6 M

FpP =.1.00
STAR = .01

.__________MAXlMHM_ERRDR_JN_L.DR_L_Lﬂﬁ_llﬁhAIlnN_CﬂNUFRGENCF =
MAXTMUM ITERATIONS =

20

NOID_GCLLMXMEHO)

ch :ANT l‘DEt AL‘C-L)EMTII: C-l:L ATIHM —J_AAr

CONSTANT REPRESINTATIMG FFQPT(QTTON INHIRITION NIE TO LOW D, 0. CONC.

O G/MX%3

- ARIER-NE_FRAVATION-EIT IO LIPSTREAN-_TI— 0 MEASUREMENTS =3

TNFUT T1aTA FOR FACH SFOMENT
a SEGHENT NUMRER 2 3 4 o & 7 a Q@ 10
e INITIAL_U_D__ AT 1JESTREAN .

N OF SERMENT (G/M¥Xx3) P25 2.08 8.91 8.74 8.58 8.41 B8.724 8.07 7.%90
SERMENT LENGTH_(H) .5 305 30.5 305 305305 3I0.S 305
CRNSS-GFCT. ARFA (MXxM) 1.644 .3 1. 64 37 3.73 .37 1.40 .31

3262013262 8% 3432043 44l G5m

e SURE AR LT NTH L3



GEAMENT DIRECTION (IEG) Fr. AR, na 74 67 &7. &7 S1.

e WAIER SUREACE SIOFE __ _000S1 _000S1 000S1 00051 0005t 00051 00051 00051

WEATHUFR DATA TMPUT TO MODEL

TTMF HTND WIND AIR
UELOCTTY DIRECTION FPRESQURE
(M/SEC) (DEGRERES) (MR)
5. 00 2. 00 332 00 221 _4K7
7.00 ?.70 IRZ. 00 99L.67
200 .50 344 00 291 . A7
11.00 .20 349.00 ?91. 47
1300 3 RO 35100 291 A7
15.00 Y 32400 991.67
12 00 S_40 324 00 221 A7
19.00 4.50 320.00 $91.467
21.0Q 2.00 292.00 221 .47
23.00 2.00 197.00 P91. 47
1,00  1.80 178, 00 991.67
3.00 2.40 198.00 9L .47
S5.00 3.00 185,00 991.67
7.00 3.40 162.00 991.67
2.00 3,80 178,00 993 .67
11.00 2.60 182.00 991.67
13. 00 5.680 21%9.00 991,47
15. 00 4.50 252.00 ?91.67
17.00 3.70 279 .00 99167

et

MEAGURETD DISSOLVED OXYGEN (G/MX%3)

UPSTREAN NOUNSTREAM
TIME n.n. TIME non.
3.09 G.ET 9.2 8.00
5.05 2.10 7.20 2. .30
7.09 .50 - 9.70 10,40 .
9.05 10.10 11.20 11,40 :
11,05 10,65 13.20 11.90
13.05 11.30 15.20 131.80
15.05 11,50 17.20 10.90
17.09 11.20 12. 20 ?.10
19.05  10.50 71.20 8.70
21.05 10.15 23.20 2.30
23.05 5.90 25.70 8.30
25. 05 2.65 27.20 7.90
27.05 ?.30 29.20 7.70
29.05 2.00 3320 2.2
31.05 .50 33.70 10.640
33.05 10 2 35.20 11 30
35.05 10.40 37.20 11.70
32.03. 10 2Q 3220 311 55

39.05 11.00 0 1 -
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STANDARD RESFPTRATINN RATF = L4600 G/ (MAMAHR) AT 20 DFG C MEAN ERROR = .0183

5 ITERATIONS

GTANDARD REGSPIRATION RATE = L4417 G/ (MXM*HR) AT 70 NEG C MFAN ERROR = . 0003

8 ITFRATIONS

3330 0K OR 3K0OK KKK KKK 3K K 0K 3K KO 0K K K KKK K KKK KRR K KK 0K

e RECULTS_OF_COMEUIATTONG:

STANDARTE RESPTRATORY RATF = 4417 G/{MXMXHR) AT 20 IFG C
— — SUNRISE TIME =5 07

GUNSYT TIMF = 31}, B6
— —— R _ITFERATIONS

ROUTET TOTAL. COMMINITY FHOTOQSYNTHETIC ANDI' RESPIRATORY FRATES

R .. TIME F R_ REST LIAL IR
——==G/ (MAHXHR ) ==~ G/MkK3I HR
— 520 ' 047 322 ~_000 1.924

7.20 L3566 L 323 . 000 1.974

2.20 495, 329 - 0Q0 1. 974
11.20 . &OY L 345 -. 000 1.974
1320 588 59 - 000 1924
15.70 . A94 [36S . 000 1.974

12 2 278 240 000 1.9724
19.70 0 . 340 -, 207 1.974
21 .20 0 340 o015 1.974
23.20 o) . 338 ~-. 083 1.974

120 0 334 125 1 974

3.70 o L334 . ~. 057 1.974 !
5.20 009 334 ~ 0Qp 1974

7.20 . 367 L33 . 000 1.974

?.20 i & 338 -~_000 1. 974
11.20 .S58l L35 ~. 000 1.974 N
13 200 L4 121 =_000 1 974

15. 20 .533 . 372 . 000 1.974

ray 1
-——TOFAL-JIATLY LRGSR ILATION = _§1 20786 MKk2

TOTAL UATLY PHDTOSYNTHESIS = - 5. 77365G/MXX2
— —R/R-RATIf-= 2033

DAYy .2

TOTAL DATLY RESPIRATION = 8 AS40G/MXX2
A TAE DAY PHATASYNTHRG IS~ —F _3328R/HE ¥ 2

P/R RATIO = 61643




9z1

CAOMFUTED VALUES OF SURFACE T, 0. EXCHANGE (G/(MXMXHR)),
SURFACERXGHANGE —LAFRY CHENT—AHR—

SATURATION N 0. CONCENTRATINN (G/M¥X3),

AND_UATER TEMPERATURE (NEG . C)

FIIR FEACH CHANNEL SEGMENT

. ——SAT N CONC

GECTION NO. 2 3 4 S b 7 f 9
TIME = 5.00 FLOW RATF = L0343 (MXX3/GRC) .
BURFACE-EXDH— 0240 0321 . 0340 — 0212 0AD9—0249— 0497 0241

SF COEFFICIENT

L0772 0771 .0770 .0769 0748
2_90 2. 94 __10.02.30.00-—10_15

L0747 0747 0766

1021 1022 10.34

TEMPERATURF.

14,64 14,39 14,11 13,4 13.564

13.29 13.01 12,74

TIME = 7.00 FiL.OW RATE =
SUREACE _EXCH 03240132

&F COFFFICTIENT
sAT .00, _CONC

L0343 (MXxx3/800)
04460—. Q1925 0532

0209 0542 0208

L0774 0771 0749 Q747 . 0747

LQ766 07864 L0746

10142 10,20 340 23 10 24..10.29._10.32_10.35 1038

TEMPFRATUIRE

13.44 13,31 13,19 313.06 17.94

12.01 12,49 122,56

TIMFE = 9
SHREEACE EXLCH

.00 FILOW RATE = .0343 (MXX3/KELR)
0204 0043 021000012 02172

BE CNEFFICIENT

onn1. 0210 0078

L0747 L0747 0747 0744 0764

—_—CAT. D O _CONC 10 .24 10 27 10.29 10 .31 10 _34

TEMPERATURF

L0764 074646 0768
10 34 10 _39 10 41

13,15 13,05 12,95 12,85 12,75

12.65% 12.85 12,45

TIME = 13
~———— - SURFEACE_EXCH

.00 FLOW RATF = L0347 (MRXZ/GE(C)
=..0075 - 0034 ~ Q124 - 0040 - Q148

= 0071 = 0193 - 0075

S COEFFICTENT
SAY._0N.0.  CONC

Q768 L0747 L0767 .0747 0768
10 21 10 20 10.20 _10.20 10 19

0768 07488 L0780
10.19 10 19 10 19

TEMPERATURE.

13.31 13.32 13.33 13.34 13.36

13.37 13.28 13.39

TIME = 13
SUREAGE_EXCH

00 FLOW RATE = L0343 (MxXI/GEC)
= Q397 -~ Q140 - Q401 - 0204 - Q549

- 0215 -, 0574 - 0217

GF COEFFICTIENT
~———SAT__D1 0 CONC

L0770 L0770 L0770 0770 0771
10 01 2.98 ?_94 2 93 2.°21

L0772 L0772 .0004
2_88 2 _8A Q g3

TEMPERATURE

14.16 14.27 14,38 14.49 14. 41

14,72 14.83 34.94

TAME = 1%,

SURFACE FX{H

00 FLUW KAIE = L0349 (MRXS/%EL)
= 0739 - 0239 - 0771 ~ Q288 _-~_ 0741

= 0204 - 0749 - 0244

SE COEFFICIENT
SAT N0 CONC

.0947 . 0%146 .0B77 .0798 .0774

9 A5 .81 Q.78 9 74 2.71

L0776 L0777  .0774
Q 467 Q.44 240

TEMPERATURE

14.88 15.04 15.21 15.37 15.53

15.69 15.86 14.02

TINC = 17
_SURFACE _FEXCH

.00 FLDW RATE = . 0343 (Mxx3/5E0)
=, 0789 — 0042 - 0753 ~, 0764 =, Qbb4

=, 0246 =, 0441 =~ 0222

S COEFFICTENT

SAT. T 0. CONC,

.0981 . 0947 0902 .0807 .0778
9.78 2.725_ _9.71 2.6R._ 9.44

.0779  .0779 .0774
?.61 2.58 2.4

TEMPFEATURE

1518 15.34 15.51 15,47 15.83

15.99 16.16 16.32



Lzt

TTHE = 19,

00  FI.OW RATF = . 0343 (MYXX3/GFC)

SURFACE EXCHL. ~. 0498 - 0135 - 038R_-. 0174 -. 0703 ~. 0090 —.0213 -.0043
SE CREFFICTENT L0922 . 0898 0864 . 0ORDL L0778 0779  .0779 .0772
SAT. 1. 0. CONC. 2.8/ ?.80 9.78 Q.77 9.79 9.73 ®.772 9.70
TEMFERATUREF, 15.04 15,11 15.19 15.26 1%.34 15, 41 15.49 15.56.
TIME = 73,00 F10OW RATE = L0343 (MXX3/5F0)
SURFADE EXEH, -. 0144 ~ 0318 -, 0001 ,0029 . 0124 . 0072 . 022 .0100
SFE COEFFTICIENT L0770 0770 0770 . 0770 . 0770 0770 0770 0784
SAT. U.0. CONC, ?.93 9. 94 9.94 Q. %4 2.9% ?2.9% 2.95 ?.95
TEMPERATURE, 14,49 14 48 14,47 14,446 14.44 14,43 14.472 14 .41
TIME = 23.00 FLOW RATE = L0343 (MxX3/GEDR) .
SURFACE _EXCH. = 0002 .0031 0372 0107 0329 O0\S2 0449 0183
GFE COEFFICTIENT L0770 0770 0770 .0772 . .0775 L0775 .0774 0788
SAT. T .. CONC .97 .99 10 03 10,03 10.06_ 10,00 10 10 10 13
TEMFERATIIRF 14,35 14,25 14,15 14.05 13,95 13.8%5 13.75 13.65
TIME = 1.00 FLOW RATE = 0343 (MXX3I/SE0)
SURFACE _EXCH 0087 Q040 Q248 0141 0437 0192 Q555 Q219
SFE COEFFICTENT L0770 0770 L0749 . 0749 0749 .0768 .. 0748 0770
Sar._ D 0 CONC ?_9f e 98 10 02 10 05 10 0% 10 12 10 15 10 19
TEMPFRATURE 14,43 14.27 14,12 $13.97 13.82 12.468 13 .53 13.38
TIME = 3,00 FLOW RATE = L0343 (MXXx3/SELD)
SUEFACK FXCH Q215 0097 0304 0185 0547 Q232 Q4652 D2ED
GF. COEFFICTENT L0770 . 0770 0770 .0774 .0784 L0784 0784 0813
AT .0, CONC .29 10,02 1006 10,09 _1Q. 12 10 15 10,18 10, 2
TRMFERATIIRF 14.23 14.09 13.94 13.B2 13.4B 13.54 13 41 13.27
TIMNF = 5,00 FLOW RATF = L 0X4T (MXXZ/SFC)
SUREACE _FYCH 0343 0135 04929 0724 0442 0243 Q728 0789
O COMFFICIENT L0749 L0749 0769 0771 . 0778 L0776 0777 0019
AT i 0 _CONC 2 99 10 .02 .10 04 10 07 10 09 _10 12 10 14 10 17
TEMPIRATURE 14.24 14,13 14,02 13,91 13.79 13.68B 13.57 13.4¢6
TIME = 7.00 FLOW RATE = L0343 (MRX3/GEC) .
SUREACK_EXCH Q349 0125 0444 0191 0525 0209 0523 0213
OF COFFFICTENT L0772 L0770 L0749 07468 .074A8 0768 .0767 0772
GAT._ 1.0 CONC__ 10 04 1000 10 10_10 1310 .15 _10 17 10 20 _10 22
TEMFERATLURF 13.95 13.85 13,75 13.65% 13.55 13.45 13.35 13.295
TIME = 92.00 FLOW RATE = L0848 (MXRA/SEG)

e BURFACE _EXCH___ 0149 __0044_ _0144___0054___014A5___0053 01458 0054
SE COEFFICIFNT L0748 0748 074648 0749 0774 0776 0775 . 0R40
SaY__J D CONC 1014 10 15 _10 17 10 188 10 19 _10.20 10 21 10 22
TEMPERATURE 13.57 13.52 13.47 13.42 13.38 13.32 " 13.27 13.22




87T

TIME = 131.00 ©FLOW RATE = L0343 (Mxx3/8EC)

- SURFACE EXCH____ =~ 0108 - 0048 - 0104 - 008 = OR4B = 0111 - 0302 - 0137
SE COEFFICIFNT L0749 0749 L0749 0797 . 0NR4R . 0048 . 0848 . 1026
SATI. DD _CONC._ 10 09 10.07 10.04 10 05 10 04. 10 03 10 02 10 01
TEMPERATURE 13.82 13.87 13.92 13.97 14.03 14.07 14.12 14,18

TIMEE = 13,00 FILLOW RATF = L0343 (MXX3/SFC)
—  OCURFACE EXCH - 0417 - 0143 - 0411 - 0794 - 0852 - 0341 - 0923 - 0345
GE COFFFICTENT L1010 1045 (1090 1194 1285 1204 (1254 1349
SAT. DO, CONC. _ 2. 94 ?.%91 ?2.82 2.84 2.81 .27 2. .74 2. 71
TEMPERATURF 14 A7 14462 14,77 14.93 15,07 15.22 15.37 15.353

TIME = 15,00 FLDOW RATE = L0343 (Mx¥3/GFC)
e SUBFACE _EXCEL = 0703 - 0249 - Q70 = 0372 - 31002 - 0391 - 3104% -~ 0344
RE COEFFICTENT L1132 01393 1134 (1149 1146 (1145 1145 1100
SAYT N1 0O (ONC S 214 QA7 9 43 e._59. 9 _SL_ .2 509 44 Q9 _42
TEMFERATURE 15.50 15.70 15,20 16.10 16 30 14.50 14.70 16.90

TIMF. = 17.00 FLOW RATE = . 0343 (MXx3/SEC)
———SERFACE EXCH = 0482 = 0205~ 0A5A-a 042~ 0613 = 0225—=—0582 =0182
GE COEFFICIENT L1021 1015 L1007 0974 . 0944 0944 0743 . 0860
—S5AF—D 0 CNNE——— 950 0 55 .. Q0 80— 9 449 AR e a2 9206
TEMPERATURE 164,10 14.30 14.50 14.70 14.90 17.10 17.30 17.50
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DORM INPUT DATA FOR APRIL 25 and 26, 1977
IN CHANNEL 5 FROM STATION 10 TO 18

115, 0.01 720, 25.0 A00. 0. 40 36.5 2.00
—_—A AT O — I PO OO0 001t 100 000 17083
0.00 544, 744
A4 -A— 3 RBOE-5—1T49E0
2} 19 1a 20 10 2 3 0

17743634903 351923591812 A0 181
10.9 5.90 11.1 5.90 10.8 5.90 10.7 5.40 10.7
— 35t 8135t 35— 39t 35t —35t— 381

100. 100. 100. 100. 100. 100, 100. 100. 100

S 4 (et ey o 4111 ot ey o 4 U EA: Sy o 14| St Sy gul e 3 £ S Remnm 071 2 mummmeecyes o1 - oot aasmmmechn o3 t00r )
CHANNEL 5 AFRIL 25 1977

. 7.90 7.74 7.58 7.41 7.25 7.09 6.93 b.76 6b.60
—t2% ~+24
12.5 12.2
+2-—4 12—t
13.4 13.4
150 155
16.1 17.8
1474 18774
15.6 17.4
t4 4 1577
13.6 14.5
—133 +3—4
12.2 13.1
134 132
13.2 13.1
+37 1+3-—2
14.2 14.7 .
T o7
17.0 18.8
3 acn 19—
- 17.0 : 19.0
—P 2 P23 3B 52— 5453020 18—
3.0 3.4 3.8 .6 . ./

185. 162. 178. 1B2. 219, 252. 279.
—FRH00-3010 40 A0 PO B0 P02 10— 870830830
7.90 7.70 9.2010.6011.3011.7011.55
=4 AT AR 1 22 T R A DS T I 21 8 12201202 1A 122412

28.1230.1232.1234.12346.1238.1240.12

~— 6 H0-8-50 0 F 0P OS2 F 235080040 TR0 4047040

6.50 B8.4010.8012.2012.9014.45
%&]WWWHX2H
. 30.2132.2134.2136.2138.2140. 21
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DORM SIMULATION PRINTOUT FOR APRIL 25 and 26, 1977
IN CHANNEL 5 FROM STATIONS 10 TO 18

CHANNEL_ S

ESTIMATION OF CHANNEL COMMUNITY PHOTOSYNTHETIC AND_RESEIRATORY RATES

BETWEEN TWO STATIONS

STARTING DATE = APRIL 25 1977

LIST OF SYMEOLS:

C = D.0. CONCENTRATION G/MXxx3)
DSTAR_ = NIMENSIONLESS LONGITUDINAL DISPERSION-NUMEBER

EPS = COEFFICIENT WHICH SPECIFIES TIME STEP METHOU
(1 0 FOR FULLY IMPLICIT, 0.5 FOR_CRANK=NICOLSON_IMPLICIT)

P = FHOTOSYNTHETIC RATE OF CHANNEL REACH (G/(MXMXHR))
— T =_UATER_TEMPERATURE (DEG - C)

TR = HYDRAULIC RESIDENCE TIME OF CHANNEL REACH (HR)

e INEUT.__DATA

———COMBUTATIONAL _TIME INCREMENT..=._ 220._SEL

COMPUTATIONAL DISTANCE INCREMENT = 7.4 M
EPS = 1 Q00

OSTAR = 01
MAXIMUM_ ERROK_IN_R OR_E_EDR.IIERAIIDN_CDNUERGENCE = 0010 _G/{MAMKHR) .

