APPENDIX C

USGS LETTER TO UPDATE 7Q10
FOR LEWIS RIVER
AT ARIEL STATION NO. 14220500
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United States Department of the Interior

U.S. GEOLOGICAL SURVEY REGEI VED

Water Resources Division

Washington District JUL
1201 Pacific Avenue, Suite 600 29 19%
Tacoma, Washington 98402 .
(253)428-3600 - FAX (253)428-3614 Gibbs & Olson Ine
7 n

hup:/fwwwdwatcm.wr.nsgs.gov/
July 23, 1998

Mr. John Diamant

Gibbs and Olson, Inc.

1405 17th Avenue, Suite 300
F.O. Box 400

Longview, Washington 98362

Dear Mr. Diamant:

Thank you for your recent request for updating the low-flow frequency analyses for the
streamflow data from our streamflow monitoring site at Lewis River at Ariel (USGS
Station 14220500). We have completed the analysis and review of the results. | am
sending you a copy of the entire analysis with this lettter. | hope it needs your needs.
The enclosed documents present the results of the Log-Pearson Il Statistical Program
(formerly USGS Program A193, January 1986). The user is responsible for assessment

and interpretation.

The total cost for processing this request is $75. Please issue a check made payable to
“Basic Data Fund, State of Washington Department of Ecology.” After we enter the
amount into our records we will forward it to the State. If we can be of further assistance,
please call me at extension 2653 or send email to <lafuste @usgs.gov>.

Luid A. Fusté
Information Officer

Enclosure

cc: Assistant District Chief for Hydrologic Data, WRD, Tacoma, WA (memo only)

Data Relay Chief, WRD, Tacoma WA (memo only)
Tacoma Field Office Chief, WRD, Tacoma, WA (memo only)
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- Log-Pearson Type III Statistics (formerly USGS Program A193, Jan. 1986)
Note -- Use of Log-Pearson Type III or Pearson-Type III
distributions are for preliminary computations.
User is responsible for assessment and
interpretation.

14220500 LOO1

Analysis for -- 12 month period
starting April 1
ending March 31
1960~1997

Parameter is 1-day low value.

0 zero wvalues in data

38 non-zero values in data

701.000 638.000 734.000 652.000 667.000
870.000 643.000 804.000 719.000 752.000
766.000 678.000 753.000 752.000 780.000
813.000 706.000 668.000 776.000 808.000
785.000 644.000 911.000 1340.000 1220.000
869.000 1150.000 1130.000 505.000 1150.000
11590.000 1180.000 1250.000 1180.000 1090.000
sy 640.000 1100.000 854.000
iy
The following 7 statistics are based on non-zero values.
Mean (logs) 2.932
Variance (logs) 0.010
Standard Deviation (logs) 0.101
Skewness (logs) 0.511
Standard Error of Skewness (logs) 0.383
Serial Correlation Coefficient (logs) 0.585
Coefficient of Variation (logs) 0.034
14
14220500 L0OO1
Non-exceedance Recurrence Parameter
Probability Interval Value
0.0100 100.00 543.844
0.0200 50.00 566.458
0.0500 20.00 604.973
0.1000 10.00 644 .507
0.2000 5.0 700 :283
0.5000 2.00 837.552
0.8000 T .25 1030.077
0.9000 1.-11 1161.115
0.9600 1.04 1331.268
0.9800 1.02 1461.606
0.9900 1.01 1595.204

9 statistics added as attributes to users WDM fFile on data set 501



MEANND SDND SKWND NUMZRO NONZRO LDIST
01020 L01010 LO1002

s

Log-Pearson Type III Statistics (formerly USGS Program Al193, Jan. 1986)
Note -- Use of Log-Pearson Type III or Pearson-Type IIT
distributions are for preliminary computatiens.
User is responsible for assessment and
interpretation.

14220500 1.002

Analysis for -- 12 month period
starting April 1
ending March 31
1960-1997

Parameter is 2-day low value.

0 zero values in data

38 non-zero values in data

707.500 644.000 790.500 652.000 667.000
881.000 739.500 806.000 725.500 766.000
769.500 §81.000 757.500 803.500 783.500
816.500 718.000 574.000 776.500 820.000
s 789.000 §52.000 913.500  1345.000  1225.000
e 1015.000  1160.000  1130.000 910.000  1200.000

1155.000 1185.000 1255.000 1150.000 1120.000
710.500 1100.000 1017.000

The following 7 statistics are based on non-zero values.

