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DOWL again collected discharge measurements on the Martin River and its major tributaries. This
memorandum describes the updates to the Dixon Diversion operations model with 2025 streamflow
measurements.

STREAMFLOW MEASUREMENTS

DOWL has collected streamflow measurements on the Martin River for the past three consecutive years
(i.e., 2023-2025). The Martin River Streamgaging Data Acquisition and Analysis Report (Attachment 1)
describes the methodology, details of the discharge measurements, development of the rating curves,
and rating shifts. Figure 1 presents locations and drainages of the streamgaging stations. Streamflow was
measured at the following locations:
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Figure 1:

Streamgages along the Martin River Watercourse
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Continuous streamflow measurements are not available at the East Fork Martin River at the Mouth
(USGS 15238951), although discharge is occasionally measured by the USGS and DOWL; therefore, DOWL
created an approximate discharge hydrograph for the Dixon Basin. The discharge at the East Fork Martin
River was calculated by subtracting the discharge at Red Lake, OCH2.8R, and Trib 1.070 from the discharge
of the Martin River at the Constriction. The calculated discharge at the Mouth was validated using point
discharge measurements by DOWL and the USGS (USGS 15238951). Note that there is an unaccounted-
for area between the proposed diversion and the Mouth, which is about 3.13 mi? (~16% of the drainage
area to the Dixon Diversion), but is believed to not significantly affect the discharge estimates at the
diversion because the runoff would only be from early season snowmelt (as opposed to glacier melt
throughout the summer) and precipitation. Figure 2 presents the 2025 average daily East Fork Martin
River Hydrograph at the Mouth and Attachment 2 summarizes the discharge calculations.
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Figure 2: East Fork Martin River Discharge at the Mouth

A significant flood in August 2024 washed out the streamgage near Nuka Glacier (USGS 15238990). As a
result, the rating relationship is still being developed, and continuous discharge measurements are not
available. No updates were made to the synthetic hydrograph, flood-frequency, or flood-exceedance
relationships.

DIVERSION OPERATIONS MODEL UPDATE

DOWL updated the Dixon Diversion Operations model using two different records: 1) the 2025 East Fork
Martin River discharge at the Mouth (Measured Record) and 2) the Synthetic and Measured Record. The
20-year Synthetic and Measured Record includes the combination of the three years of measured
discharges (2023-2025) with the synthetic record (2006-2022), which is documented in the Update to the
2023 Hydrology Report with 2024 Data memorandum. The full synthetic record spans from 1980 to 2022.

Since the 2024 Dixon operations model update, the design and layout of the diversion have undergone
significant refinement. Most notable is the diversion tunnel size and capacity, which is set at 1,650 cfs.
Hence, the 2025 operations model update uses a tunnel capacity of 1,650 cfs. Attachment 3 presents the
updated model results.

Page 2



y Bradley Lake Expansion Project
DOWL ALASKA 2025 Dixon Operations Model Update

Attachment 1: Martin River Streamgaging Data
Acquisition and Analysis Report
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Attachment 2: 2025 EFMR Hydrograph
Calculation