MAXTIMUM ITERATINNS = 20
~LONSTANIL FUK . AKRHENLUS_RELATION.= L. 043

. CONSTANT REFRESENTATING RESPIRATION INHIRITION UUE TO LOW 0. D. CONC. = 0 G/Mx%x3
: DNRIER_OE_EQUATION_FIT_T0 UPSTREAM . D. 0. MEASUREHENTS = 3

INPUT DATA FOR EACH SEGMENT

‘GEAMENT NUMDER 10 11 12 13 14, 15 16 17 18
TNTTTAL N N AT (IS TRFFAM | L - . .



TeT

END OF SEGMENT (G/MXXx3) 7.90 7.74 7.58 7.41 7.25 7.09 6.93 6. 76

__BEGMENT _LENGTH ¢

M)

30,9 303 305 30 .5 303 305 305 305

CROSS-SECT. AREA (MxM)

_SURFACE WTDTH (M

)

.60

SEGMENT DIRECTION (DEG)

WATER SURFACE SLOPE

1.62 .34 1.77 .31 1.78 .33 1.68 .24
3.32 1,80 3.3 1,80 3 .29 1.80__3 241,65
35. 16. 81. 351. 351, 351, 351, 351,

.00051.00051. 00051. 00051, 00051, 00051, 00051. 00051

WEATHER DATA INPUT TO MODEL

TIME WIND WIND AIR
VELOCITY DIRECTION PRESSURE
(M/SEC) (DEGREES) (ME)
5.00 2.00 332.00 991,67,
7.00 2.70 333. 00 991. 67
2.00 2.50 344.00 291,67 .
11.00 3.20 349.00 991. 47
13.00 3.80 351.00 991. 67
15.00 5.20 324.00 99L. 67
: 17.00 5.60 324.00 991.67
19.00 4.50 320.00 991.67
21.00 3.00 352. 00 ?91.67
23.00 2.00 197.00 991.467
1.00 - 1.80 178.00 991. 67
3.00 2.40 198.00 991. 47
S.00 3.00 185. 00 991. 67
7.00 3.40 162.00 991.67
9.00 3.80 178.00 291.67
11.00 5.60 182.00 9?1.67
13.00 5.80 219.00 991. 467
15.00 4.50 252.00 991. 67
17.00 3.70 279.00 ?91.67




[N

MEASURED DISSOLVED DXYGEN (G/MXx3)

UPSTREAM DOWNSTREAM
TIME 0.0, TIME 0.
3.20 7.90 5.35 &.80
9.20 B. 00 7. 35 8.50
7.20 ?.30 ?.35 10.7¢
2.20 10.40 11.35 12.095
11.20 11.40 13.35 12.70
! 13.20 11.90 15.35_12.35
15.20 11.80 17.35 10.80
17,20 10.90 19.35 .40
19.20  9.10 21.35 2.2
21.20 8.70 23.35 6.90
23.2 3.30 25.35 6.70
25.20 8.30 27.35 6.60
27.20 7.90 29.35 6.50
29.20 7.70 31.35 8.40
31.20 ?.20 33.35 10.80
33.20 10.40 35.35 12.20
35.20 11.30 J7.35 12.90
37.20 11.70 39.35 14.45
39.20 11.55 0 I

STANIIARTY RESPIRATION RATE =

. 4000 G/ (MxMxHR) AT 20 DEG C

MEAN ERROR = ~.1272

5 ITERATIONS

STANDARD RESPIRATION RATE =

L6272 0/ (MXMXHR) AT 20 DEG

MEAN ERROR = =~-.,0028

8 ITERATIONS

STANDARTD RESPIRATION RATE =

. 5299 G/(MXMXHR) AT.20 DEG C

MEAN ERROR = «=,.0001

10 ITERATIONS

_ RESULTS_OF COMPUTATIONS:

_ 10 ITERATIONS

SUNKISE TIME = 5,07

T STANNARD RESPTRATORY RATE =

_ 5299 G/(HXMXHR)Y AT 20 DEG C

SUNSET TIME = 181.8%
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ROUTET TOTAL GCOMMUNITY PHOTOSYNTHETIC AND RESPIRATORY RATES

TIME P R RESIDUAL TR
—===G/ (MXMKHR) =—— - G/MXX3 HK
____5.35 091 .379 . 000 1.999
7.35 _An4 . 379 -.000 1.999
9.35 680 397 000 1.999
. 11. 35 . 784 . 431 . 000 1.999
! 13.35 791 . 4460 .000 1,999
: 15.35 . 447 470 . 000 1.999
17.35 309 455 000 1,299
19.35 0 . 429 -.2364 1.999
21,25 0 410 - 094 1.999
23.35 0 . 397 .07 1.999
_1.35 Q 393 052 1999
3.35 0 . 394. .019 1.999
5..3% 044 392 000 1 999
7.35 . 473 L 395 -. 000 1.999
9.35 741 415 000 1999
11.35 .ans . 448 .000 1..999
13 _35 878 A80 =_004Q. 1992
15.35 1.117 .448 - ~-.000 1.999

nay 1 :
- JIOTAalL _DAILY RESPIEATION = 9 9805G/MXX2

TOTAL DAILY PHOTOSYNTHFESIS = 7:4819G/Mxx2
P/R RATIO = 74972

DAy 2

TOTAL DAILY RESPIRATION = 10.B80A0G/MXX2
I0YAL - DAILY PHOTOSYNTHESIS = 8 1S4616G/Mkk2

P/R RATID = 7548

COMPUTED VALUES OF SURFACE D. 0. EXCHANGE (G/{MXMXHR)),
SUREACE. EXCHANGE _COFFFICIENT (/HR).

! SATURATION-T'. 0. CONCENTRATION (G/MXX3).,
. AND _WATER Iy MEERATLHRE LSS50

F FOR EACH CHANNEL SEGMENT

SGECTION NO. 10 11 12 13 14 15 16 17

TIME = 5,00 FLOW RATE = . 0343 (Mx%x3/SEC)
_SURFACE_EXCH 0921 . Q381 1094 0403 ___ 1309 .__0447____1341 0392

: SE CORFFICIENT .0740 .0749 .0739 .0774 .0774 0774 .0774 0774
—_—  PAL DL 0. CONC.__ 10Q.38_ 10 .36 10 39 10.39 _10.40 _10.41_ 10_41 10 42

TEMPERATURE 12.99 12.%6 12.54 12.31 12.49 12.44 12.44 12 41
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TIME = 7.00 FLOW RATE = . 0343 (MX%3/SECR)
SURFACE FEXCH 0732 0320 QB3 0357 11846 0419 1210 _Q34Q

SE COEFFICIENT .0744 0780 .0739 .0843 .0843 .0843 .0843 .0843
SAT. D.0O. CONC., 10,40 10.41 10 .42 10 43 10 44 10 45 10 44 10 47

TEMPERATURE 12.48 12.44 12.41 12,37 12.33 12.29 12.26 12.22
TIME = 9.00 FLDW RATE = . 0343 (MXx3/SEL)
SURFACE _EXCH 0314 Q131 Q35S 0135__ 0451 Q142 Q0482 0144

SE _COEFFICIENT . 0758 .0798 .0738 .0833 .0B33 .0834 0834 .0834
SAT. D.0._CONG, 10.43 10.44 10.44 10,45 10 44..10.47 10 48 10.49

TEMPERATURE 12.38 12.34 12 .31 2.27 12,23 12.19 12.16 12.12
TIME = 11.00 FLOW RATE = . 0343 (MXxx3/5EC)
SURFACE EXCH. = 0213 -. 0107 - Q0262 —-. 0127 -.0407 =. 0142 - 0410 - Q123

SE COEFFICIENT L0803 .0876 .0741 Q723 0923 .0923 .0923 .0923
SAT. 0.0, CONC. _10.18 10.18 10.18 10 18 10 18 10 18 10.18 10 18

TEMPERATURE 13.40 13.40 13.40 13.40 13.40 13.40 13.40 13 .40

TIME = 13.00 FLOW RATE = .0343 (MXX3/5EC)
SURFACE EXCH. _ -.0737 -.0345 —-.0788_=-.0379 -.1224 - 0441 —. 1255 —. 0375

SE COEFFICIENT 08G9 L0933 . 0745 (1003 1003 .1003 1003 .1002
SAT. I.0. CONC. ?.81 9.79 ?.76 9.74 ?.7% ?2.69 - 9.67 9.64

TEMPERATURE 15,06 15.17 15.28 15,39 15.591 15.462 15.73 15.84
TIME = 15.00 FLOW RATE = . 0343 (Mxx3/SEC)
SURFACE_EXCH. -. 0872 - 0433 -, 1126 ~. 0943 - 1746 -, 0622 - 1773 - 05235

SE COEFFICIENT .0765 .0917 .0818 1123 .1122 .1121 .1120 .1120
SAT. D.0O. CONC. ?. .57 ?.92 2?.48 2.43 2.39 2.35 2.31 9?.2Z

TEMPERATURE 16.21 16.42 16.63 16.8B4 17.06 17.27 17.48 17.69

TIME = 17.00 FILOW RATE = . 0343 (Mxx3/SEC)
. SURFAGE EXCH - 0749 =. 0382 —-.0971 -=.044h -.149% = 0523 =~ 1420 - 0435
' SE COEFFICIENT L0772 .094%9 . 0837 11746 1175 .1174 1173 1172
M SAT._ D O_CONC. 2 50 @ 45 240 2 35 2 30 Q25 Q.20 .15
TEMPERATURE 16.52 146.77 17.02 17.27 17.52 17.77 18.02 18.27

, TIME = 19.00 FLDW RATE = . 0343 (MXx3/SEC)
SURFACE_EXCH -. 0229 -.0098 - 0281 - 0112 - 0348 —-. Q124 - 034é - 0102

SE COEFFICIENT .0749 .0B33 .0813 .1009 .1009 .1008 .1007 .1007
SAT. D.O. CONC ?. 467 242 .52 ?.93 9.48 9.44 .29 235

. TEMFERATURE 15.71 15.94 16.16 16.39 16.61 16.84 17.06 17.29
i TIMNF = 21.00 FLOW RATE = 0343 (MEKXI/SED)
SURFACE_EXCH 0350 0144 0417 . 0185 .QSRZ .0214 . 0597 0161

SE COEFFICIENT .0800 .0B861 .0744 0894 .0894 .0893 .0893 .0893
SAT. _N. 0. CONC: ?.24 ?.20 2.82 2.83 .29 Q.26 .72 P .49

TEMPERATURE 14.48 14.464 14.81 14.97 15.13 15.29 15.46 15.62

TIME = 23.00 FLOW RATE = . 0343 (MXx3/SEC)
SURFACE _EXCH, 0626 Q222 0762 0209 0244 0345 0992 .-0300

SE COEFFICIENT L0773 .0783 .0742 0749 .07469 .07469 .0769 .0769
6AT. 1. 0. _CONC 10.12 10,10 10.07 10.05 10.02 10.00 ?.97 ?.95

TEMPERATURE 13.66 13.77,  13.88 13.99 14.11 14.22 14.33 14_44
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TINE = 1.00 Fiow RATE = . 0343 (Mxx3/SEC)

SURFACE_EXCH, L0715 ., 0313 . 0908 0343 1135 . 0419 1219  037)
SE COEFFICIENT . 0750 0763 .0740 0747 .0747 .0747 .0747 .0747
SAL._0.0,_CONC. 10,21 10,20 10.20 10,20 10.19 1Q.12 1Q0.19 10,19

TEMPERATURF 13.31 13.32 13.33 13.34 13.346 13.37 13.38 13.39

TIME = 3,00 FLOW RATE = . 0343 (Mx%x3/5EC) )
— SUREACE_EXCH._____ . 08550 .. 0320 . 0992 . 03B4_ . 1248 0464 __ 1354 _ 0412

§E COEFFICIENT .08it . 0822 .0743 .0795 .0795 .0795 .0Q0793 .0795
SAT. N.O_CONC.__10.23 10,23 10,24 10.24_10.24 10.25 10.25 1025

TEMPERATURE 13.19 13.48 13.17 13.14 13.14 13.13 13.12 13.11
TIME = 7.00 FLOW RATE = 0343 (MXX3/SEC)
SURFACE EXCH. 0737 _.0320 .0893 0357 1144 04192 1210 0340

SE. CORFFICIENT -0744 0780 0739 0843 .0843 .0B43 0043 . 0B43
SAT. U.0. CONC.__10.40 10.41 10Q.42 10 43 10 44 10 45__ 10 44 10 47

TEMPERATURE 12.48 12.44 12,41 12.37 12.33 12.29 12.26 12.22
, TIMNE = 9,00 FLOW RATE = 0343 (MXX3/SEC)
SURFACE _EXCH. Q336 Q131 Q355 Q135 0451 Q142 _0487 0144

SE. COEFFICIENT . 0758 .0798 .0738 .0833 .0833 .0834 .0834 0834
—_— SAT. ILD._CONC. 10,43 10.44 10.44 10.45 10 44 10.47 10.48 10 49

TEMPERATURE 12.38 12.34 12,31 12.27 12.23 12,19 12.16 112.12
TIME = 11.00 FLOW RATE = . 0343 (Mx%3/SEC)
SURFACE _EXCH, =. 0213 -, 0107 - 0269 —. 0127 -. 0407 =. 0149 =~ 041Q - 0123

SE _COEFFICIENT . 0803 .0876 .0741 0923 .Q923 0923 .0923 .0923
SAT, 0.0, CONC. 10,18 310,18 "10.18 10 18 10 18 10 18 10 18 10 18

TEMPERATURE 13.40 13.40 13.40 13.40 13.40 13,40 13.40 13.40
TIME = 13.00 FLOW RATE = . 0343 (HX%3/5EC)
SURFACE EXCH. =. 0737 —-.0345 -.0788 -. 0379 - 1224 -, 0441 - 17995 - 0375

SE COEFFICIENT L0859 0953 .0745 1003 .1003 .3003 1003 1002
SAT. 0. 0D. CONC. 92.81 9.729 ?.26 9.74 9.71 9.6% 2.67 2.64

TEMPERATURE 15.06 15.17 1§.28 15.39 15.51 15,62 15.73 15.84
TIME = 15.00 FLOW RATE = . 0343 (Mx%x3/SEC)
GURFACE_EXCH. =. 0872 ~.0433 ~ 1126 - 0543 —. 1746 —. 0622 —~.1773 -

=i

SE COEFFICIENT L0765 0917 .0818 .1123 .1122 1121 1120

[GN SE TN
WNOI

0
.1
_.8AT. _D0.0. CONC, ?.57  2.52 ?.48 ?.43 2.32 ?.35 ?.31 4
TEMPERATURE 16.21 16.32 16.63 1i6.B4 17.06 17.27 4i7.480 7

) TIME = 17.00 FLOW RATE = . 0343 (M¥%3/SEC)
SURFACE EXCH =. 0749 - 0382 - 0971 = 0464 - 1491 - Q0523 - 1490 - 0435

SE COEFFICIENT L0772 0949 . 0837 1176 1175 1174 1173 1172
SAT. 0. 0._CONC. ?.50 2. 45 9 40 35 Q.30 925 9 20 215

TEMFERATURE 16.52 16.77 17.02 17.27 17.52 17.77 18.02 18.27
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TIME =

SURFACE_EXCH.