Mean (logs) 2.942
Variance {logs) 0.010
Standard Deviation {logs) 0.09¢9
Skewness (logs) 0.427
Standard Error of Skewness (logs) 0.383
Serial Correlation Coefficient (logs) 0.682
Coefficient of Variation ({logs) 0.034

14220500 L0O2

Non-exceedance Recurrence Parameter
Probability Interwval Value
0.0100 100.00 554.162
naan 50,00 578.592
0.0500 20.00 619.977
0.1000 10.00 661.812
0.2000 5.00 T720.060
0.5000 2.00 850.399
0.8000 125 1051.841
0.9000 1.11 1179.374
0.9600 1.04 1342 .257
0.9800 1.02 1465.232
0.9500 1.01 1589.856



6 statistics added as attributes to users WDM file on data set 502
MEANND SDND SKWND NUMZRCO NONZRO LDIST

Log-Pearson Type IIT Statistics (formerly USGS Program Al93, Jan. 1986)
Note -- Use of Log-Pearson Type III or Pearson-Type III
distributions are for preliminary computations.
Usexr is responsible for assessment and
interpretation.

14220500 L0033

Analysis for -- 12 month period
starting April 1
ending March 31
1960-1997

Parameter is 3-day low wvalue.

0 zero values in data

38 non-gzerc wvalues in data

706.667 648.000 800.000 654.000 667.000
1004 .667 795333 815.333 727.667 773.000
770.667 688.667 775.000 828.000 787.000
$822.333 722.000 683.000 778.667 824.000
781.000 660.000 917.333 1346.667 1266.667
10156.667 1160.000 1133.333 914.333 1203.333

1253 ..3.33 1186.667 1260.000 1180.000 1130.000
873.667 1113:.333 1074.667

The following 7 statistics are based on non-zero values.

Mean (logs) 2.950
Variance (logs) 0.010
Standard Deviaticn (logs) 0.098
Skewness (logs) 0.328
Standard Error of Skewness (logs) 0.383
Serial Correlation Coefficient (logs) 0.723
Coefficient of Variation (logs) 0.033
14220500 LOO3

Nen-exceedance Recurrence Parameter
Probability Interval Value

0.0100 100.00 556.734

0.0200 50.00 583.720

0.0500 20.00 628.632

0.1000 10.00 673.579

0.2000 5.00 735.354

0.5000 2.00 881.051

0.3000 1.8 1074.232

0.5000 1.11 1200.080

0.9600 1.04 1358.065



0.9800 1.02 1475.554
0.9900 1.01 1593.214

9 statistics added as attributes to users WDM file on data set 503
MEANND SDND SKWND NUMZRO NCNZRO LDIST
1.03020 1.03010 L03002

Log-Pearscon Type III Statistics (formerly USGS Program Al932, Jan. 1986)
Note -- Use of Log-Pearson Type IITI or Pearson-Type III
distributionsg are for preliminary computations.
User is responsible for assessment and
interpretation.

14220500 L007

Analysis for -- 12 month period
starting April 1
ending March 31
1960-1997

Parameter is 7-day low wvalue.

0 zero wvalues in data

S 38 non-zero values in data
711.429 657.714 838.571 698.000 678.000
1287.143 843.000 831.143 737.000 797.143
792.000 708.429 889.714 973.714 807.000
921.286 740.000 707.000 783.143 837.714
796.571 650,857 924.286 1350.000 1354.286
1062.857 1164.286 1137.143 917.000 1207.143

1255.714 1188.571 1261.429 1160.000 =~ 1134.288
1074.429 1152.857 1144.857

The following 7 statistics are based on non-zero wvalues.

Mean (logs) 2.969
Variance (logs) 0.010
Standard Deviation (logs) 0.089
Skewness {logs) 0.150
Standard Error of Skewness {logs) 0.383
Serial Correlation Coefficient (logs) 0.632
Coefficient of Variation (logs) 0.033
1
14220500 L0Q7
Non-exceedance Recurrence Parameker
Probability Interval Value



0.8000 1.25 1123.761
0.9000 1.11 1248.261
0.9600 1.04 1389.728
0.9800 1.02 1509.281
0.93200 1.01 1616.624

10 statistics added as attributes to users WDM file on data set 504
MEANND SDND SKWND NUMZRO NONZRO LDIST
L0O7020 107010 LO7005 L0O7002

Log-Pearson Type III Statistics (formerly USGS Program Al%$3, Jan. 1986)
Note -- Use of Log-Pearson Type III or Pearson-Type III
distributions are for preliminary computations.
User is responsible for assessment and
interpretation.