Discharge (cfs)
Date Martin River at the Red Lake Basin . East Fork Martin
Constriction Outlet QS el River at the Mouth
4/23/2025 75.7 18.9 9.4 10.9 36.5
4/24/2025 76.6 17.0 9.3 10.3 40.0
4/25/2025 70.8 16.7 8.9 9.6 35.6
4/26/2025 69.2 15.9 8.6 8.7 36.0
4/27/2025 67.3 15.6 8.5 8.4 34.9
4/28/2025 66.5 15.7 8.9 8.7 33.3
4/29/2025 67.0 15.9 9.0 8.5 337
4/30/2025 70.2 17.0 9.3 9.1 34.8
5/1/2025 79.7 17.0 9.4 9.2 442
5/2/2025 81.8 17.4 9.7 9.4 45.3
5/3/2025 78.0 18.5 10.0 10.0 39.6
5/4/2025 84.4 19.1 8.6 9.9 46.7
5/5/2025 76.4 20.0 8.4 10.6 37.4
5/6/2025 96.7 19.6 8.0 9.8 59.3
5/7/2025 88.7 17.8 7.5 9.0 54.3
5/8/2025 77.4 16.6 7.0 8.2 455
5/9/2025 70.8 15.9 6.8 7.6 40.5
5/10/2025 67.4 16.0 6.7 7.0 37.8
5/11/2025 65.4 16.5 6.6 6.4 35.8
5/12/2025 66.0 18.2 6.9 6.2 347
5/13/2025 74.0 19.6 6.9 5.8 41.8
5/14/2025 77.0 18.4 6.5 5.6 46.5
5/15/2025 74.2 171 6.2 5.3 45.6
5/16/2025 73.8 171 6.2 49 455
5/17/2025 79.9 17.2 6.6 4.6 51.5
5/18/2025 82.4 16.3 6.7 43 55.1
5/19/2025 84.7 16.5 6.6 4.1 57.4
5/20/2025 86.1 16.5 6.4 3.9 59.3
5/21/2025 84.1 155 6.0 35 59.0
5/22/2025 80.7 15.0 6.0 3.3 56.3
5/23/2025 85.0 14.7 5.9 3.3 61.2
5/24/2025 86.0 14.1 5.6 3.1 63.2
5/25/2025 86.0 15.2 5.7 2.8 62.3
5/26/2025 92.2 14.9 55 2.7 69.2
5/27/2025 98.0 14.1 5.4 25 76.0
5/28/2025 97.4 13.7 5.4 24 76.0
5/29/2025 99.9 129 5.1 2.2 79.6
5/30/2025 102.7 13.0 5.1 2.0 82.6
5/31/2025 113.6 13.2 4.9 1.8 93.7
6/1/2025 115.0 14.3 5.4 1.8 93.4
6/2/2025 137.8 19.9 5.7 1.7 110.5
6/3/2025 186.5 23.3 7.2 2.2 153.7
6/4/2025 217.4 29.3 9.3 2.1 176.7
6/5/2025 251.3 26.5 9.0 2.3 2135
6/6/2025 252.5 20.0 6.9 2.1 223.4
6/7/2025 219.0 17.2 6.0 24 1935
6/8/2025 190.8 18.8 6.5 35 161.9
6/9/2025 206.7 194 6.2 3.2 177.9
6/10/2025 196.5 16.4 5.8 3.0 171.3
6/11/2025 186.5 13.9 5.3 2.9 164.4
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Discharge (cfs)
Date Martin River at the Red Lake Basin . East Fork Martin
Constriction Outlet QS el River at the Mouth

6/12/2025 176.9 13.5 4.9 2.8 155.6
6/13/2025 184.3 13.9 4.7 2.7 163.0
6/14/2025 197.0 14.1 4.7 25 175.7
6/15/2025 213.3 13.6 45 2.3 192.8
6/16/2025 215.6 12.8 4.4 2.2 196.2
6/17/2025 195.3 115 4.2 2.0 1775
6/18/2025 194.2 11.1 4.2 1.8 177.1
6/19/2025 195.9 11.7 4.4 1.7 178.1
6/20/2025 196.9 12.2 45 1.6 178.7
6/21/2025 210.2 12.9 45 1.4 191.3
6/22/2025 251.4 13.5 4.6 1.4 231.9
6/23/2025 316.8 10.8 4.6 1.3 300.1
6/24/2025 323.9 8.8 4.7 1.3 309.2
6/25/2025 320.7 7.9 4.8 1.2 306.9
6/26/2025 3117 7.8 4.8 1.1 298.0
6/27/2025 299.2 7.4 4.9 1.0 285.9
6/28/2025 290.1 7.0 5.0 0.9 277.2
6/29/2025 285.9 6.8 5.0 0.9 273.2
6/30/2025 257.2 7.0 5.1 0.8 2443