19.00 FLOW RATE =

L0343 (MxXx3/8EC)

=. 02292 -.0098 -.020% - 0112 - 0348 - Q124 -

03hbh_ - 0102

SE COEFFICIENT . 0749 .0833 .0813 .1009 .1009 .1008 .1007 .1007
SAT. D.O.. CONC Q.47 Q.42 .57 Q.93 29 48 Q. 44 .32 .35
TEMPERATURE 15.71 15.94 16.16 16.39 14.61 14.84 17.06 17.29

TINE = 21.00 FLOW RATE = . 0343 (MXX3/SEC)
SURFACE_EXCH 0350 . 0144 0417 . QIBS___0SB7 . 0214 0597 0181
SE COEFFICIENT 0000 .0A&1 .0744 .08%4 0894 .0893 0893 .0893
SAT. D.0._CONC.____9.924 2.20 Q.87 2. 83 .29 9 724 .72 9 A9
TEMPERATURE 14.48 14.64 14.81 14.97 15.13 15.29 15.46 15.62
TINE = 23.00 FLOW RATE = 0343 (MXx3/SEL)
SURFACE_EXCH. 0626___ 0272072647 . 0202 __. 0244 . 0345 __ 0992 . Q300
SE COEFFICIENT  .0775 .0783 .0742 .074% .0749 .0769 .0749 .0749
AT, D.0. CONC.  10.12 10.10 _10.07 10.05 10.02 _10.00 _9.97 9 95
TEMPERATURE 13.66 13.77 13.88 13.99 14.11 14.227 14.33 14.44
TINE = 1.00 FLOW RATE = 0343 (MXX3/5EC)
SURFACE _EXCH, 0715 . 0313 . 0908 . 0343 1135 . Q419 1219 . 0371
GE GOEFFICIENT . 0750 0743 .0740 .0767 .0767 .0767 .0747 .0747

—— SAT._D._OQ._CONC.  10.21 10.20 10.20__10.20__10.192__10.19__10.49%9 10,19

TEMPERATURE 13,31 13.32 13.33 13.34 13.36 13.37 13.38 13.39

TIME =

e SURFACE_EXCH._. __ . 000% __0320 . 0292 __ 0384 __ 1268 0464 1354 0412
SE COEFFICIENT

——eeeBAT. DO CONC 10,23 10.23 10,24 10.24_.10.24 _10.25_10.25_ 10.25

TEMPERATURE

TEMPERATURE

TIMNE =

SURFACE EXCH, . 1001 . 0432 1068 . 0453__ 1474 ___ 0534
SE COFFFICIENT

——_BAT. D.0. CONG,_ 10,19 10.19 10,20 10,20

3.00 FLOW RATE =

.0811 . 0622

. 0343 (Mx%x3/SEC)

L0743 0795 . 0795

L0795

L0795

L0795

13,19 13.19 13.17 13,14 13.14 13,13 13.12 13,11

5.00 FLOW RATE =

.0R4a5 . 0BAY

L0343 (MXXZ/8FC)

.0741 0885 0885

1542

04465

. 0885
—10.21_.10.22_10.22 10,23

. 0885

. 0nBs

13.39  13.34 13,34 13,31 13.29 13.26 13.24 1321
TINE = 7.00 FLOW RATE =  .0343 (MxK3/8EC) .
__SURFACE_EXCH, 0708 . 036) . 0B97__, 0402 1305 . 0468 __ . 1349 . 0402

SE _COEFFICIENT 0787 . 0B73° .0740° 0944 .0944 .0944 .0946 .0946

~SAT. N0 CONC. 190.23 10.23__10.24_ 10.24_ 10.24 10.25 10.25_ 10.25

TEMPERATURE 13,19 13,18 13,17 13.14 13.14 13.13 13.12 13.131
TINE = 9.00 FLOW RATE = . 0343 (MKX3I/SEC)

SURFACE_EXCH.

SF COEFFICIENT
SAT. D.0. CONC.

T TEMPERATURE

0293 .0125_ . 0282 0129 0437 . 0157_ _.0478__ 0143
09017 0§82 . 0740 . 1005 . 1005 - 1005 . 1005 1005
210.23 10,23 310,23 30,23 10,23 10.23  10.23_ 10.23
1320 13.20 13.20 13.20 13.20 13.20 13.20

13.20



LET

TIME = 11.00 FLOW RATE = . 0343 (MxX3/SEC)

SURFACE EXCH. =, 0450 -. 0225 — 0398 —. 0253 —.0B09_-.0293 -, 0810 -. 0241
SE COEFFICIENT  .1141 1260 .0745 .1270 .1270 .1270 .1269 .12&9
SAT. D.O_CONC. - 9,99 9.98 9,97 9,95 9.94 9,92 _9.91_ __2.90
TEMPERATURE 14.23 14.79 14.34 14.47 14.48 14.54 14.61 14 47

TIME = 13.00 FLOW RATE =  .0343 (MXX3/BEC)
. .SURFACE_EXCH. __=,1154_=.0471 = 1220 -, 0418._-.1368. -, 0499_=. 1437 _=. 0430
SE COEFFICIENT  .1313 .1238 1076 .1012 .1012 .1011 .1011 .1011
e L SAT._D,Q,_CONC. __ 9.68.__ 2.64 __?.6461 9.57. 2.94___92.51..__9.42 .44
TEMPERATURE 15.68 15.84 14.01 . 14.17 16.33 16.49 16.6é 16.87
TIME = 15.00 FLOW RATE = 0343 (MXXX/8EC) ]
— SUREACE EXCH - 1125 - 047B_=_ 1704 - 0433 - 1445_= 0535_-_ 1555 - 0471
SE COEFFICIENT . 0971 .0B34 .1092 .0750 .0751 .0751 0752 .0752
SAT._N. 0. CONC 2. .38 . 34 Q.29 2.259 Q.20 914 @12 Q.07
TEMPERATURE 17.11 17.34 17.56 17.79 18.01 18.24 18.46 18.69

TIME = 17.00 FLOW RATE = 0343 (MkX3/SEC)
. SURFACE_EXCH. = 0785 - 0321 - 1221 ~ . 0346_= 1158 - 0430 -~ 1278 - 0393
SE COEFFICIENT  .0765 .0751 .0958 .0754 .0755 .0755 .0756 .0757
SAY. D. 0. CONC 26 @21 2_1A 211 Q.04 92 01 8 24 /.21

TEMPERATURE 17.73 1799 18.246 1B.52 18.78 19.04 19.31

19.57
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DORM INPUT DATA FOR APRIL 25 and 26, 1977

IN CHANNEL 8 FROM STATIONS

2 TO 10

19, 0.0y’ 770. ?25.0 nOO 0.70 34.5 2.00
—_— e A O O § "0‘—‘—9"—0_—'—"90_0——0" 0ot 1T00 L9 20 04t A QU ¢ £ 3y
0.00 LELN 744,
—————*5—44F-4—-*4‘ﬁ0F—ﬁ———1—ﬂ9Fﬁv
f) 19 18 70 2 2 I 0
——tF 7339 A P F 3P4 A 0017 P15
10.7 6.60 10.7 6.70 11.2 6.70 11.3 6.40 10.9
BB AP 4P — AP P 5+—35
100, 100, 100, 100. 100. 100. 100. 100. 100.
—5—ORE—4 TORE—4 5—ORF— SONFE— e P A i OTORE=% TTORE=28 T OBE=Y

CHANNFEL. 8  APRII. 25 1977

B.10 7.72 7.34 4.96 6.58 4£.20 5.81 5.43 5.05
154 —t7—p
19.7 17.4
88 ~ —t7—t
18.9 18.1
— 195 +5-5
20.3 £0.5
20—F— 2o—F
20.4 20.2
20— 200
20.0 18.4
+5-0 80
20.0 17.8
155 175
19. 4 17.8
18- t7-8
15. 4 19.1
206 - 200
20.8 21.4
248 286
21.m 21.64
A —A I 5323 B 5D 5 445 I3 o064 B
3.0 3.4 3.8 5.6 580 4.5 3.7
ARSIV 351 304, In4T-BoS—nSo—ter——ssn——tan
185, 167. 78, 182. 219. 252, 279.
B F—F OG- 2O— B PP BT PP TS50+ F TR AO—F—F O
7.80 7.75 7.90 R.70 §.10 9.25 9. 75
—4 034 —0F3H0—HF L2034 O3 403 tB 03I 20 0IP2-0IPA— O IO
28.0330. 0337. 0334, 0334 0338, 0340, 03
4807 PO 40T I HOL P OS00SR4 O—A—F T4
4.40 7.9010.6011.0012. 0011 .20
fr AP P A AP B P A A A PR R P00 D1 SO S A A SO RO
30.1232.3234. 12346, 17360 1240, 12
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DORM SIMULATION PRINTOUT FOR APRIL 25 and 26, 1977
IN CHANNEL 8 FROM STATIONS 2 TO 10

FHANNF[ 8

ESTIMATION OF CHANNEL COMMUNTTY PHOTOSYNTHETIC AND RFESPIRATORY EATES

— BY NUMERICALLY ROUTING NIEFL NISSOUER OXYGEN HEFASUIREMENTS

JDETWEEN TWO O STATTIONS

STARTING DATE = APRIL 25 19722

LLIST OF SYMENLG:

€ = N.0.CONCENTRATION G/MXX3)
NSTAR = BIMENSIONI ESS | ONGITUNTNAL  BISEERSION NUMDBER

FPS = COCFFTCIENT WHTCH SPECIFIES TIME STEP METHOD

(1.0 FOR_FULLY THMELICIT. 0.5 FOR CRANK=NLGALSON—IMPLICLI)
P = PHOTOSYNTHETIC RATF OF CHANNEL REACH (G/(MXMXHR))

T = WATFR TEMEERATURE - (IEG—0)
TR = HYDRAULTIC RESINENCE TIME OF CHANNEL RFACH. (HR)

INEUT_DATA

COMEUTATIONAL-TIME _TNCREMENT =220 860
COMFUTATIONAI. BISTANCE INCREMENT = 7.6 M

PG _=_1_00Q

NSTAR = (01

—— e MAXTMUM_ERROR—IN-_R (IR EOR—LTERATION. CONVERGRNCFE—=— 003 0GR MAMKHRD
MAXIMIM TTERATIONS = 20 ’ .

————CONSTANT FOR-ARRHENIUS RELATION.=_1.045
CONBTANT REFRESENTATING RESPIRATION INHTRITION DUE TO 1.0W D. 0. CONC. = 0. G/MXX3

Pyt

NROER-OE _EQUATION EIT IO HESTREAM_TL() MEARUREMENTS =X

INPUT I'ATA FOR FACH SEGMENT

GEEMENT NUMRER 2 3 4 i 6 7 a ? 10

——INITIAL D D AT PSTREAM

ENTY OF SEGHMFNT (G/M%%3) .00 7.72 7.34 4H.96 4.5 A.20 5.81 5,43 5095
I0. 5 20,5 3065

w

— SEGHENT_LENGTIL (M) 30 5 -30.5.__30.5_30.% 3205

© CROSK-SECT. ARFA (MxXM) 1.64 .31 164 .37 171 .37 1,60 .31

— BURFACE_WINTIZ (M) I 24 2 01 3 24 1. 89 341 2. .04._.3.44 1 95
GFEMENT NIRFCTION (DEG) 9. nAa. a4, 74. 67. 4“7, K7, 51.

__MATFR. SUREACF SI1NPF NNNSE ANANSA ANNEL ANNEA ANASY AANEY ARRTY AANRCS




WEATHER NATA TNFUT TO MONFL

TTME WTNT WINT AIR
YELOCTYY DIRFCTTION FEESSHURE
(M/GFC) (DERREES) (ME)
§5.00 2.00 332 00 A7
7.00 2.70 333.00 991. 67
2.00 a.nQ 344,00 P91 47
11.00 3.20 49,00 991.67
13.00 3. .80 331,00 991 &7
15.00 5. 20 324.00 P91. 67
17.00 S.40 324,00 P91 467
19.00 4.%0 20.00 ?91.67
21.00 3.00 292,00 P91, 67
23.00 2.00 197.00 ?91.67
1.00 1. 60 178. 00 291, &7
3.00 2.40 198.00 ?91. 67
5.00 3.00 1895, 00 P91, 67
7.00 3. 40 162.00 P21.67
?2.00 3. 80 178,00 L. 67
11.00 Y 182,00 P9L.67
13.00 5. 80 219.00 9931.67
15.00 4.50 257,00 9. 67
17.00 3.70 272.00 991,67

0%1

MEASURED TISSNLVED OXYGEN (G/MXx%3)

UPSTRFAM TOWNSTREAM
TIME 0.0 " TTMF 0. 0.

3.05 £.10 520 4. R0
5.05 7.70 7.20 7.90

7.05 .20 ?.70 10.40
?.05 2.70 1..20__11.80
11.05 7.7 13.720 12.05
13.05 ?.8% 15.20 11.30
15. 05 ?.99 17.20 ?.05
17.05 ?.50 19.20°  4.02
192.05 - 2.10 21.20 5. 45
21.0% a.75 23 .20 £ 10
23.05 f. 40 25.20 4.95
?25.0%5 7.70 27.20 4,70
27.05 7.90 29.20 4. 40
29.05 2.75 31 .20 .20
31.05 7.90 33.20 10.40
33.05 8.70 35.20 _11.80
35,058 ?.10 37.20 12.00
37,05 ?.29 32.20 11,20

39. 05 9.25 o I




vl

6 TTERATIONS

STANUARD RESPTRATION RATE = .7000 G/(MXMXHR) AT 20 DEG C MEAN ERROR = -.0089
STANIARN RESFTRATION RATE = L7009 G/(MXMXHR)Y AT 20 NEG C MEAN ERROR = =-.0002 9 ITERATIONS

L7

0K KN R R 0K K K K KR K 3K 0 30K 3 KKK KK R 0K K K K

STANDNARD RESPIRATORY RATE =

GINRINE TTHE = 5 07

SUNSFT TIHE = 18.86
9 ITERATIONS

L7009 Q7 (MXMXHR) AT 20 NFG C

ROUTED TOTAL COMMUNTITY PHOTOSYNTHETIC AND REGFIRATORY RATES

TINE F K KESIDNAI IR
—rem =3/ CMKMKHR ) = e e e G/ MX%3 1R
5.2 0 452 - 029 1.974
7.20 L7147 . 650 000 1.974
N 9.20 _1.106 5462 = 000 1.974
11.720 1.298 . 4R9 . 000 1.974
13. 20 1.764 216 -, 000 1,974 -
15,720 1.017 728 . 000 1.974
17,29 5%9 720 -, 000 1.974
19.2 0 L7172 -.007 1.974
2120 0 489, - Q0 19714
23.20 -0 . 678 -.170 1.974
1.20. 0 475 01R 1 974
3.20 0 L4674 .2 1.974
.20 0 470 =134 1 974
7.20 .739 . 565 . 000 1.974
9. 20 1214 4R2 - 000 1 974
11.20 1.323 .706 . 000 1.974
13.20 1 332 238 000 1.29724
15.20 1.102 .40 -.000 1.974

ntay 1

I0TAl NATLY RESPIRATTION = 14 SO019G/MEX2

TOTAL DAILY PHOTNSYNTHFSIS

P/R RATIO = 2129

11.87986/M%x%2




A AN

nay 2

TOTAL DPATLY RESEIRATION = 17.2770G/M%xx2
TOTAL _DAILY PHOTOSYNTHESIS = 1 1-4202GLHK%D
P/R RATIO = | 4610

COMFPUTED VALUES OF SURFACE I, 0. EXCHANGE (G/ (MXMXHR)),

SURKEACE X CHANGE-LOEREIL TENT —AHRD.

SATURATION D.0. CONCENTRATION (G/Mx%3),

ANP—UATFR—TEMRERATHRE—ER-—G)

FOR FEACH CHANNEL SEGMENT

SECTION MO. 2 3 4 5] 6 7 a k4

TIME = 5.00 FLOW RATE = . 0343 (MX%x3/SEC)
SUREACE EXCH Q0422 0194 Q2772 0248 1020\ 0444 1051 0422
SE. COEFFICIENT .0783 0781 0700 .0779 .077% .0778 .0777 .07277
SAT D0 _CONG .93 ... 0 99 9. 04 .10 Q.14 Q.21 Q. 27 Q33
TEMPERATURE 19.45 19,15 168.85 18.55 18.259 17.95 172.45 17.35

TIME = 7.00 FLOW RATE = L0343 (MRX3/KEL)
SUREACE_EXCH 0470 0181 [T V. %4 0295 Q29 Q3IR 0242 0335
.0777

SE COEFFICIENT L0785 0703 0781 0779 .0778 .0778  .0777

SAT. _D.O._LONC 200 g.04 9_0f 13 917 9. 21 . .2.24 9.30

TEMPERATURE 19.09 18.84 10.64 10,41 10,19 17.94 17.74 17.5}%
TIME = 9.00 FL.OW RATF = L0343 (MXxTZ/8F0)

e . ... BURFALL FXCH 132510 00AR n1ey | 00AS 0153 . 0DA9 014 00AR
SF COFFFTCTIENT L0780 L0779 L0779 07786 0778 0777 0777 . 0778
SAT. D .0, CONC 202 2 .11 1S ? 19 9 _24 28 9 32 9 14
TFEMPERATIRFE 18.69 18,48 18,27 18,06 17.04 17 A% 17.472 17.21

. TIMF = 11.00 FI.OW RATF = L0343 (MXX3/SEL) .
SURFACE FEXCH, Q0015 ~ 00348 ~ 0203 — 0124 ~ 0394 = 01f14 ~ O53IO - 0213
SE COEFFICYENT L0780 . 0780 . 0780 .0779 0779 .0779 .077%9 .0788
SAT. N. 0. CONG. 7.04 .04 2 08 210 Q@ _12 9 14 2_14 9 18
TEMFPERATIIRF, 18.85 18.75 1R.45 10.55 18.45 18.35 18.25 18.15

, TIME = 1X.00 FLOW RATE = - . 0343 (M%XXxZ/SFC)

SIIRFACFE_EXCH. = 0260 - 0127 - 0509 - 0749 ~ 0732 - 0314 - 0A9S - 0358
SE COFFFICIENT L0782 .0782  .0782 .0782 .0782 ..0782 ..0782 0809
SAT. T.N. CONE. .92 8.92 8.92 a,.92 8.92 .92 8 92 R 92
TEMPERATURE 19.50 19.50 19,50 19.50 19.50 19.50 19.5%0 19.50
TIME = 15.00 FIL.NW RATE = L0343 (MXX3/SEC)