14220500 LO10O

Analysis for -- 12 month period
starting April 1
ending March 31
1960-1997

il Parameter is 10-day low value.
[gﬁﬂ
it

0 zero wvalues in data

38 non-zero values in data

765.000 660.800 840.000 701.600 681.800
1307.000 864.600 843.300 745.800 841.600
759.600 708.500 937.800 969.400 818.500
921.600 862.900 758.400 790.700 845.600
815.000 736.000 926.200 1353.000 1365.000
1111.000 1167.000 1140.000 522.400 1208.000

1258.000 1190.000 1262.000 1154.000 1136.000
1121.100 1180.000 1158.400

The following 7 statistics are based on non-zero values.

Mean (logs) 2.977
Variance (logs) 0.009
Standard Deviation (logs) 0.095
Skewness (logs) 0.116
Standard Error of Skewness (logs) 0.383
Serial Correlation Ceoefficient (logs) 0.623
Coefficient of Variation (logs) 0.032
1
14220500 LO10

Non-exceedance Recurrence Parameter
Probability Interval Value

0.0100 100.00 582.759

0.0200 50.00 615.311

0.0500 20.00 668.336



0.1000 10.00 720.097
0.2000 5.00 789.322
0.5000 2.00 945.080
0.8000 1.25 1138.323
0.5000 1.11 1257.606
0.9600 1.04 1401.175
0.9800 1.02 1504.041
0.9900 1.01 1504.100

6 statistics added as attributes tc users WDM file on data set 505
MEANND SDND SKWND NUMZRC NONZRO LDIST

Log-Pearson Type III Statistics (formerly USGS Program Al93, Jan. 1986)
Note -- Use of Log-Pearson Type III or Pearson-Type III
distributions are for preliminary computations.
User is responsible for assessment and
interpretation.

14220500 L0O30

Analysis for -- 12 month period
starting April 1
ending March 31
1960-1997

Parameter is 30-day low wvalue.

0 zero wvalues in data

38 non-zero values in data

1010.033 687.600 1050.000 906.033 846.033
1526.533 1010.933 877.600 770.167 1161.800
980.000 739.800 1743.767 1152933 833.667
1338.100 1064.367 772.367 853.800 1212.400
885.800 825.033 933.787 1360.6587 1765.000

1182.000 1169.333 1157.333 1140.333 1212.000
1260.667 1195.333 1264.333 1220.667 1224.000
1194.033 1211.333 1301.133

The following 7 statistics are based on non-zero values.

Mean (logs) 3.035
Variance {logs) 0.009
Standard Deviation (logs) 0.096
Skewness (logs) 0.002
Standard Errocr of Skewness {logs) 0.383
Serial Correlation Coefficient (logs) 0.108
Coefficient of Variation (logs) 0.032

14220500 LO30

Non-exceedance Recurrence Parameter
Probability Interval Value

B L L e e T



0.0100 100.00 646.657
0.0200 50.00 686.958
G.0500 20.00 752.183
0.1000 10.00 815.326
0.2000 5.00 898.94¢6
0.5000 2.00 1083.634
0.8000 1425 1306.389
0.5000 1l 1440.545
0.9600 1.04 1598.877
0.9800 1.02 1710.318
0.9900 1.01 1817.158

9 statistics added as attributes to users WDM file on data set 506
MEANND SDND SKWND NUMZRO NONZRO LDIST
L30020 L30010 L30002

Log-Pearscon Type III Statistics (formerly USGS Program Al93, Jan. 1986)
Note -- Use of Log-Pearson Type III or Pearson-Type III
distributions are for preliminary computations.
User is responsible for assessment and
interpretation.

14220500 LOAO

Analysis for -- 12 month period
starting April 1
ending March 31
1960-1997

Parameter is 60-day low value.

0 zero values in data

38 non-zero values in data

1262.533 1359.467 1185.183 1011.550 962.350
1769.933 1110.000 1334.850 735.783 1330.783
1192.350 760.217 2415.233 1282.117 835.767
1498.217 1493.150 828.150 1005.867 1455.533
1295.400 855.467 1243.533 1399.833 2466.8332

1485.333 1220.667 1194.833 1141 .667 1255.333
1356.167 1373.333 1434 .,833 1239.500 1316.333
1210.850 1298.833 1349.733

The following 7 statistics are based on non-zero values.