7/1/2025 243.6 7.0 5.1 0.7 230.6

7/2/2025 250.8 7.2 5.2 0.7 237.6

7/3/2025 336.7 7.4 5.3 0.6 3235

7/4/2025 465.2 6.9 5.3 0.5 452.4

7/5/2025 525.9 6.5 5.4 0.5 513.5

7/6/2025 4725 6.5 5.5 0.5 460.0

7/7/2025 550.1 6.5 5.5 0.5 537.6

7/8/2025 564.5 5.6 5.6 0.5 552.8

7/9/2025 545.7 5.4 5.6 0.4 534.3
7/10/2025 585.7 5.7 5.7 0.4 574.0
7/11/2025 563.0 5.7 5.8 0.4 551.2
7/12/2025 507.4 5.2 5.8 0.3 496.0
7/13/2025 493.3 47 5.9 0.3 482.4
7/14/2025 432.4 4.4 6.0 0.3 421.8
7/15/2025 391.6 42 6.0 0.2 381.2
7/16/2025 367.3 4.0 6.1 0.2 356.9
7/17/2025 411.9 45 6.1 0.2 401.0
7/18/2025 715.0 4.6 6.2 0.2 703.9
7/19/2025 751.6 43 6.3 0.2 740.9
7/20/2025 7515 3.9 6.3 0.2 741.0
7/21/2025 745.7 3.7 6.4 0.2 735.4
7/22/2025 727.1 35 6.4 0.2 717.0
7/23/2025 707.1 3.6 6.5 0.1 696.9
7/24/2025 645.1 34 6.6 0.1 635.0
7/25/2025 618.4 3.3 6.6 0.2 608.2
7/26/2025 644.1 35 6.7 0.3 633.6
7/27/2025 726.2 3.7 6.8 0.2 715.5
7/28/2025 745.1 3.6 6.8 0.1 734.5
7/29/2025 773.6 35 6.9 0.1 763.0
7/30/2025 798.5 3.9 6.9 0.2 787.5
7/31/2025 831.3 3.0 7.0 0.2 821.1
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Discharge (cfs)
Date Martin River at the Red Lake Basin . East Fork Martin
Constriction Outlet QS el River at the Mouth
8/1/2025 859.8 2.8 7.1 0.2 849.8
8/2/2025 858.9 2.7 7.1 0.1 849.0
8/3/2025 913.8 25 7.2 0.1 903.9
8/4/2025 923.2 2.4 7.3 0.1 913.4
8/5/2025 884.0 2.3 7.3 0.1 874.3
8/6/2025 831.9 2.0 7.4 0.1 822.5
8/7/2025 808.0 2.0 7.4 0.1 798.5
8/8/2025 931.8 2.0 75 0.1 922.2
8/9/2025 819.3 2.1 7.6 0.1 809.6
8/10/2025 771.9 2.0 7.6 0.1 762.2
8/11/2025 807.4 1.9 7.7 0.0 797.8
8/12/2025 657.9 1.9 7.7 0.0 648.2
8/13/2025 535.9 1.8 7.8 0.1 526.3
8/14/2025 499.2 1.7 7.9 0.1 489.5
8/15/2025 493.1 1.7 7.9 0.0 483.4
8/16/2025 478.4 1.6 8.0 0.0 468.8
8/17/2025 517.8 1.5 8.1 0.0 508.2
8/18/2025 537.3 1.5 8.1 0.0 527.7
8/19/2025 562.1 1.5 8.2 0.0 552.5
8/20/2025 556.6 1.4 8.2 0.0 546.9
8/21/2025 578.7 14 8.3 0.0 569.0
8/22/2025 559.4 1.3 8.4 0.0 549.7
8/23/2025 534.7 1.3 8.4 0.0 524.9
8/24/2025 530.1 1.2 8.5 0.0 520.4
8/25/2025 662.8 1.2 8.6 0.0 653.1
8/26/2025 901.9 1.2 8.6 0.0 892.1
8/27/2025 1641.8 1.1 8.7 0.0 1631.9
8/28/2025 2434.4 3.0 8.7 0.0 2422.6
8/29/2025 2350.9 2.3 8.8 0.0 2339.8