SURFACFE EXCH. = 0563 = . 0209 = 0725 -, 0297 = OR12 - 0333 - 0923 - Q347
SE CNEFFICIENT L0238 0909 .0873 .08B04 0787 .0787 .0787 .0784
SAT. T. 0. CONC. 8.78 8.77 a8.77 0.26 _ 0.76 g .75 8 75 874

20. 49

TEMPERATURE 20.31 20.34 20.34 20.39 20.41 20.44 20.44



TIME = 17.00 FLOW RATE = L0343 (MXXJI/SEC)

SURFACE EXCH. . 0513 -. 0162 - 0516 -, 0189 - 0489 - 0189 - 0513 - 0188
SE COEFFICTIENT L0970 .0938 .0896 .0A12 .0788 .0788 ,0788 .0785
SAT. D.O. OONC. 8.74 8.73 8.723 8.72 8.71 8,7{ 8,70 8,69
TEMFERATURF £0.52 20.56 20.57 20.43 20.467 20.7% 20.74 20.78
TIME = 19.00 FLOW RATE = . 0343 (MxX3I/SEC) -
GURFACE FXCH. =. 0739 -.0027 0014 .0049 0198 0104 0317 0128
SE COEFFICIENT .0914 . 08%2 .08A3 .0B07 0789 .07R8 0788 0783
GAT. N.0O. CONC. 0.73 0.74 0.7% 8.76 8.76 8.77 0.28 8.79
TEMPERATURE 20.57 20.52 20.47 20.42 20.37 20.33 20.78 20.23
TIME = 21.00 Fi.OW RATE = .04 (MXXF/SFC) )
SHRFACFE _EXCH. 0007 Q074 0413 0244 0775 Q35S 1029 0394

OF COEFFICIENT L0899 L0905 . 0912 L0970 0919 .0919 .0919 009

SAT. 1.0, CONC. 8,30 .80 8. 91 2,21 8.92 49 82 8. 82 a .83

TEMFERATURE 20,19 20.16 20.14 20.11 20.09 20.046 20.04 20.01
TIME = 23.00 FLOW RATE = L0343 (HXX3/5EC)

SURFACE EXCH.. L0160 01146 0525 . 0278 0854 Q381 1103 0440

S COEFFICIENT L0783 .0782  .0782 .0783 0785 .0785 .0784 0795
SAT. D.0O. CONC. 0.8as 8. a9 0.92 9.26 2.00 2.03 9.02 241

TEMPERATURE 19.90 19.70 19.50 19.30 19.10 1B.%0 18.70 18.50
TIMF = 1.00 FLOW RATF = . 0343 (MX%T/SER) )
SURFACE _EXCH 0345 0177 Q710 Q345 1015 0435 123% 0474

SE COEFFICIENT L0782, 0702 .0781 0791 0780 .0780 0779 .07R0
SAT, DO, CONC, . 8.82 g.21 B 94 2.00 .05 .09 214 2..18

TEMPERATURE 19.78 19,54 19.31 19.07 4P . A3 18.57 18,34 18.12

TIME = 3.00 FLOW RATE = L0343 (MXxX3/5FC) :
SURFACE EXCH 0483 0210 (4131 ] 0409 1198 Q504 1414 Q554

SE COEFFICIENT L0783 . 0782 0782 .07B6 0792 0792 .0791 .081S
GAT. 1. 0. CONC, . a6 8.9 8.96 2.00 2. .04 .11 214 2.22

TEMPFRATLIRFE 19.86 19.5% 19.31 19,04 1. 74 18.49 18,21 17.94
TIME = 5,00 FILOW RATE = L0343 (MXX3/SEC)
SIIRFACE FXCH 04925 . 0774 08864 0423 124 0523 1471 0584
SE COUFFICIENT L0702 . 07672 . 074L . 0787 L0787 .07687 07846 0021
—5SAT__ DL n___CONC A .27 /92 A_94 201 2_04_ 210 Q.15 Q.20
THEMPFRATURE 19.77 19.52 19.27 19.02 18.77 168.52 18.77 10.02

TIMF = 7,00 FLNW RATE = L0343 (MXXJI/0EC)
CSHREARS rYrn na7s 0100 5RO 0PR3 L ONTN. L 0TAL_ . NOAY n3IAn L.



42!

SFE CORFFICIRANT .0784 0782 0781 0700 0779

L0779 . 0778  .0782
SAT_D. 0. _CONC 8. .92 082 - 9 01 9_0% 9097 9_14 .18 9 _22
TEMPERATURE 19.49 192.24 19.04 18.81 18.59 18.34 18.14 17.91
TIMF = 9.00 FLOW RATE = .0343 (Mx%x3/8EC)
GURFACE EXCH. . 02A1 0069 0184 0053 Q109 onz Q049 0022
SE COFREFFICIENT . 0781 Q780 L0780 . 0780 . 0785 . 0785 . 07895 .0n39
SAT. _N. 0, _CONC. 3,99 2.03 2. .94 2092 2.13 .14 .12 23
TEMPFRATURF 19.11 18.94 18.76 18.%9 18.41 18.2 10.06 17.89
TIMFE = 131.00 FLOW RATE = L0343 (Mxx3Z/SECD)
SURFACE FEXCH, - 0007 - 0048 — 0254 ~ 0152 ~ 0508 - 0233 -, 0472 - 0318
SFE COEFFICTENT .0781  .0781  .0781 0799 _0RA7 0847 0847 1014
CAT. n. 0O, CONC N.94 895 .94 f1.%4 6.92 8.98 1 .99 8 99
TEMPERATIIRE 19.33 1%2.34 19.31 139.27 19.23 19.19 19.14 19.12
TIME = 13.00 FLOW RATE = L0343 (Mxx3/5EC)

: SURFAGE _EXCIH - 0744 - 0149 - QhKA - 0372 - 31169 - 0510 — 1452 ~ 0604
SE CORFFTCTENT L0797 1031 L1075 1175 L1234 1234 1234 (13727
SAT. DL 0. _CONC g R3 B B3 B 83 B 83 B_R3 B_B3 8 A3 B A2
TEMPFRATURE . 20.00 20.00 70.00 20.00 20.00 20.00 20.00 20,00

TIME = 15.00 FLNW RATE = L0343 (Mxx3/5EC)
SUREACE EXCH ~ 0384 - 0183 - 0237 - 0340 = 1055 _=.0451 ~ 1282 - 0477
SE COFFFICIENT L1096 011046 . 1118 1132 .1130 1130 .1129 .1087
SAT Q. CONC. B_AR 8 _ 42 844 .44 . 1 43X 8. 42 8. 40 859
TEMPERATURE 20.84 20.91 20.99 21.06 21.14 21.21 21.29 21.36
TIMFE = 17.00 Fi.OW RATE = L0343 (MxXx3/SE0)
CUREACE _EXCEH = 0331 — QO8R4 — Q22% - 0108 — 0282 = 01313 - 03I = D120
SE COEFFTCIENT L1007 (1003 . 0995 L0965 0P34 .09346 . 0934 . 0OBS9
CAT nn CONC ] 52 n'=:1_ a “’ 0. 50 R.cﬁ ] 49 R4 Q_AQ
TEMFPERATURF 21.81 21.B4 21.B4 21.89 R1.%1 21.94 21.94 21.99




DORM INPUT DATA FOR APRIL 25 and 26, 1977
IN CHANNEL 8 FROM STATIONS 10 TO 18

115, 0.01 720. 25.0 R00. 0.40 2.00
4.00 45.0 93.0 20.0 0.001 1.00 1,045
0.00 544, 744,
_5.44FE-4 _3.80E-S 1. 47E00
;) 19 18 20 10 . 2 3 o
17.4.3.63 19.0 3.35_19.2 3.59 18.1 2.60 18.1
10.9 5.90 11.1 5.90 10.9 5.90 10.7 5.40 10.7
35, 16, A1, 353, 351, 3IS1. 381, 35, 351,
100. 100. 100. 100. 100. 100. 100. 100. 100.
5.086-4 5. 08F-4 5.08E-4 S 00E-4 S.00F-4 S 08BF-4 S.08E-4  5,086-4
CHANNEL. B APRIL 25 1977 )
5.05 4.6 4.68 4.49 4.30 4.11 3.93 3.74 3.55
17.2 16,3
17.4 16.2
17,1 16,1
18.1 16.6
192.5 12.2
20.5 18.9
20.8 19.2
20.2 19. 6
20.0 19.2
18.4 1B. 4
18.0 12 A .
17.8 17.3
—_—17.92. - 12 .1
17.8 17.0
128 169
19.1 17.7
20_0 20.2
21.4 22.1
220 23 .0
21.6 22.5
2.0 272 25 32 38 2 4.5 3 0 2°0_18_ 2 4

S S. A
3.0 3.4 3.8 5.6 5.8 4.5 3.7

W32 888 846 84% 851 s74_ 84 8yQ__ 35Sy 1wz 1/ 19H

185. 162. 178. 182. 219. 252. 279.
5.05.4.80 7 9010.4011 8012 0511 30 9 05 4 20_5 45 _5_10_4.95

4.70 4.40 7.9010.6011.8012.0011.20
—_——A_12 412 812101212 121412146 1210.1220, 122212241226 12—

28.1230.1232. 1234, 1234, 1238, 1240.12
—3 90_7.5011_4014_0014_1013.0010_00.5 90.3 80..% 40 3 30 _3I_10

3.70 7.4011.8014.0014.2012.90
— 621 8. 2110 2112 2114 2116 . 2118 2120.2122 2124 2124 2129 _21

30.2132.2134.2136. 2138, 2140. 21
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DORM SIMULATION PRINTOUT FOR APRIL 25 and 26, 1977

IN CHANNEL 8 FROM STATIONS 10 TO 18

LHANNE 8

f—~‘--~fﬁTIHhTION-OF—GHANNEE—COHHUNITY—PHDTDSYNTHE*IB*QN&*RESPIRQTORY”RATES
1

R Y- NUMER TCA Y ROUTINGPFE DS SOIVER—DOXYEEN-HEASUREMENTS

BETWEEN-TWA-STATIONS

STARFINGDATE—=—APRIL—25—1277

LIST OF SYMROLS:

€ = D.O.CONCENTRATION G/M%%3)

—————————ﬂQTﬂR—-—B{ﬁFNq}DNFFSS—tBNGiﬁUDIﬂAb—ﬂiQPERQIGN‘NUHRFn
EFS = COEFFICIENT WHICH GPECIFIES TINE STEF METHOU

~1+O0—FOR- FﬂPf*-*HPtiPiT—-O-ﬁ—ﬁﬁﬂ‘rRﬁNK‘NTﬁOPQON—THPtTC1l1

P = PHOTOSYNTHETIC RATE OF CHANNEI. REACH (G/(MXMXHR))

T—="UATER-TEMPERATURE CNEGTC)
TR = HYLRAULIC RESINENCE TIME OF CHANNEL REACH (HR)

———INPUTATA—

COMPUTATIONAL T IME—INEREMENT—=—720—5FC
COMPUTATTONAL. DISTANCE INCREMENT = 7.6 M

T FPS =17 00

) NSTAR = .01
: MAXTMUM ERROR TN R OR P FOR ITERATION CONVERGENCE ="0010 G7THEMXHRY
MAXTIMUM ITERATIONS = 20

‘_‘_—"_*_TUNGTANT‘FOR‘“RRHFNIUS-R?TFTTUN =E170A5 :
CONSTANT REPREGENTATING RESPIRATION INHIBITION NUE TO LOW Ir, 0. CONC.

O G/M%%3

""‘““"URUFR‘UF‘EUUKTTUN_FTT_TU“UFSTRENH I 0. MEASUREMENTS = 3

INPUT DATA FOR EACH SEGMENT

! SEGMENT NUMRER . 10 11 12 13 14 15 16 17

18
INITIAC N 0T AT UPSTREAM
END OF SEGMENT (G/Mxx%x3) $5.05 4.86 4.68 4.49 4 .30 4,11 3.93 .74 3I.55
SEGMENT LERGTH (MY 305 0TS 305 30TnT 30T 30T 30.5 30TS
CROSS-SECT. AREA (MXM) 1.42 .34 1.77 .31 1.78 .33 1.68 24
T SURFACETWITTH M) 37321780 37387 1 803729 I BO 3726 1T5S
SEGMENT NIRECTION (DNEG) 3a5. 16. 81. 351. 351. 351, 351. 351.

“—“_'UATER“SURFﬁCE“SLOPE——‘“__—TUO0STTOOOSTTUUD5TTOOQSITOOOSTTUUOSTTOUUSTTOUOb1



WEATHER DATA TNPUT TO MODEL

TIME WIND WIND AIR

VECOCITY —DIRECTION PRESSURE
(M/SEC) (DECREES) (ME)

YR R Dad, U TYLVO/
7.00 2.70 333.00 991. 67
9700 2507 T345.00 991867
11.00 3.20 349.00 991. 67
137007 — 3780 351700991767
15. 00 5.2 324.00 991.67

U700 7T T RO T T 3RAT00 7T R 67 T

19.00 4.50 320.00 991. 47
2100 00 352700 991867

3
23.00 2.00 197.00 991.67

00—t BO— 1780099167

3.00 2.40 198.00 991. &7
500 00 185 00— Y9147
7.00 3.40 1462.00 991. 67
P OO———F BO——t70B 0099+ 47
i1.00 5.60 182.00 991.67
1300 — 5 80— 24500 99t 67
15.00 4.50 252.00 991.467
+7 00 370 29900 Asou-7a

LPT

MEASURED DISSOLLVED OXYGEN (G/MX%3)

UPSTREAM DOWNSTREAM
FEME: O FEME Ly i
3.20 5.09 5.39 3.90
526 480235750
7.20 7.90 ?.35 11.60
P-20—1040 1351400
11.20 11.80 13.35 14,10
~+3 201205 15351300~

15.20 11.30 17.35 10.00
177209705 1935 9790
19.20 6.20 21.35 3.80
21+ 20—5-45 23735 3740
23.20 9.10 25.35 3.30
2320 G Gy arert I 310
27.2 4.70 29.35 3.70
29 20—440 —3t+—35—740
31..20 7.90 33.35 11.80
33201050 IG5 35— 14 00—
15.20 11.80 . 37.35 14.20
37 20—+ 00— I IFT12 90

39.20 11.20 0 I



8% 1

STANDARD RESFIRATINON RATE

. 4000 G/(MXxMXHR) AT 20 DEG C

6 ITERATIONS

STANDARD

RESPTIRATION RATE

.9673 G/{MXMAHR) AT 20 DEG C

10 ITERATIONS

STANDARD RESPIRATION RATE

L5716 G/(MXMXHR) AT 20 DEG €

MEAN ERRDR = -.1673
MEAN ERROR = -.0044
MEAN ERROR = -.0001

12 ITERATIONS

DHORAKAKR IR AORAORK KKK IR KKK AR ORISR X KKK

RESUETS—OF-COMPUTATTANS:

STANDARD

RESPIRATORY RATE =

.5716 G/{(HkMXHR) AT 20 DEG C

WUNRKNITOE

| gl

J. 7

SUNSET TIME = 18.86

t2—T-TERATIONS

ROUTED TOTAL COMMUNITY PHOTOSYNTHETIC ANN RE

SPIRATORY RATES

TIME F fe RES I IAL TR
----- G/ (MAMKHR ) === G/7Mx%3 HR
35— 17t 494 000 1999
7.33 . 933 . 494 -.000 1.999
P3Gt 24P 5O 000 1:999-
11.35 1.316 5135 000 1.999 , ' D
- TETES ITITE TEET ~=000 TTYYY e
15,35 . 849 . a97% .000 . 1.999
1735 T353 -1:34 7000 1.999
19.35 (4] . 540 -, 442 1.999
~—P1-35 0 53— 7288 1999
23,35 0 . 520 . 030 1.999
135 < TTH———168 1999
3.35 Q . 912 . 069 1.999
535 —————203 o010 —~000- 1999
7.35 . 976 .91 -.000 1.999
P-35—4-333 933 —000 1999
11.35 1.352 .572 - .000 1.999
—t3-35 1204 —613 000 1999
15.35 . 828 . 991 o =.000 1.999

DAY

1

A A RES PIRATION—=—4 2754 3G MK kR
TOTAL DAILY PHOTOSYNTHESIS = 12.09116G/M%%2

P7R—RATIO—=—94680




SYAN

TV ~.
AALR B § [

TOTALL DAILY RESPIRATION = 13. 7545G/M%%x2

TOTALTATEY - PHOTOSYNTHES TS =1 791767 M%x %2
P/R RATIO = .8573

COMPUTED VALUES OF SURFACé 0. 0. EXCHANGE (G/(MXMXHR)),

SURFACF EXCHARGE COEFFICIENT (7HRY,
SATURATION . 0O. CONCENTRATION (G/MXX%3),

ANITWATER TERAFERATURE TIEG. C7
FOR EACH CHANNEL SEGMENT

SECTION NO. 10 11 12 13 14 15 16 17

TIME = 5.00 FLOW RATE = . 0343 (MX%x3/SEC)

OURFALE EXUH, RY3AY .U6BT 1920 LO6HS T 2T/ 7 U078 160 U063
SE COEFFICIENT L0750 0757 .0748 . 0777 .0777 .0777 .0777 .0777

SAT. U T CONCT 9. 37 .10 Y4 7. 4% 7. 47 7. 37 7.91 7.93

TEMPERATURE 17:14 17:03 16.92 16.81 14.4% 16.58 146.47 16.36
TIME = 7.00 FLOW RATE = . 0343 (MXxx3/SEC)

SUORFALETEXCHT R 95474 N R 8 - | - X&748 LGS/ L7760 L 061d A 703 U008

SE COEFFICIENT .0754 .0783 .0749 .0B39 .0839 .0B3% .0839 .0B3?

AT CONCT 7. 38 N V4 7. 30 7. 83 9.34% 9.3 .o Y. a0

TEMPERATURE 17.32 17.17 17.02 16.88 16.73 14.58 14.43 16.28
TIME = 2.00 FLOW RATE = . 0343 (M%%x3/SEC)

— SURFACE EXCH: CO31T 0YT3T 0305 . 0I0O0 - 0335 OIS (0337 . 0091
SE COEFFICIENT L0764 0798 0748 0830 .0830 .0830 0831 0031

" SAT. TDTUTLONCT Y40 Y. A2 P45 v A7 T 9S00 . 9.5 ¥.55 v.S7
TEMPERATURE 17.04 16.91 16.79 16.66 16 .54 146.41 16.29 16.16
TIME = 11.00 FLOW RATE = . 0343 (Mx%x3/SEC)

e SURFACEEXCH = 0% ST =031 —=0802 =038 = 1169 = 0479 = T203 = 0355
SE COEFFICIENT .0B03 .0871 .0750 .0%914 .0914 .09146 .0917 .0917

T SATT NTOTTCONG G20 9TR4TTT9TRRT 93T 93T 939 9.33 AN Y4
TEMPERATURE 18.01 17.82 17.63 17.44 17.26 17.07 146.88 16.6%

TIME = 13.00 FLOW RATE = . 0343 (Mx%XX/SEC) _
SUKFACE EXCHI ™" =.1757 =, 0587 -. {370 =. 0650 -, 2iV4 ~. 0764 <. Zis5 270335~
SE. COEFFICIENT L0A55 0945 L0753 . 0995 . 0994 .099&4 .0997 0997

f———Sh¥T‘DfﬂT—€0NCT——_879Q——“BT98—“"?703—__?‘07‘_—9_TT_"—971D 9,207 v

TEMPERATURE 19.39 19.14 18.94 18171 18- 49 i8.26 18.04 17.81
TIME = 15.00 FLOW RATE = . 0343 (MX%3/SEC)

———S5HRFAEF—EXEH- OGRSt S I T 07— 238 OS2 447 0T 20—

SE COEFFICIENT .0771  .0%910 .0817 .1113 1113 1114 1115 1115

T SAT T O ONET— 87—~ 80— 8- B3 — BB —8-90—8-94—0 98 701

TEMPERATURE 20.40 20.20 20.00 19.80 19.60. 19.40 19:20 19.00




TIME = 17.00 FLOW RATE = L0343 (MxxJ/SEC)

————GHRFhFF—FXFH———-——O?#B———Q%?&—-—0989-—048#—-—T585—‘—05?0"“1ﬁt?—'-0#99—___‘_—_________—___-“__—__-
SE COEFFICIENT L0777 .0942 0835 1165 .1165 1146 .1166 .1167

———Sh¥¢—976T—EBNET——#}ﬁW———ﬁT?B———ﬁT?5———3777———8780‘”‘8782““5?83 B8-87
TEMPERATURE . ~° 20.73 20.59 20.46 20.32 20.18 20.04 19.91 19.77
TIME = 19%.00 FLOW RATE = . 0343 (M%X3/SEC)

————9URFRPF’F*6H——————0‘1ﬂ-——0ﬁ9ﬁ———0°OﬁF-—0O81-——0197'—_0059—‘_00?B“*vuL1
SE COEFFICIENT .07358 .0831 .0813 .1000 .1000 .1001 1001 .1001
—SAT I 0—CONC- 9?&0———6782———6793‘——3794———8796‘——378?——‘6798 |70
TEMFERATURE 20.16 20.09 20.01 19.94 19.86 19.79 192.71 19, .64

TIME = 21.00 FLOW RATE = . 0343 (MX%3/SEC)
———SURFﬁEF—E*GH—————710?5———94?0———11?3———04?9—-f4?ﬁ———ﬁﬁ 23— 430t
SE COEFFICIENT .0801 0856 .0754 .0887 .0887 .0887 0887 .0888
—SAT—B— B“"ﬂﬂNe——~1rﬂﬁ———8—8ﬁ—‘—8—88——‘8‘8?———8-?r_—‘8—93“"‘8‘94 8797
TEMPERATURE 19.95 19.83 19.75 19.65 19.55 19.45 19.35 19.25

TIME = 23.00  FLOW RATE = . 0343 (HXx%3/SEC)

——SHRFACE—EXEH: — - -2 y omm— —1 95 OGPy — oS
SE COEFFICIENT .0779 .078B46 0752 .0773 .0773 .0773 .0773 .0773

—8AT— O —CONET——9 13 13 13 913 913 913 13 13
TEMPERATURE 18.40 18.40 18.40 18.40 18.40 18.40 18.40 18.40

TIME = 1.00 FLOW RATE = L0343 (MxxI/SED)
-——*ﬁﬁRFﬁPF—F*CH——-—“~tﬁt&——fﬂtﬁi"——1ﬂ50———0$?0——‘°t?0———0780———“23a —OrsET
SE COEFFICIENT L0759 .0768 0750 0772 (0772 .0772 .0772 .0772

SAT——0—CONE: 921 922 923 24 925 25 97 928
TEMPERATURE 17.98 17.92 17.87 17.82 17.77 17.73 17.48 17.63
TIME = 3.00 FLOW RATE = . 0343 (MxX3/SEL)
——QHRFﬁFF—F'Xf‘H‘ﬁﬂ#'_ﬁ?ﬂ‘J—T?ﬂﬁ_ﬁ"i——ﬁ#v OO 20T 0715
SE COEFFICIENT .0B10 . 082 .0752 .0794 .07946 .07946 .07%946 .0796
f‘-—9ﬁT’“ﬂ‘ﬂ“fﬁNﬁT‘”‘9‘?5‘_‘9_?ﬁ“‘9T’W*——9‘"9“_‘973U’ 93T 932 34
TEMPERATURE 12.77 17.71 17.464 17.58 17.52 17.46 17.39 17.33
TIME = 5.00 FLOW RATE = . 0343 (MXX3/SECR)
i SE GOEFFICIENT  .0B41 0883 0750 .0879 .0879 0879 0879 0879
—SAF—HO—CONe: 923 P27 27 99 931 933 P 3F—937
TEMPERATURE . 17.85 17.75 17.65 17.55% 17.45 17.35 17.25 17.15
TIME = 7.00 FLOW RATE = . 0343 (Mxx3/SEC)
'——-QURrHLr EXOH O X- 24 BN ¥+t A 4 Bt 1 £ 70V Aumeris v 5 © QEINN v [0} 4 Sumaway B4 3K Rummwe VA ]
SE COEFFICIENT .0789 ,0B67 .0750 0937 .0937 .0938 .0938 .0938
f———QAF—ﬂ?*r—FﬂNﬂ‘_*—9—25—‘—9727‘-_172?“‘?‘1?‘_‘?‘13“-9_1u ~9 37 737

TEMPERATURE 17.75 17.65 17.55 17 45 17.35 17.25 17.15 17 04
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TIME = 9.00 FLOW RATE = . 0343 (Mxx3/SEC)
—-—QURFQBF—FXCH——————O“Bﬁ-——0105——“0°ﬂ0‘-—0091———03t°‘—‘0099——-0113 —OOtt

SE_COEFFICIENT . 0894 0971 .0750 .0994 .0994 .0995 .0995 .0995
QAT-—D'0——PONP*—*‘9—°ﬁ-——9“”ﬁ‘—‘?—ﬂ0“‘?‘1""9—14‘—‘?‘17‘——9—17 94T
TEMPERATURE 17.74 17.63 17.52 17.41 17.29 17.18 17.07 16.96

TIME = 11.00 FLOW RATE = L0343 (MXR3/SFC)
- HURE HEK TEAGHT TS TTOMR TONZS - 0y =, 05/3 <T133ECTTOE6E ST IHSETITNSSY

SE COEFFICIENT L1324 1240 L0754 129 .1.52 L1263 1254 1299
————9ﬁTf“ﬂ?ﬁ?‘ﬂﬂNCT"“?Tﬂi"‘?:05‘““9?08"—?711_"9711 718 921 AN
TEMPERATURE - 19.01 18.84 190.44 18.4%9 160.31 19.14 17.96 17.79

TIME = 13.00 FILOW RATE = . 0343 (MXx3/SEC)
————SURFACE—EXCH 1974 ——075% 2046707062307 0R4T—~—T2427 ~—073%
SE CORFFICIENT L1292 1221 10464 1002 L1002 1002 .1002 1002
—SAT D0~ CONC—RT83—8-82—8 82—/ 82—H: 81— A 81—B-B0—B-80
TEMPERATURE 20.01 20.04 20.06 20.09 20.11 20.14 20.16 20.19%

TIHE = 15.00 FLOW RATE = . 0343 (MkXI/SEL)
————9URFﬁ€E—FﬁLH——“-—15‘9‘*—055°-'-°099—'—05°3—'-17tS“‘ﬁﬂ“ﬂ"‘Tﬁifﬁ‘”Oﬁ#8—'"‘“““"“"“‘“"““""
SE CDEFFICIENT L0962 .0832 .1079 .0759 .0759 .0759 .0760 .0760
—_-'SﬁTT'ﬂTOT‘CﬂNCT—“”H758"“ﬂTﬁt*“ﬁTﬁﬁ“‘ﬁTﬁi“—'ﬂZﬁ?‘”‘ﬂTﬂO——‘GTﬂ?‘—‘BTﬂr—’
TEMPERATURE 21,44 21.53 21.62 21.71 21.79 21.88 21.97 22,06

TIME = 17.0) FIOU RATE = L0343 (MXX3/SEC)

———-4URFAPF—F*eH————-—oe°e—-—031ﬁ—-11ﬁﬂ—-o% 4—~—10469 0387 11450345
SE COEFFICTENT L0771 07460 L0950 .0763 .0743 . 0763 .0743 .0744
———*ﬁA*T—ﬂTOT—BONCT———Bfﬂ9—~—97ﬂ5‘—“8743———8Tﬁﬂ‘*‘ﬁ‘??"‘ﬁ?S?*“BTﬂS 833
TEMPERATURE 22,06 22.1% 22.31 22.44 22.56 22.69 22.8B1 22.94
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DORM INPUT DATA FOR AUGUST 23, 1977
IN CHANNEL S5 FROM STATIONS 2 TO 10

200, 0.01 720. 25. ROO . 0 46 4.5 7.00
5. 00 45.0 93.0 90.0 0,001 1,00 00, 0 1.045
00. 0 600, 744,
5. 44F -4 3. 8F-5 1. 47F0
] 13 12 20 2 1 3 0
23.0 5.20 21.8 3.00 17.2 4 10 19.8 3.A80 23 0
115 7.9 12,0 4.7 3112 6,9 11.5 7.241.9
91, BR. 04 74 47 b7 47 4} 35,
100. 100, 100, 100, 100. 3100, 100. 100, 100.
N.67F~4 5. 470-4 S, 67FE—-4 S, 47F-4 5. 67FE-4 5. 67F-4 5. 67F-4 S.467F-4
CHANNEL 5 AUGUST 23 1977
5.45 S.16 A4 B6 457 428 3.98 .49 3.39 3.10
19.9 19. 2
185 18.9
19.3 19.0
19.4 19.7
20.2 20.7
21.0 1.8
1.7 21.8
21.7. 21.3
21.2 0.7
0 20.9 20.4
20.6 20.0
20.2 19.7
19.7 19.3
19. 6 19.2
295 2.6 20 30 35 3.7 30 27 2.0 1.7 1.5 1.5
1.5 .
40 77._ 360, 3472, 361. 330. JL1. 34, IA. 34, 375, 27
7.
~5.45 7.10 7 .50 A.5511.0011._1331.3010.20 7.70 7. 60 7.10 6.%0
.5.90
DO 7 RT 0 A4 AT ATIE NAT19 NZ10 0T AT _NTADS 0327 0
-29.03 .
< 4,00 4. 35 9. 3013 5015.0014,7010,.90 7:40 6,20 5,40 5. 10 4,90
7.12 912119243 1715, 0217 1219, 1221 . 1223.1205.1227.1229. 12




€91

DQRM SIMULATION PRINTOUT FOR AUGUST 23, 1977
IN CHANNEL 5 FROM STATIONS 2 TO 10

CHANNEL 5

ESTIMATION OF CHANNEL COMMUNITY FHOTOSYNTHETIC ANT RESPIRATORY RATES

RY NUMERICALLY ROUTING TITFL _NYSSOIVEDR OXYGEN MEASURFMENTS

RETWEEN TWO STATIONS

STARTING TATE =AUGUSRT 23 1277

LIST OF SYMROLS:

C=n.o. fﬂNerTRATIﬂN G/MXX3)
NOTAR = NIMENCTIONLESS ! ONGTTUDINAL NISPFRSTIQN NUMBFR

EF5 = COEFFICIENT WHICH SPECIFIES TIME STEP METHOD

(1.0 EOR FULLY TMELICIT, O S FOR CRANK=NICOI SON_JIMPLICTIT)
P FHOTOSYNTHETIC RATE OF CHANNEL REACH (G/ (MXMXHR))
T LATER TFMPERATURE (TIFG. C)

g n

TR = HYDRAULIC RESTOUDENCE TTME OF CHANNEL REACH (HR)

_ . INPUT DATA

COMPUTATIONAL _TIME INCREMENT = 220 GEC
COHPUTATIONAL NISTANCE INCREMENT = 7.4 M
F"‘ 1. .00

TAR = .01

— _u______ﬁAXlMUH_EPRﬂR_IN_E_D&_P EDR_ITERATION CONVERGENCE =_. 0010 G/LMAMKHR)
MAXIMUM TTERATIONS = 2

e CONSTANT _EOR-ARRHENILIS RELATION. = 1. 045,
CONSTANT REPRESENTATING RESFIRATION INHTRITION TWIE TO LOW U, D. CONC. = 0 G/M%X%3

ORDER OF FOUATION FIT TO UPSTREAM [ (0 MEASUREMENTS = 3

INPUT DATA FOR EACH SEGMENT

. SEGMENT NUMRER 2 3 - 4 9 6 7 a8 9 10
INITIAL .0 AT UPSTREAM .

END OF SEGMENT (G/Mx%3) .45 G146 AR 4.57 A.7A 3.98 3,49 3.39 3I.10
SEGMENT _LENGIH (M) 305 _3A0. S5 _30.5_3I0_5__30..5._30.5__30.5__30. 5
CROSS--GECT. ARFA (MXM) 2.14 .40 2.03 .35 1.60 .38 1.04 .35

— SURFACE WIOTH (M) 3. 51 243 .3 49 204 3 412 10 3 .51 2 19

SEGMENT DIRCCTION (DEG) ?1. 08. B4, 74. &7. &7. &7. 91,

___uAI_Eg__,UREA[‘F SLAORE Q0Q%52 00052 00052 ..00052. 00052 . 00052 0005200052



. WEATHER DATA TNPUT TO MONEL

TTMF WINT WINT AIR
UELOCITY  NIRECTIION_CRESSURE
(M/BEC) (IFCOREFS) (ME)
— 4. 00 2 50 4000 Q91 A2
.00 2.50 77.00 99t . A7
—-10.00 2. 00 34000 L R Y v
172,00 300 247 .00 991. 47
1400~ roEn L AR neye 2 . . - . o e o bee e et e
146.00 3.70 330.00 291 . &7
i _0Q 31.00 341 _00 P91 A7
20.00 2.70 24,00 991. 67
22.00 2 00 34 00 91 42
24.00 1.70 34.00 991. 67
2_00 150 3275 00 091 _47
4. .00 1.50 27.00 ?91.67
4.Q0 1_5Q 27200 91 47

MEASURED BTSSOHLVED OXYGEN (G/MX%3)

VST

UFETRFAN TNUNSTREAN
TING 110, TINF__ 1.0,
4.05 5.45 6.20 4.00
4. 05 7.310 0.2 &, 39
B.05 7.50 10.20 9.30
10,05 8. .55 12.20 13.50
2.05 11.00 14.20 15.00
14,05 11,13 L4H.20 34,70
16.05 11.30 18.20 10.90
18,05 10, 20 20.20 _ 7.40
20.05 7.70 2.0 4.20
22,05 7.40 24 20 5. 40
24.05 72.10 26.20 5.10
26.05  4.90 28.20 _ 4.90
28.05 5.90 0 i . ) '

HSTANDARD RESFIRATION RATE = L4400 G/ (MXMXHR) AT 20 DEG C MEAN ERROR = 0264 & ITERATIONS
STANUARD RESPIRATION RATE = L4336 G/ (MXMXHR) AT 20 IFG C MEAN ERRDR = . 0007 ? TTERATIONS




KKK K K SHOK KK 3 3 KK 3K K 3K K KKK K KKK K0 K K36 KOK KK K 8 KK KK 0K KOK KK X

RESULTS OF COMPUTATINNSG:

STANDARD RESPIRATORY RATF =
SUNRIGE TIME = 4.

b1

CA3BS G/ (MAHXHR) AT

20 NEGR T

GUNGET TIME = 19.%58

? _TTERATIONS

ROUTER TOTAL

COMMUNITY PHOTOSYNTHETIC AN RESPIRATORY RATIS

AN 1 P R RESINIIAL TR
—eems G/ CMAMKHIR) =~ G/Mx X3 HR
4. 20 Q 420 ~. Q7% 2.042
a 70 L2646 L4108 =. 000 7062
10. 2Q 7283 421 000 2.042
12.20 1.456 . 439 -. 000 2.042
14 20 1. 345 454 000 2.062
14.20 1.105 R -T .000 2.0462
18.70 . 400 .A64 . 009 20462
20.20 0 . 454 -.377 2.062
22.20 -0 . 447 . 342 2.042
, 20 0 . 440 -. 042 2.042
2,70 0 433 =. 093 2. 062
= : 4. 20 0 . 413 -.180 2.042
o

nay

TOTAL TATI VY LEOPTOATTION = 4t SATDNL /MWD

TOTAL TATLY PHOTOSYNTHFSIS = 10.731516/M%%2
PR BATID = 1. 0164

COMFUTED UALUFS NF SURFACE T, 0. EXCHANGE (G/ (MXMXHR)),

SURFACE FXCHANGE CORFFICIENT (/HR),
—_ SATURATION. . O _CONCENTRATION (G/M¥X3X),

AND MATER TEMPERATURE (DEG. ©)
ENR_FACH CHANNEL SEGMENT

SICTION NO 2 R4 4 S & i a 2
TIME = 4.00 F1LOW RATE = 0378 (MEX3/GFC)