8/30/2025 1770.6 1.4 8.9 0.0 1760.3
8/31/2025 1728.3 1.4 8.9 0.0 1717.9
9/1/2025 1733.4 1.5 9.0 0.0 1722.9
9/2/2025 1621.8 1.5 9.1 0.0 1611.2
9/3/2025 1537.2 15 9.1 0.0 1526.5
9/4/2025 1445.9 1.6 9.2 0.0 1435.2
9/5/2025 992.5 1.6 9.2 0.0 981.6
9/6/2025 872.0 1.6 8.4 0.0 861.9
9/7/2025 1240.0 1.7 8.7 0.0 1229.6
9/8/2025 1079.8 1.7 8.3 0.0 1069.8
9/9/2025 1249.5 1.7 9.0 0.0 1238.7
9/10/2025 1425.9 1.8 13.2 0.1 1410.9
9/11/2025 1132.3 1.8 9.1 0.3 1121.2
9/12/2025 670.7 1.8 8.1 0.2 660.6
9/13/2025 459.9 1.8 10.5 0.1 447 .4
9/14/2025 4114 1.8 95 0.1 400.0
9/15/2025 4115 1.8 8.8 0.1 400.8
9/16/2025 523.2 1.9 8.3 0.1 513.0
9/17/2025 704.8 1.9 8.0 0.1 694.8
9/18/2025 803.5 2.0 7.7 0.1 793.7
9/19/2025 815.5 2.1 75 0.1 805.8
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Discharge (cfs)
Date Martin River at the Red Lake Basin . East Fork Martin
Constriction Outlet QS el River at the Mouth
9/20/2025 660.7 2.2 7.2 0.2 651.1
9/21/2025 516.3 2.3 6.9 0.2 507.0
9/22/2025 431.3 2.4 6.6 0.2 422.1
9/23/2025 336.8 2.4 6.2 0.1 328.0
9/24/2025 412.1 25 5.9 0.2 403.5
9/25/2025 403.6 2.6 5.7 0.2 395.1
9/26/2025 377.1 2.7 5.6 0.5 368.4
9/27/2025 298.7 2.8 6.5 1.4 288.0
9/28/2025 216.3 2.8 5.9 0.5 207.0
9/29/2025 160.2 2.9 5.2 0.3 151.6
9/30/2025 124.4 3.0 4.7 0.3 116.4
10/1/2025 126.2 3.0 4.3 0.3 118.7
10/2/2025 214.8 3.1 4.3 0.7 206.7
10/3/2025 233.7 2.9 4.2 0.3 226.1
10/4/2025 356.7 2.9 4.1 0.4 349.3
10/5/2025 603.2 3.1 4.1 0.4 595.6
10/6/2025 670.6 3.2 4.4 1.0 662.0
10/7/2025 521.9 35 4.6 0.8 513.1
10/8/2025 493.1 3.7 4.2 0.6 484.6
10/9/2025 405.1 3.8 3.8 0.5 397.1
10/10/2025 312.7 3.7 3.6 0.5 305.0
10/11/2025 275.6 3.7 3.3 0.5 268.2
10/12/2025 438.3 3.6 3.1 0.5 431.1
10/13/2025 586.1 3.6 3.1 0.7 578.7
10/14/2025 4344 3.8 2.9 0.7 4271
10/15/2025 4144 3.7 2.8 0.8 407.1
10/16/2025 405.1 3.7 2.9 0.9 397.6
10/17/2025 313.6 3.9 2.7 0.8 306.2
10/18/2025 232.1 4.0 2.6 0.8 224.8
10/19/2025 178.3 4.0 2.4 0.8 171.1
10/20/2025 144.6 4.0 2.3 0.8 137.4
10/21/2025 111.7 4.0 2.1 0.9 104.6
10/22/2025 95.5 4.0 1.9 0.9 88.6
10/23/2025 1335 42 2.3 1.6 125.4
10/24/2025 109.9 4.6 2.4 15 101.5
10/25/2025 84.4 49 2.3 1.3 75.9
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Attachment 3: Operational Model Results