SURFACE FXCH. L1367 . 0%08 1548 0054 1634 0679 .7007 0494

SF COFFFICTENT 0294 0RO00 ORO0A 082X 0R3A__ OR3IA 0R34A __08S8

SAT. M. 0. CONC. 8.06 8.87 8.89 8.91 8.92 B8.94 8.9% B.97

TEMPERATURE 19 B4 19 72 19. 51 19 42 1% I3 19 24

192 48 19 59
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TIME =__80.00 FlLOW RATE = 0328 (M¥x¥%3LSEC)

SURFACE EXCH. . .09646 L0375 .1138 .0412 1207 .0511 .1589 0514
QF _COFFFTICTIENT ORS5 onsn - 0fAtl 0342 0159 QNS5Q Qf159 0033
SAT. 1. 0. CONC. 8.93 f. 94 .96 8.97 - 8.98 ?.00 ?.01 ?.03
TEMEERATHRE 12 44 19 32 19 31 19 2419 14 192 09 192 01t 18 94

TINE = 10, .00 F{OW RBATE = 0379 _(MXX3/REC)

SURFACE EXCH. L0517  .017) .0474 .0149 .0412 .0143 .0507 .0168
CE CAEFFFICTEIENT 0704 N72834 Q0793 0783 072814 Q284 0783 Q782
SAT..N.0. CONGC. B8.964 0.97 B8.98 0.98 0.99 9.00 9.00 ©9.01
—_— TEMRERATURE 1920 19 .24 19 21 R 17 1913 12 Q% 1@ 0A 13 Q2
TIME_= 12 00  FI O RATE = 03ZB_(MXXILREC)
SURFACE EXCH. = 0306 ~-. 0143 - 0463 -. 0184 -. 0558 -. 0251 -. 0765 ~-. 0241
SE- CAREEICIENT 0285 0734 02R4— 07840284 0284 0203 . 079s
SaT. D.O. CONC. .94 8.5 8.95 6.96 B8.96 €.97 8.97 8.98
TEMRFRATURF— 19 .39 10 3410 34 10 3119 29 48 24 10 24 109 24
TIME = 14 00 FIOW RATE = 0370 {MXK3LEEC)
SURFACE EXCH,  -.310%9 = 0451 -.1393 - 0508 -.1503 —-.0445 -.1944 ~. 0491
GE _CREEFEICIENT D204 D20 d D208 03708 FeWwink & Q293 Q2972 QN3
SAT, T.0. CONC. B.79 8.78 R.77 8.7 B.75 B.73 8.72 A.71
TEMEERATURE 2023 - 20- 2920 36~ 2042204820 54 2043 2062

TIME-= 1464 00 FLOW RATE .= 0378 (MIx3/SEC)

SURFACE EXCH. =. 1382 - 0039 ~. 1431 ~. 0677 - 14BS -.0716 -. 2206 ~.0736
SE COEERICTENT QLA . NAQS 07972 v 1-1-) 07288 02RR— 0209 0289
SAT. N.0O. CONC. 8. 65 .44 #.63 A.472 a.61 8,40 8.50 /.57
—————e_TEMFERATURE 23,03 21,02 21 1A 2,22 01 30213431 412142

TIME = 168 00_ Fl O RATE = 03283 _(M¥X3/SEL)

SURFACE EXCH, =. 1177 -, 0428 =, 1252 =. 0426 ~. 1219 - 0505 -. 1553 -, 0530

SE _COFEEICIENT 0799 0790789 07920 . 02392 07292 0292 ag1s
5AaT. 1.0, CONC, 7.53 B8.53 0.53 8.53 B.52 B.52  B.s52 8.52
TEMPERATURE . 24,231 21 72 21 2321 24_.21 24 21.27._ 231 .28 21 29
IIME = 20 00 F10OW RATE = 0370 _(MAX3IZSEC) .
SURFACE FXCH, =, 0354 - 0123 - 0344 - 0118 ~, 0335 ~.012% - 0410 ~, 0137
SF_COCEFEICTENT 07297 Q1a0 Ofl0A 0025 0040 0140 . 0ORA0 Qp2t
SAT. U.0. CONE. 1.54 .59 .54 8. 54 B.57 8.58 A.59 8.60
IEMEERATURE 2L 4B 21 42 21 50 24.52 21,40 .21 43 21.38 21 32

e ——.. TIME_»_22 O0_. . FLOW RATE m_ . 0328 (MXX3ILOECL

BURFACE FXCH, L0474 01AR 0501 0181 _0S22 0221 0447 0713

Ll Ty A Y ke Aresa Asivn R Y ATy AnAn LY Yo LY. %o AN A

arein



LST

GAT. 1.0, CONC.  0.63 0.44 0 &5 B0k .67

R.AB 0,49

A. 70

IEMPERATHRE 21 17 21 114 21 0420 .98 20 92 20 048 20.29_ 20 73
— TIME = 24 00 FIDW RATE = 0370 (Mak3/SEC)
AQURF ALK 'XCH. 0675 L0270 op3y L0299 .0077 037y 1134 0377
: SFE_COEFFICIENT 0288 0788 . 0709 0221 0294 _ 0794 0793 0299
SAT. N, 0. CONC. fa.68 A. A9 a.70 R.71 B.72 8.73 R.74 /.75
—_— JTEMFERATURE 20002 20 . RB1 20 74 2P0 AR 20 A2 20 5420 49 20 43
e TIME = 2,00 FlOW RATE = 0378 (MkXI/SEC)
SURFACE EXCH. L0839 L0319 0954 .0338 .09B3  .0414 12RO 0427
OF _COFFFICIENT 0782 0784 Q784 072814 0287 0787 0704 078392
SAT. D.N. CONEC. R.73 B.74 0.74 R,727 8.78 B.80 2. 681 n.82
IEMFERATURE 20 56 20 4% 20 41 20 34 20 .24 20,19 20 11 20.04
TIME = 4.00 FI.OW KRATE = 0378 (Mx%3/SEC)
SURFANE EXCH. L1113 0399 L1154 0395 1127 0447 1415 0446
SE_COFFFYCIENT L0786 . 070464 07846 ., 0787 _.0788 __, 0707 07827 0791
SAT. [1.0. CONC. 8.80 B8.81 8.a82 8.83 3.8% a.R4 8.87 8.88
TEMPERATURE. 20,17 20,11 720.04 192.98 19.92 19,04 319 .79 19.73
TIME = 4.00 FLOW RATE = .0378 (Mx»3/G5FC)
SURFACE FXCH. L1724 0568 AGR® . 04BS (1319 05”1 1523 . 0484
SE COEFFICIENT 0785 0785 0785 Q784 0787 0787 0786 0790
SAT. N. 0. CONC. 0,609 8.90 €. 8.92 fl.93 8.94 8.95 .95
TEMPFRATURE 1968 _192.A3__192 .57 19.52 12 48 19.42 1%2.38 19 32
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DORM INPUT DATA FOR AUGUST 23, 1977
IN CHANNEL 5 FROM STATIONS 10 TO 18

700! 0.01 7720, 75.0 £00. 0. 41 4.9 Z.00
5.00 as o ?3.0 0.0 0. 001 1.00 00.0 1.045
. 00,0 600, 744,
5.44F=-4 3 @O0F-5 1, 49FQ0
a 13 12 20 10 1 3 )

e BB S 20 F0L5 4,40 19,0 3L60_08.8_3.00_18.1
: 11.9 4.80 11.7 7.50 11.0 4,60 12,1 6.10 11.3
3. 16 L 301, 391, 35, 3%, 3591, 315

100, 100, 100, 100, 100. 100. 100. 100. 100.
IR iY2 Rk 5. 67E-4 3. 6G7E-3 IS A St | D.67E—4 S 67E-4 S A7 NIV At |

CHANNEL S AUBUST 23 1977

3.10 3.06 3.01 R.97 2.93 .98 2.84 2.79 P.75

12 2 i2.8
19.0 18. 4
12.0 1R 4
1.7 19. 2
20 7 12 2
2.5 21.7
1.8 22.0
21. 3% 2.5
0.7 20 A
20.4 20.1
N 0 19 _2
' 1.7 1.3
—_ .3 19 1
1.7 19.0
22— S 0— 30 353 2.2 92 I 24 1.2 4t O 4 5
-4
i%” 27 RAO - FAD AL ZIO0— Al 34,34 1A_-17= g
7.
3 A 004 35 J0L A 5015 00142010902 _AQ 4205, 40510
’ 4.70
T A2 12 @ A3 S 1212 1219 1221 1923 1205 41007 1D
2942
—___2_;5_4_25nc.2nllv40L= 0014 3013 10 7. 90 S S0_A 803 90 A_40

7.21 2.2111.2113. 2115, 2117 2119.2121. 2 23.2125.2127.2129. 2
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DORM SIMULATION PRINTOUT FOR AUGUST 23, 1977
IN CHANNEL 5 FROM STATIONS 10 TO 18

CHANNEL 5

CSTIMATION DF CHANNEL COMMUNITY FPHOTOSYNTHETIC AND: RESFIRATORY RATES

BY NUMFRYCALLY ROUTTING NIEL NUISSOL VED OXYGEN MEASUREMIENTS =

DETWEEN TWO STATINNS

HTARTING DNATE =AUGLIST 23 19772

1LIST OF SYMRNLS:

C = N.O.CONCENTRATION G/MX%3)
DSTAR = DIMENGTONLESS LONGITUDIINAL RISPERSTON NUMRER

EPS = COEFFICIFNT WHICH SPRECTFTES TIME STEF MFTHDD

(1.0 FOR_FINIY IMEIICIT, O 5 FOR CRANK-NICOL SON TMFLICTIT)
P o= PHOTOSYNTHETIC RATE OF CHANNEL RFACH (G/ (MXMXHI))
—m—e— T = WATER. JEMEERATURE (IWFG __C)

TR = HYNRAUILIC KFSTDENCE TIME OF CHANNEL REACH (HR)

. INFUT _DATA
—— e COMPUTATIONAL_TIHE INCKEMENT = 720 SEC

COMFUTATIONAI DISTANCE TNCREMENT = 7.6 M
EES_=_1_00

NSTAR = .01

MAXIMUM_FEROR IN R O P FOR TTEEATION CONVERGENCE = 0010 G/ (MXMXHE)
MAXTMUM TTERATINNS = 20

—CONSTANT FOR_ AREHENTHS KFL ATION = 1045
CONSTANT RFEFRESENTATING RFESFTRATION INHIKITION DUE TO LOW D. 0. CONC.
ORUER_OF _EQUATION FIT IO UPCSTREAM D (0. MEASUREMENIS =3

0 G/Mx%x3

INPUT TATA FOR EACH SEGMENT

GEGMENT NUMRER 10 1 12 13 14 15 14 17 .18

 INITJAL- DR, AT IESTREAM

FNTY OF SFEGMFNT (G/M%X3R) 3.310 306 .01 297 2.93 2.8 2.84 2.79 2.75
SEGHENT _LENGIH (M) 0.5 30 %5 _I0. S5 _3I0.5_30.5__320.S 30,5305
CROSS-SFECT. AREA (MXM) 2.14 .93 1.90 L4194 .33 1.75 .28
SUKEACE _WIDTI (M) 343 D 07 3 A3 29 I L0 2 01 3 49 1 84
GFEGMENT TIRECTION (DEG) K 16. 1. 353, 351, 251. 351. 351,

WATER SURFACE SLNOFF 000527 00057 00052 00057 00052 00052 000%72.0Q057



WEATHER TNATA TNFUT TOD MODEL

TTME WTNT WINT AIR
- UEL OCIIY  NIRFCTION FPREGSURE
(M/SFL) (DFRREES) (MR
LH 00 250 45 00 Q91 _42
8.00 7.50 77.00 ®91. A7
10 0Q 2.00 36000291 _A7Z.
12.00 3.00 342,00 P91, 67
14A.00 . 3_50 341 00 91 _47
. 14.00 3.70 330.00 P91, &7
P . 1R 00 3 00 341 00 001 47
70.00 z2.70 34.00 9L. 67
2200 2.00 24 _0Q 991 _AZ
24,00 1.70 34.00 ?91.67
2_00 1.5 3725.00 991 A&Z
4. 00 1.50 77.00 991. 6467
4. 00 1.50 2200 991 A7

MEABURETD UISSNILVEN NXYGEN (G/MX%3)

09T

UFGTRFAN NOUNGTIF AX

TIME DD TIME.. 1.0

4.0  3.10 6.35  2.79

4,20 4.00 B35 4.25

0.70 4.35 10.35  8.70

10.20__ 2.30 2.35 13 40

12,70 13.50 14.35 1580

14.20 15 00 16.35 14,10

16.20 14 20 1B.35 1X.10

18.20. _1Q.70 29.35 .90

20.70  7.40 O3S 5,50

22,20 4.20 24,35  4.80

24.20 5.40 7635  3.90

26,20  5.10 2B.35  3.60

PR.P0 490 0 1
STANDARD RESFIRATIAN RATE = L4100 G/ (MXMXUR) AT 20 DEG © MEAN ERROR = ~.0093 6 TTERATINNS
STANIIART! RFSPTRATTAN RATE = LA197 B/INYMMERY AT D¢ OO O MEAN ERROR - -G0G4 & ITERATIONS

30KOK KK AR KKK 30K K KA K 30K K K K I 3K 300K 3K 30K K 30K K K 2 K 0 oK 30K 3 50Kk ok K
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RESULTS NF COMPUTATIDNG:

STANTIARTT REGFTIRATORY RATE. = . 4193 G/(MKAXHR) AT 70 DEG
SUNRTISE TTME = 4. 41

c

BUNSET TIME = 19,98
0 TTERATIONS

ROUTED TOTAL COMMUNTTY PHOTOSYNTHETTC AND REGFIRATURY RATES

_ TTME F R RESTTHIAL TR
—= =3/ (HKHRHR) == 6/M¥k3 HR
4,35 143 aon 000 2. 042
B. 3% . 409 . 39A -. 000 2.062
10.35 034 404 000 2.062
19,35 L 76 421 . 000 2. 0467
14_35 1099 444 000 2,062
14.35 . 194 . 454 . 000 2.062
18,35 397 444 -. 000 2.042
70. 35 0 . 43% -, 656 2. 062
22.35 0 474 -. 154 2.062
.35 ) 417 AR 2 067
2,35 ) LAl Q2 2.062
4,35 0 . ARY - P03 2,067
DAY 1
TOTAL .DAILY RESCIRATION.= 10 0D0TG/MAN2 __ ___ .
TOTAL DATLY PHOTASYNTHESIS = 10, 14990/HXKD
s ememen WP RATIN 0 0OAR_ o -
‘ _____COMPUTED VALUES OF_SURFACE T, 0. _EXCHANGE (6/(HXHXIRY),
SURFANE FEXNHANGE GOEFFIGTENT (/HR),
SATURATION T. 0. CONCENTRATION (G/ZM¥X3),
ANT' WATER TEMPERATURFE (DER. [)
| EOR_EACH CHANNE)L _SEGMENT
{
[
| GECTION MO, 10 11 17 13 14 15 16 17
! TIME = 4,00 FI.OW RATE = . 0378 (MX¥X3/3EL)
' SURFALE FXCH. "TRA3  _IR20 . RaéS . 0RA1 P4A37 . 0B0Z L2305 . 0738
(. GE_CNEEEICIENT ORSA ___ORI0__.0RO3__ 0789 0789 0789 _ 0789 . 0789
] GAT. B0, CONG. A.98 A.99 $.00 901 .07 903 9.04 9.05
i TEMFERATURE 19. 18 19,12 192 07 31902 18 98 -18 92 14 AR 18,82
1
! TIME = 0,00  FILOW RATE = 0370 _(HXXB/SER)
: SURFACE EXCH, L2090 L0929 1975 0698 .2049 _06B5 . 1991 .0645
GF_COFFFICTENT Of104: 07114 0780 Q780 Q780 0780 07890 Q780
SAT. [.0. CANC. 9.02 9.03 9.04 9.05 9.06 9.07 9.08 9.09
TFMPEFRATURE 18 98 11 @2 1/ AR 1A A? 1A 77 1ia 73 1A AR 1R A?