INPUT

DIXON DIVERSION OPERATIONAL MODEL

MIF

120 100 (cfs)
01-Jan

100

o]
o

N
o

Discharge (cfs)
D
<

N
o O

USING MEASURED RECORDS

100 (cfs)
31-Dec

Date

% of Total Runoff Volume

100%

= MIF

7,208

80%

0,
60% 143,389

40%
20%

0%

Diverted

Excess Bypass

4,252

135,512

2,524

130,613

2023 2024 2025
Note: Tunnel capacity of 1,650 cfs
OUTPUT
2023 Measurements
Volume (acre-ft) Percentage
Month . Bypass in X Bypass in
Total Runoff MIF Diverted Excess of MIF MIF Diverted Excess of MIF
May 9,267 5,654 3,613 0 61% 39% 0%
June 21,514 5,949 15,565 0 28% 72% 0%
July 54,416 6,147 47,874 395 11% 88% 1%
August 81,807 6,147 68,846 6,814 8% 84% 8%
September 12,556 5,065 7,492 0 40% 60% 0%
October 0 0 0 0 0% 0% 0%
Total 179,559 28,962 143,389 7,208 16% 80% 4%
2024 Measurements
Volume (acre-ft) Percentage
Month . Bypass in . Bypass in
Total Runoff MIF Diverted Excess of MIF MIF Diverted Excess of MIF
May 3,030 2,939 91 0 97% 3% 0%
June 19,620 5,275 14,345 0 27% 73% 0%
July 48,086 6,147 41,938 0 13% 87% 0%
August 55,899 6,147 45,500 4,252 11% 81% 8%
September 34,147 5,935 28,212 0 17% 83% 0%
October 10,357 4,932 5,425 0 48% 52% 0%
Total 171,139 31,375 135,512 4,252 18% 79% 3%
2025 Measurements
Volume (acre-ft) Percentage
Month X Bypass in X Bypass in
Total Runoff MIF Diverted Ech:s of MIF MIF Diverted Echsps of MIE
May 3,377 3,377 0 0 100% 0% 0%
June 12,201 5,936 6,265 0 49% 51% 0%
July 34,783 6,147 28,636 0 18% 82% 0%
August 54,803 6,147 46,132 2,524 11% 84% 5%
September 45,141 5,949 39,192 0 13% 87% 0%
October 15,276 4,887 10,389 0 32% 68% 0%
Total 165,580 32,443 130,613 2,524 20% 79% 1%
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DIXON DIVERSION OPERATIONAL MODEL

USING SYNTHETIC & MEASURED RECORD

INPUT
MIF B MIF = Diverted Excess Bypass
120 100 (cfs) 100 (cfs) )
01-Jan 31-Dec 100%
100 ]
i £ o
ﬁ 80 _g 80%
(]
2 60 =
© < 60%
< 1)
3 40 S
[=} ©
20 4_9 40%
°
0 b
o 20%
Date *
Statistical Range 0%
Start Year: 2006
End Year: 2025 O All Data O 30-yr Record ® 20-yr Record O 10-yr Record
OUTPUT
1,650 cfs Tunnel Capacity
Volume (acre-ft) Percentage
Month . Bypass in . Bypass in
Total Runoff MIF Diverted Excess of MIF MIF Diverted Excess of MIF
May 4,000 2,800 1,200 0 70% 30% 0%
June 17,300 5,700 11,600 0 33% 67% 0%
July 58,200 6,100 50,800 1,300 10% 87% 3%
August 62,500 6,100 52,700 3,700 10% 84% 6%
September 33,500 5,800 26,800 1,000 17% 80% 3%
October 13,500 4,100 8,900 200 30% 66% 1%
Total 189,000 30,600 152,000 6,200 16% 80% 4%
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