—-TIME = 10.00 _FIOW RATE = 0378 (MXX3ZSEL)

.1074 . 0352
0813 0813

SURFACE FEXOH, L0917 0445 0993 0352 1064 0359
: SE_COEEFILIENT 0795 0810 OBIS 0813 _ 0813 Q813
i SAT. N 0. CONEC. 9.02 9.03 ?.04 905 9. .04 9.07
TEMEERATURE 18.98 19 °2 18 88 1R A2 18 77 18 23

?.08 %.09
10 48 18 A2

TIME = 12 00 F10W RATE = 03761 (M Xx3/SCC)

SURFACE EXCH. ~. 0739 -.0322 -.06346 -. 0226 -, 0407 -, 0201
e — BFLCARFRICTENT—— - 0N03—— 0053 0098 0914 02140914

=. 0539 -.017%
-09314 — 0914

SAT. TN, CONC, 8.9m8 8.98 8.98 8.98 8.98 .98

B. 98 B8.98
1. 2018 20

TEMRERATURE 1220 192 20 12 20 1. 20 1Q_20 12,20
TIME = 1400 FLOW RATE = 0378 (MKX3I/SEC)H
SURFACE FXCH. =. 2470 = 1740 - 2548 - 0074 - 7447 -.0812

—— SR CNREETRIFNT QP04 . 0942098 0924 0922 - 0972

- 2284 ~ 0735
L0972 09272

SAT. T, 0. CONC. 0.72 f.74 B.76 0.79 8. 81 . A3
TEMEERATURE R LA 20 51 20,39 20 24 201420041

a.85 ].87
19 A9 19 24

TIME = _14.00 FLOW RATE = _Q3I7A_(MKKILSCCA

SURFACE EXCH. ~. 2927 ~.14028 - 3225 - 1175 - 3387 -. 1123

-.37218 -.1038

—————eeeee G L O F F LR T AN 0286 OB b —— 092 — (1075 — 00 75— 0Q7
GAT. D.0. CONC. a.57 8.54 .56 B.55 .85 A.54

TEMPRRATLRE 2B 01 B4 D4 wa o1 B9 29 41 D1 44

OO7 %, FaVo b l-4
e e i Y

B.54 B.54

Al —bb—P LAY

— e TAME 2 18 00— FLOW RATE =, 0370 (MAXILEEC)
R SURFACE FXCH. = 2420 —. 1184 - 2504 -~ 0914 - 2697 ~-. 0906
— GE COEERICIENL .. 0BSA .. 020X 0914 0910 0910. Q910

=. 2447 - 0042
0910 0910

GAT. N.0. CONC. 7,52 n.51 n.S1 f.%0 fa. 50 .49
TEMEERAILRE 2484 23842484 21 89 21 .91 21 94

\.49 8. A9
21924 21.9Q

TIME =.20 00 FLOW GATE = . 0370 (MKXILSEC)

SURFACE EXCH, =. 0744 ~ 0301 -. 0870 -.0315 -, 0993 -. 0344
S LOEFEFICIENT — 08RL 0847  0N3Z7Z__ 001% _ 0815 — 0oMmsS

=. 1065 -.0357
oLy 0aLs

SAT. D.0. CONC. A. 460 .60 .59 B8.59 73.58 B.58

B.57 8.57
2144621 AR

TEMIERATURE 24 31 21.34 2L _3A 21 .39 21 A1 21.44
———  TIME = 22 00 _FLOW RATE = 0378 (MKXILSEL)
SURFACE EXCH, L0704 LOP92 OTGA 018h 0482 L 015

SE_COEFEICIENT. 0814 _0B810_..0299.___0792 Q792 ___0792..

- GAT. T {1 60Nn, fa.71 1,71 f.71 .71 6,72 a.7?
TOMPERATURE 2048 2849 3 47 3N 4L I L4 3N 42

L0384 L0115
- 0792 0292

n.77. n,72
.62 20 4



(&3]
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TIME = 24 00 _FLOM &ATE = 0378 (MAXI/CEC)

SURTACKE EXCN, L1339 0402 1751 0443 1203 . 0430 1231 0400
S CCEFFICIENT 0000 0794 07921 07237 0287 07282 07R27 0787
GAT. D.0O. CONC. R.764 0,77 fl.78 8.789 a 79 8. a0 f.80 a.a1
JEMPFRATIIRE 20 38 20 34 20 X1 20 27 - 20 23 20 192 20 14 20 12
TWHE = 2.00 FLOW RATE = N370 _(MX¥3/SEC)
SURFANF FEXCH. .1b46 0744 1573 L0560 . 1444 0556 . 1420 .053T
SE_CQEETCIENT 0789 0792 0791 0788 0788 0788 07208 Q7838
BAT. N 0. CANC. 8.9873 3.84 8.83% 8.84 B8.86 8.87 8.88 /.88
JCHEFEATHURE 19.928 12 94 19 21 19 67 12 .83 19 79 19 724 192 72
TIMF = 4,00 FI.OW RATE = 03778 (M¥x3/CFC)
SURFACE EXCH. JIR20 L0825 17244 046727 1830 0620 1812 L0596
GE_COEFFICIENT 0791 07220 0787 0785 07285 0785 Q785 Q7289
GAT. D.0O. CONC. 8.9 .90 a.91 8.97 /.93 .94 B.9% a.95
JEMFERATIRE 12.608 1263 12 .57 192.%2 12.48 19,42 19 38 19 32
TIME =__6.00_ FILOW _RATE = L0378 _(MXXA/RF(C)
SURFACE EXCH, L1929 L 0BAT 1799 L0429 1832 0613 1782 . 0582
GE _COFFFICTENTY 0790 _ -, 0790 0787 0784 0704 07284 0784 0784
SAT. ND.0O. CONC. B.94 8.97 8.97 8.98 /.98 8.98 B..99 B.929
TEMPFRATURE V9. 2YLAR A 19 P4 A2 AR A94R8 19013
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DORM INPUT DATA FOR AUGUST 23, 1977
IN CHANNEL 8 FROM STATIONS 2 TO 10

200. 0.01 720, 5.0 [R00. 0.39 P4, 2.00
5.00 45,0 93.Q 20.0 0.001___ ___1.00 QQ 1045
00.0 600, 744,
5. 4454 3. 80FE~-5 1.49E00
a8 13 17 20 2 1 3 Q
19,0 3,392 21.0_3.727 3.5 3.92.23.4 2 B9 22 .4
11.0 6.40 10,4 6.60 11 .6 4,20 32.3 5.70 11.3
92,  _92. 90. 80, 72 49 469 o8 44,
100. 100, 100, 100. 100. 100. 100. 100. 100,
5.67E-4 5.67E—-4 5. 467E-4 9. 4876-4 9. 67E~-4 5, 47E-4 0.67E-4 47E=-4
CHANNFEL. 8 AUGUST 23 1977
6.90 &.463 4.36 6£.09 .83 5.56 5.29 5. 02 4.75
29.0 27.0
28. 6 24. 6
28.4_ 24.8
268.8 27.2
292.3 _ 27.8
30.0 28.2
30.2 78.4
30.6 8.8
30.9 29.3
30.8 29.2
30.0 8.3
8.7 6.1
26.0 74 .8
?5.64 5.2
2.9 2.5 2.0 3.0 3.5 3.7 3.0 2.7 2.0 1.7 1.5 1.5
1.5 .
AS. 77, 340, 342, 343 330, b1, 34, 324 34,375, 27
27. ’ .
6.90 6£.75 7.10 8.00 8.80 9.70 9.20 9.50 .70 7.70 7.30 7.00
6.90
5.07 7.0% 9 011 031X 0315 0317 019 021 0323 03125 0327 03
29.03

4.90 6.50 7.4510. 2010

S,

7.15 9.1511,1513. 1515

.8010.70 8.40 _6.30
5o

L1917.1519.1521.1

23.
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DORM SIMULATION PRINTOUT FOR AUGUST 23, 1977
IN CHANNEL 8 FROM STATIONS 2 TO 10

CHANNEL 8

FSTIMATION OF CHANNEL COMMUNITY FHOTOSYNTHETIC AND RESFIRATORY RATES

f ~ BY NUMERTCALLY ROUTING DIEL RISSOLVED OXYGEN MEASUREMENTS

BETWEEN TWn STATIONS

STARTING DATE =AUGUST 23 1977

LIST OF SYMEOLS:

C = 1O CONCENTRATION G/Mxx3)
OSTAR = DIMENSTONLESS LONGITUDINAL DISPEESION NUMBER

EFS = COEFFICTENY WHICH SPECIFIES TIME STEFP METHOD

(1.0 _FOR FULLY IMPLICIT. 0.5 FOK CRANK-NICOLSON_TMFIICIT)
P = PHOTOSYNTHETIC RATE OF CHANNEL REACH (G/(MXMXHR))

— T = WAJER _TEMPERATURE (DEG. C)
TR = HYDRAULIC RESIDENCE TIMFE OF CHANNEL REACH (HR)

JINFUT_DATA

b COMEUTATIONAL_TIME_INCREMENT =_ 720, SEC__ _——
COMPUTATIONAL DISTANCE INCREMENT = 7.6 M
EES. =100

USTAR = 01

___;_____MAXIMUM_EEFGR_lN R.OR P FOR ITERATION COANVERGENCE = 0010 G/ (MkMXHR)
MAXIMUM TTERATIONS = 20

e CONSTANT FOR ARBHENINS RELATION = 1_045 i
CONSTANT REPRESENTATING RESPTRATION TNHIBITION TUE TO LOW D, 0. CANC. = 0 G/Mxx3

— - (JRDER _OF EQUATTON FIT TO UPSTRFAM N 0 MFASURFMENTS = 3

INPUT DATA FOR EACH SEGMENT

SEGMENT NUMEER 2 3 4 3 & 7 8 9 10
INITIAL D 3 AT {IPSTREAM

END OF SEGMENT, (G/MXX3) 65.90 6,63 6.36 6.09 S.83 §.06 5.29 5.02 4.75
,ErnENI_LENGIH_in) 0.5 20 530 .5_.30.5_30.5_30.5_30.5 305
CROGS-SECT. AREA (M%M) 1.77 .31 1.95 .35 2.18 .33 2.17 .27

____SU&EACE_Mlnln (ML 235 195 3. 17 2 01 3 .S4_1 R9 3 25 1 74
SEGMENT DIRECTION (DEG) 92. 92, 90. 80. 72. 49. 49. S8.

uﬂlEB-ﬁMREﬁﬁE_SLDEE*______kQQQJZ.QQQJZ_QQoJZ_QQQJZ_QQQ52~QQQJZ_DQQSZ~QQQS7



WEATHER NATA INFPUT TO MOMEL

TIME WIND WIND AIR
N e rTrv MNTYTRCHATINM DrEocarrne

(M/SFL)  (DEGREES) (HH)

4. 00 2,50 45.00 291 47
a.00 2.50 -77.00 L. 47
10. 00 2.00 360. 00 221. 67
2.00 3.00 342.00 991,47
14 00 3.50 3461.00 991.467
16.00 3.70 330.00 . 991.47
18.00 3.00 361.00 99167
20.00 2.70 34.00 991,47
22.00 2.00 34 .00 991.67
2400 1.70 34.00 991. 47
2.00 1.50 375.00 991,67
4.00 1.5%0 - 27.00 991.67
4.00 1.50 27.00 291. 67

MEASUHRED DISSNLVED DXYGEN (G/MX%X3)

TFGTREAM TOWNS TRE AN
- TIME 0.0 TIME 0.0,
o .08  6.90 6.75 4.90
@ .05 6.75 B.75  6.50
8.05  7.10 10.25  7.45
10.05 8,00 12.25 10.20
12.05 ©8.80 14.25 10.80
14.05 9.70 14.25_10.70
16.05 9.90 18.25 8. 40
10,05  9.50 20.2% 4,30
20.05 8.70 27.25 5.20
22.05___2.70 . 24.25 4,90
, ?4.05  7.30 76,25 4,70 '
; 26.05 7.00 20.05 4 40
| 78.05  6.90 0 1
STANDIARD RESPIRATION RATE = 3900 G/(HXMXHR) AT 20 DEG C MEAN ERRDOR = -.0215 6 1TERATIONS
STANTIART RESPIRATION RATE = _4115 G/(MKMXHR) AT 20 DEG C MEAN ERROR = —~.0007 9 ITERATIONS

ACHOKIOKRNR KKK KKK 0K KK K KKK 30K K 30K 3K KK oK K08 KR KOk K K X
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RESU

LTS OF COMPUTATIONS:

STANDRARD REGPIRATORY RATE = 4115 G/(MXMXHR) AT 20 DEG C

SUNRISE TIMF

=2 4.461

SUNSET TIME = 19.58

9 ITERATIANS

ROUTED TOTAL

COMMUNTTY FHOTOSYNTHETIC ANIt RESFTRATORY RATES

TINE P R RESITUAL TR

. —=< =G/ (MAMXHR) == G/MXRR HR

6.25 .135 . 577 .000 2. 094
8.°5 540 . 5759 -. 000 ?.0964
10. 25 450 .583 . 000 2.094
12.25 1.145 . 597 000 2.0964
1425 1,054 b1 -. 000 2.0%4
16.75 . ana L b19 .000 ?.096
16,725 327 678 -. 9000 2.094
20.29 0 . 439 - 022 2.096
22.29% 0 . 438 -.735 2094

.25 0 617 .149 2.096 -
? 25 0 K874 . L ABL L 2 0RA L.
4. 25 0 .51 -.090 2.094

DAY T
TOTAL DATLY RESFIRATION = 14, 3400G/Mxx2
TOTAL DATLY PHOTOSYNTHFESIS = 9.51B1G/HKXZ

—.. P/R RATIN =_ . 4678

COMPUTED VALUES OF SURFACE D. 0. EXCHANGE (G/ (MXMXHR)),

SURFACE EXCHANGE COEFFICIENT (/HR),
SATURATION 0. 0. CONCENTRATION (G/ﬁ!*B):

ANIt WATER TEMPERATURE (DEG. C)
FOR _EACH CHANNEL SEGMENT

SECTION NO. 2 3 4 5 & 7 8 9
TIME = 4,00 FLOW RATE = . 0378 (MxXx3/SEC)

SURFALE EXCH. L0300 L0126 0593 0213 . 0A75 .0283 . 1048 . 0316

SE COEFFICIENT . 0780 0779 0781 .0792 _ 0803 0804 __ OP0& 0817

SAT. D.O. CONC. . 7.44 7. 47 7.51 7.54 7.58 7.61  7.65  7.69

TEMPERATURE

£8.88 28.62 28 37 PR .13 27.87 27 43 27 37

22, .13



891

TIME_=__ 8 QQ_mELQN_EBIE_E.__.QJZH_LUK*B/QFC)

SURFACE EXCH. L0294 . 0121 . 0541 .0183 0726 .0232 .0B59 .0254
SE_COEFEICIENT o4 . 0814 0GR O0N22  0Ar2  08P1  0A21 0811
SAT. .0, CONC, 7.49 7.53 7.56 7.60 7.64 7.67 7.71 7.74
o mmee JEMEEFATURE 28.48 20 22 27 97 27 73 27 48 27 23 246 98 24 73
e JIME_= 10,00  FLOW RATE = ____ 0378 (HXX3ILSEC)
: SURFACE FEXCH. .0047 . 0027 .0149 0054 0237 0079 .0315 0097
SE _CCEFFILTENT 0748 Q748 0747 0742 02K& 0284 Q744 07464
- SAT. L0, CONC. 7.52 7.55 ?7.%57 7.60 7.463 7.66 7.469 7.72
- TEMPFERATURE £8.30 2810 22 .90 27 70...27 50 27 .30 27 10 24 90

- TIME = 12.00 FLOW RAJE. = Q378 _(MK%3/SECY

SURFACE EXCH. ~. 0339 -. 0112 ~. 0429 -, 0130 - 0457 -.0134 -,0432 -.0117

SE_COEFFICIENT 0270 0270 Q749 ___ Q268 07262 0242 072bA 0744

SAT. N.0. CONC. 7.46 7.49 7.52 7.55 7.57 7.460 7.63 7.66

TEMPERATURE 28,7028 S0 78 302810 _27 90 27 72027 S0 _22 30
TIME.=_14.00 FILOW RATE = __ 0378 (MXXX/SEL)

SURFACE FXCH. ~. 0737 ~.0250 - 0991 -.03%04 -, 1115 -.0335 -.1144 -.0330

SE_COEEFICIENT 0720 0720 0249 _ 0749 . 0220 07221 07721 0785

SAT. D.O. CONC. 7.39 7.42 7.44 7.47 7.50 7.82 7.55 7.58

N TEMEERATURE 29 21 29 Q2__28_R1__7H_A4_ TB_AA__2B.27._ 28 08 27 A9
JIME = 164,00 F1LOW_RAIE = - 0378_ (Mx*J/SEL)

SURFACE EXCH. =-.31040 ~. 0334 - 1279 -, 0370 ~. 1324 ~ 0387 -.1325 -.0371

SE_COFEEICIENT Q291 0221 Q784 02723 __ Q220 072469 ___0249 0248

SAT. U.0. CONC. 7.30 7.33 7.34 7.39 7.42 7.45 7.48 7.52

e i} EMPEFA TURE. 2289 29 446 22 44 _29.21. 20,9920, 246.-28.54..28..31

TIME = 18.00_ FLOW RATE = _03ZA (MXX3/SEC)

SURFACE EXCH, =.0998 ~. 0296 =, 1091 - 0298 ~. 1027 -, 0282 ~. 0941 - 0259
—— - SE_COEFEICIENT 0272 _ 0772 0771 0273 _ 0771 02721 0721 0722

SAT. 0.0, TONC, 7.27 7.30 2.33 7.346 7.3%9 7.42 7.46 7.49
- TEMEERATURE 300222 B4 2R _44__29.41 2919 28 94 _28.74 28 51

TIME = 2Q.Q0 _ELOW RATE = 0328 _(M¥xx3/SEC)

SURFACE EXCH. =. 0747 -. 0192 -, 0621 ~, 0134 -, 0377 -, 0068 -.0164 -. 0019

QF COEFETEIEMNT . A777%. L ATTT ATIO ATOY .. AT0AL . AT AOAT ... A0
SAT. 1O, CONC., . 7.21 7.24 7.27 7.3 7.34 7.37 7.40 7.43
. TFHPEEATURE 20,49 30,246 _30.Q4__P2.81_29.59. .29 34 29 14 28 91

TIME = 22,00 FLOW RATE = Q378_(MXXI/GEC)

SURFACE FXCH, =. 0412 - 0074 - GI05 L0007 L0149 . 0092 04311 0152
Sk _LUEFFICTENT 07725 0774 0274 Q774 0779 .0780Q 0779 Q785

GAT. DO, CONC. 7.17 7.20 2.23 7.25 7.28 7.3 7.34 7.36

TEMPERATURE 30.80 30,40 30.40 30.20 30.00 29.80 29 .40 29 40
L TIHE = 24,00 FLOW RATE = 0370 (MX*3/SEC)
SURFACE EXCH.  -.0101 ,0022 0212 .0112 0525 .O0198 .0776 .0252

SF_COCFFICTENT .0774 0774 027230774 072725 Q72725 02725 07727

SAT. -D.N. CONC. 7.18 7.21 7.24 7.27 7.29 7.32 7.35 7.38

TFHPERATURE 30.70_ 30.5%0 30,30 30.10 29.90 _29.70 79.50 22,30




TIME = 2.00 FLOW RATE = . 0378 (M¥k3/SEC)

SURFACE EXCH. L0107 .0087 . 0449 .0187 0796 .0275 .1040 0323
SF_COFFFICIENT L0772 0771 07223 . Q7729 _, 0770 027270 0749 0770

T8AT. D.O. CONC, 7.29 7.32 7.35 7.38 7.41 7.44 7.47 7.50

TEMPERATURE 29.B9 29 .6A_ _29.47 29.26 29,04 28.83 28 42 28 41
TIME = 4.00 FLDW RATE = 0378 (MX%3/SEC) .
SURFACE EXCH. .0268 0135 . 0651 .0237 .0981 ,0328 .1226 .0374

SE_COEFFICTENT 0769 0768 07467 0747 0767 0766 0764 .0767

SAT. D.0O. CONC. 7.48 7.53 7.8 7.62 7.67 7.72 7.76 7.81

TEHPERATURE 20,54 9Q.2% 27,89 272.56 _R7.R24 26.%1 246,59 26 .76
TJIME = 6.00 FLOW RATE = . 0378 (Mxx3/SEC) :
SURFACE EXCH. L0429  .0173 .0743 .0244 0958 .0305 .1114 0333

SE COEFFICIENT L0763 . 0763 0762 0762 0763 0763 0762 . 0744

SAT. 1.D. CONEC, 7.86° 7.89 7.%91 7.93 7.9% 7.98 8.00 8.02

TEMPERATURE . 25.97 25.77 _25. 62 2547 25.33 25 17 25 02 24 87



DORM INPUT DATA FOR AUGUST 23, 1977
IN CHANNEL 8 FROM STATIONS 10 TO 18

1
200. 0.01 720, 25.0 800 0.60 P4 5 2.00
5.00 45.0 93.0 90.0 0.001. 1.00 0.00  1.045
00.0 _600. 744, '
%.44F-4 3 00E-5  1.47E00
P 13 _\2 7 10 1 3 0

7.6 311 214 18.9 4.07 23.5 2.16 18._4
11.3 . 5.080 ! 5.40 11.0 4.20 11.3 4.00 10.9

44, 29. 15. 5. 350, 350. 350. 350. 350.
100, 3100, 100. 100. 100. 3100. 3100. 300. 100,

5.47FE-4 5. 67E-4 5.67E-4 5.67€-4 5.67F6-4 5.67E-4 5.67F-4 5. 67E-4
CHANNEL. 8 _AUGUST 23 1977

4.75 4.5%4 4.34 4,13 3.93 3J.72 3.5%1 3.31 3.10
27.0 ’ 26.3
24.6 6.3
26.8 2h.3
272.7 26.6
27.8 27.0
: 28.2 27.6
. 8.4 27.6
- 28.8 2.7
29.3 2R.6
29.2 28. 4
28.3 7.2
26.1 26.2
24.8 26.9
25, 7 26.8
2.5 2.5 2.0 3.0 35 3.7 3.0 2.7 2.0 1.7 1.5 1.5
1.5
A%, 77. 360, 342, 341 330, 361, 34, 4. R4, 3G, 27, N
27.

.75 4.90 6.50 7.4510.2010.8010.70 8.40 6.30 5.20 4.90 4.70

1% 7045 9.15311.0 15131815, 1617. 1519, 1521 . 1523 . 1525. 1527. 15

: 5
\',bIjOL'I &
o
W

75 5.9 B.6513. 7013.4012.00 8.70 4.50 3.30
L21 9.72411. 2813 .72415. 2417, 2419. 2421 _2423.24




LT

DORM

SIMULATION PRINTOUT FOR AUGUST 23, 1977
IN CHANNEL 8 FROM STATIONS 10 TO 18

ATES—

EST IMATION-AF—CHANNEE—EOMMUNTFY—PHOTASYNTHEFIE—ANT-RESPIRAT DRY—RATES

E¥—NHHER{Eﬁtb¥—ﬂﬂﬁ*+NG—ﬁ{EE—ﬂ{ﬁSBtUED—QX*GEN—ﬁEASHREHENTS

T

HEFREEN—TUO—STATIONS

STARTE v:ﬂﬁTF—-ﬁUCUS¥'”3——197?

LIST OF SYMEOLS:

€ = D.0.CONCENTRATION G/M%%3)

—_—“——“‘———_ﬁqfﬁk‘—*ﬂIHENﬁfﬁNfFS%‘fQﬂPTTﬂﬁFNﬁt‘ﬁf’?ﬁﬁ%TﬂN‘NﬂHBEﬂ

FPS = COEFFICIENT WHICH SFECIFIES TIME STEF METHON
IO FORTFOCLY IR IC T, —0 TS FOR  CRARK=NICOL SN TRFLCICTITY
P = PHOTOSYNTHETIC RATE 0OF CHANNEL REACH {(G/(MXM¥HR))

T ="WATER TEMFERATURE

LR ALAL S P

TR = HYNRAUIL.IC REGINENCFE TIME (OF CHANNEL. REACH (HR)

“TNPOUTTATA

COMPUTATIONAL - TIME ITNCREMENT =720 "GEC

COMPUTATIONAL DISTANCE

INCREMENT = 7.4 H

TEFSTELTO0
0STAR = .01

MAXTMOM ERROR™IN R OR P FOR TTFRATION CORVERGENCE = . 0010 l7(H¥H¥HﬁJ

MAXIMUM TTERATIONS = 20

TCONGTANT FORTARRHENTUS RECATION = 1. U35

CONSTANT REFRESENTATING RESFIRATION INHIBITION DUE TO LOW D. 0. CONC.

0O G/MX%3

ORIERTOF "EQUATIONFIT

TO UPSTREARR . 0.  MEASUREMENTS = J

INPUT DATA FDR EACH SE

SEGMENT NUMRER

T T TINTT AL T O AT UPSTREAM
END OF SEGMENT (G/MX%3)

GMENT
10 11 12 13 14 19 16 17 18
4.75% 4.54 4.34 4,13 3.93 3.72 3.5 3.31 3.10

SEGMENTEENGTHM)
CROSS-GECT. AREA (MXM)

JOTF 30T T30 T 3075 30N ST 307530753075
2,01 .29 1.91 .20 1.76 .38 ?.18 .20

SURFACE~WINTH MY
SEGMENT NIRECTION (DEG)

3SAY 1777 317 710 3735 178y 3.4% 1.83
44, 29. 13. 5. 350, 350. 350, 350.

WATER-SURFACE™SLOPE 7000577000577 00057, 0005700057 -00057 0005700057



WEATHER DATA TNPUT TO MOREL

TIME WIND WIND AIR
VELOCITY " DIRECTION PRESSURE
(M/GEC) (DEGREFS) (MHE)
6700 AN TR T 00T 99NTeT T T T
/.00 2.50 77.00 991. 467 )
LTTEEmE T e ¢ 0 07 ¢ A A ¢ Y0 MR 7 N (YR 12 WP B

12. 00 3. 00 342.00 991.67
+4- 003 50— 341700 991467
15.00 2.70 330.00 991.67
800300 I8 009947

20. 00 2.70 34.00 991.67
20020034700 PILTE7

24.00 1.70 34,00 991.67

—_— 2 00— 1 50— A75 00— 99167
4.00 1.50 27.00 991.67

- B0t S0 27 00— 9P &7

MEASURED DISSOLVED NXYGEN (G/MXx%3)

LT

UPSTRE.AM NOWNSTREAN
TAME: 150§ TIHE—D (s
4.29 4.75 4,39 3.25
L e 450 - i 595
B.25 6.50 10. 40 8.65
+O~Po Fo g Gt O A1 20
12.25 10.20 14.40 13.40
H-25— 0RO HA—1 200
16.25 10.70 18. 40 8.70
805 B0 PO AT 50"
20.25 6.30 22. 40 3.30
PR TG R0—————— P4 40— 00"
24.¢5 4.90 26.40 2.60
PE23 47¢ oA -50
e8.25 4.460 0 1
STANDARD RESFIRATION RATFE = . 8000 G/ (MxMXHR) AT 20 DEG C MEAN FERROR = 3557 6 ITERATIONS
STANDARD REGFIRATION RATE = L4443 G/ (HXNMXHRY AT 20 DEG © MOAN ERRDOR = .0iio 10 ITERATIONS
STANDARD RESPIRATION RATE = . 4325 G/ (MxMXHR) AT 20 DEG C MEAN ERROR = . 0002 12 TTERATIONS

KRR KKK 3R K KKK K KKK 3K 3K 30 0K oK K 0K 50 K0 K ok




ELT

STANDARD RESPIRATORY RATE = . 4325 G/(MXMXHR) AT 20 DEG C
————————— S8 UNKISE—TIMF—=——41 -

SUNGFT TIME = 19.58

WS SN Y-
& TTTRRTITING

ROUTED TOTAL COMMUNITY PHOTOSYNTHETIC AND RESPIRATORY RATES

T-EMF- F 10y RESITHAL— TR——
===/ (MAMAHR ) o memm G/MRX3 HR
3T Y77 N ra 000 27003
8.40 . 740 L8977 . 000 2.003
1040 05t —5864 OO0 T003
12,40 1.039 598 -. 000 2.003
1440— —-358 ~&10- —000———-2-003
14.40 .923 -3 Y-} -.000 2.003
340~ RT3 —H?8 —0 00 2003
20.40 0 . 639 -. 865 2.003
2240 O T637 172 2003
.40 0 L 409 353 2.003
2= A0~ O 5P 09— 2003
4.40 0

.518 -.263 2003

: nay 1t
—— e =T T AL-TIA T Y—RF GPIRATION —=- 1 4 -3 4236/ MkK2- ——
TOTALL DATLY PHOTOSYNTHESIS = A2, 8BA49G/MxXD

FAR—RAT = ——APR3-

- e —LOHPUTED-VALUE S S URFACE—T—0—EXCHANB F—G A MM KHRI)H - '
SURFACF EXCHANGE COFFFTICIFNT (/HR),

mQWH%—%WNWAWMﬁﬁ__—W
ANII WATER TEMPERATURE (DEG. ©)

~F OR—EABH-GHANNEE—SEGMENT

_(:‘E[‘TJ_DM N 1O

=6T-TON-NO- 16 —+% 2 +3 1-4 1S 4 47—
HM 4700 —FLOW-RATF—a—— 070 A Mew I/CE0D A N
SURFACE EXCH. L1470 0436 1452 .0338 . 1538 . 0615 2018 . 0367
-—-———‘—QE—EGEFFI CIENT—0BR5——0817 — 080007846077 1072107710771
SAT. I.0. GONC. 7.71 7.72 7.74 7.75% 7.76 7.77 7.79 7.80

————TENPERRTURF”—"'_"ﬂWT—‘% TIRRATEY T 61 T RETS— 2 A3,

e FME R0 0-—FLOR-RATE—=— —0378— MAXIASEC)-

SURFACE EXCH. L1124 0329 1255 (0”54 1181 .047%1 1558 0284
- O ORI HENT 079 T 077 7076807607607 65— 07650755

SAT. D.0. CONC. 7.77, 7.78 7.79 7.80 7.80 7.81 7.82 7.83
————FFHPFRATHRE—— 2475 n an

& 2H T3 26T A 19Ty



IR0 0 O F AW RAT =03 78— tMRX X 37 QECY
GURFACE EXCH. L0495 L0130 0477 . 0004 0347 0135 04469 0081

T T SE T COEFFICTENT 07720779 07870790~ 078807880788 0786
SAT. N.D. CONC. 7.74 7.7% 7.76 7.77 7.77 7.78 7.79 7.80

" TEMFERATURE ch /7 A0 7T aRTEE A OB T 8T 285 T Oh 39T 265733

TIME =1 00— T OW  RATE = 0370 ItMXXI7SECT
SURFACE EXMH. ~.0354 -. 0149 - 0457 -.0170 -.08S8 -, 0375 -, 1213 -, 0238

T SETTOR F”FTT"IT?NT_—UT?"““(W‘?T—U'J & 033y 0R70 COR7T U8Ry TUB71
SAT. .0, CONC. 7.48 7.49 7.70 7.71 7.72 7.74 7.75 7.76

TEMPERATURE AN ¥ AN ? AT AR AN ¢ B § O A 6B IOT/T BGA S e 0. 08

TIME =14 700  FIOW RATE = 0378 TMXX3I/OFECY — —
SURFACE EXCH. —.1316 ~. 0457 -, 1869 -.0419 - 19462 -.0B816 -.R4b6 - 0508

. SR LDEFFITTENT LOREYT C0BRET T OVIWT T 0Y3DT 093 L D9E3 T 09T T L 0YE3
SAT. D.Q. CONC. 7.60 7.61% 7.62 7.64 7.65 7.67 7.68 7.70
TEMFERRTURE A AT IR T - R R A A Y I YA I AR Y AR YN

TIME—=—1E 00 rrnw—m‘rr—**-—oi';a TMXXIZSEC)
SURFACE EXCH.  —.1520 -.0472 - 1916 -.0419 —.2049 —. 0827 -, 2718 -.0507

T T SFTLOFFRICTENT 077y —.'0707—70934’-.—0375——.'07 7T O9F7 TTTO9RBT 0978

L SAT. B.0. CONC. 7.54 7.55 7.596 7.57 7.58 7.95%9 7. 60 7.61
TEMPERATURE PSRE NS € SIS T S S ASENEN LT S ¢ b IS e L S g 2 f Smmytly Ay L Ao A & RS Ay Y -

T THE 10700 FI 0w RATE =037 (MXX3/GF)
SURFACE FXCH. —=. 1164 - 0351 —. 1347 ~. 0273 -, 1233 -, 0483 - 1600 -.0290

SETCOEFFICTENT —T0R03 0838 T 086308720847 —0B47 085670857

SAT. N.0O. CONC, 7.5) 7.92 7.%54 7.55 2.57 7.%8 7.40 7.61
TEMFERATURT (345 BUN. IV RENPSA  Sup M BEENIIA t SUD S RS : B MR - 4./ B A - b Iy ey v XRamwnl srer St
TTME—="2000 —Ft OWRATL ="""""T0378 " TMxXx3/SEC?

SURFACE EXCH. =. 0213 ~-.004% -.0163 -.0018 -. 0067 -.0015 -, 0090 -.0010

—-f——-*;ﬁ—fﬂﬁﬁmﬁwr——mm——.vmr—fnnm—mm—m/w 078907090789

SAT. D.D. CONC. 7.45  7.446  7.47 7.4B  7.49 7.51 7.52 7.53 e
e TRR ﬂmnm 20776 PRIAD T P0IALT D0 54 C2BTAE T UH. IV THIL TRISAT
T ME— 2P 00— PO RATE T —— 0378 tHAX I Y
i SURFACF, FXCGH. L0439 0214 .0A3Z4 0186 _0R&64 .0358 1135 -. 0214
- PNEFFIET ENF——B 79 P07 93 —— 07090783 — 07 P6——07 76" ——07 7 60776

SAT. I.0. CONGC. 7.38  7.40 7.41 7.42 7.43 7.44 7.46 7.47

FEMPERATHRE P G - B SN A S 74 4 B ) I AR : S0 6 QI : DUt ; SNt 2 . Mt s S L2

T P4 OO LA RATE o037 AR TR Y
SURFACE EXCH. 1049 . 0344 1355 .0294 .1379 .0567 1856 .0348
————8F-COEFFICIFNT—— 0787 — 0702 ——0700——0777——077F —— 077307730773

SAT. D.0O. CONC. 7.40 7.41 7.42 7.43 7.44 7.45 7.46 7.47

—F MR A1 D D A SEEarot 7 Buy g0 Myt g L]
FIME—=—— 2700 — FHO—RATE =——0378 <N XXx37SELH— -

SURFACE FXCH. L1244 0403 1999 L0345 1623 L0449 2215 L0414

= 8E - ENRFF I ENT— 0?73 — 0775 —— 0775077507 72— 077‘2—‘:‘077?‘—-01 7

SAT. N.0. CONC. 7.53 7.6 7.57 7.59 7.61 7.63 7.463 7.67
———FEMPER M2 ORI AT R B R Te R 6; P27

<7 T 7




SLT

FFHE =400 F . B —RAT - D370 MAK3 ASEE)
SURFACE EXCH. L1467 0453 1742 .0374 1742 0711 7350 .0439

T SE-COEFFIC IEENF—— 077 0—— 07 72— 077 07 70-— 0767 — 07 47— 0740?0747

SAT. D.0. CONC. 7.84 7.83 7.83 7.83 7.83 7.83 7.82 7.82

————FEHPERATURE: P AP b R E Rt B Bt
T THE—=— 6 00— F L O—RATE—=———0378—(H ¥ %3/ REC)

SURFACF. FXCH. 1575 0471 (1770 0340 T 1634 . 0649 2109 0386

— A ENEFF I ENT 0748077007 70 074907670768 ——07608——07%7

az 7.78 7.74

SAT. D.0O. CONC. 8.01 7.97 7.93 7.89 7.85
FEMPERATIRE——— 249325 P54 T

7.
. R
TR T

=S P oy
oy e JL c0.77