Mean (lcgs) 3.097
Variance (logs) 0.012
Standard Deviation (logs) 0.109
Skewness (logs) 0.407
Standard Error of Skewness (logs) 0.383
Serial Correlation Coefficient (logs) -0.124
Coefficient of Variation (logs) 0.035%

14220500 L0O60



Non-exceedance Recurrence Parameter

Probability Interval Value
- 0.0100 100.00 752.546
0.0200 50.00 790.142
0.0500 20.00 853.652
0.1000 10.00 918.305
0.2000 5.00 1008.8906
0.5000 2.00 1229.002
0.8000 1.25 1533.718
0.9000 1.11 1739.125
0.9600 1.04 2003.928
0.9800 1.02 2205.506
0.9900 1.01 2411.104
& statistics added as attributes to users WDM file on data set 507
MEANND SDND SKWND NUMZRC NONZRQ LDIST
i
Log-Pearson Type III Statistics (formerly USGS Program Al93, Jan. 1986)
Note -- Use of Log-Pearson Type III or Pearson-Type III
distributions are for preliminary computations.
User is responsible for assessment and
interpretation.
... 14220500 L1090
s;az@y

Analysis for -- 12 month period
starting April 1
ending March 31
1960-1997

Parameter is 90-day low valua.

0 zero wvalues in data

38 non-zero values in data
1777 .967 2080.189 1434.522 1258.478 1134.311

1585.28% 1212.778 1436.956 794.067 1918.156
1574.087 763.978 2677.756 1833.933 1114.178
1978.156 1903.111 1772.811 1427 .956 1758.733
1454.156 865.144 1748.133 1537.111 2473 .667

19%96.878 1675.333 1251.889 1217.444 1429.889
1531.444 2054.889 1574.111 1271.778 1333.889
1218.567 1538.778 1658.933

The follcowing 7 statistics are bazed con non-zero values,

Mean {logs) 3
Variance (logs) 0
Standard Deviation (logs) 0
Skewness (logs) -0.5138
Standard Error of Skewness (logs) 0
Serial Correlation Coefficient (logs) -0
Coefficient of Variation (logs) 0



14220500 LOSO

Non-exceedance Recurrence Parameter
Probability Interval Value
0.0100 100.00 712.347
0.0200 50.00 791.933
0.0500 20.00 921.3867
0.1000 10.00 1046.221
0.2000 5.00 1209.138
0.5000 2.00 1552.141
0.8000 1.25 1925.622
0.9000 i ] 2127.707
0.95600 1.04 2344 .688
0.9800 1.02 2484 .214
0.92900 1.01 2608.457

S statistics added as attributes to users WDM file on data set 508
MEANND SDND SKWND NUMZRO NONZRO LDIST
L0020 L90010 190002

Log-Pearson Type III Statistics (formerly USGS Program Al93, Jan. 1986)
Note -- Use of Log-Pearson Type III or Pearson-Type III
distributions are for preliminary computations.
User is responsible for assessment and )
| interpretation.

S

14220500 L183

Analysis for -- 12 month period
starting April 1
ending March 31
1960-1967

Parameter isl83-day low value.
0 zero values in data

38 non-zero values in data
3644.301 3495.066 2781.940 2364.551 2177.683
2509.448 1923.453 2390.421 1784.372 2866.448
3453 .765 1402.503 3875.984 3287.885 1463.208
3847.2%0 2403.951 2409.743 2337.583 2312.579
2085.164 1816.874 2560.995 2482 .076 2951.312
3385.568 3046.2289 20989.945 1543.060 2497 .924

2182.240 2691.%967 2082.076 1543.005 1982.623
1850.278 23895454 2930 951

The following 7 statistics are based on non-zero values.

Mean {logs) 3.383
Variance (logs) 0.014
Standard Deviation (logs) 0.116
Skewness (logs) -0.118

Standard Error of Skewness (logs) 0.383
Serial Correlation Coefficient (logs) -0.046



Coefficient of Variation (logs) 0.034
1

14220500 L1883

Non-exceedance Recurrence Parameter
Probability Interval Value
0.0100 100.00 1263 .664
0.0200 50.00 1368.163
0.0500 20.00 1538.950
0.1000 10.00 1705.9582
0.2000 5.00 1928.981
0.5000 2.00 2425.965
0.8000 125 3028.331
0.9000 Lol 3390.559
0.9600 1.04 3816.265
0.9800 1.02 4114 .344
0.9900 1.01 4358.784

6 statistics added as attributes to users WDM file on data set 509
MEANND SDND SKWND NUMZRO NONZRQO LDIST

Log-Pearson Type III Statistics (formerly USGS Program A1593, Jan. 1986)
Note -- Use of Log-Pearson Type III or Pearson-Type III
distributions are for preliminary computations.
User is responsible for assessment and
interpretation.

14220500 L365

Analysis for -- 12 month period
starting April 1
ending March 31
1960-1997

Parameter is3é65-day low value.
0 zero values in data

38 ncn-zero values in data

5120.9685 6420.677 4848.808 4428.891 5261.663
5167.011 4083.129 5319.636 4724.871 5168.320
5701.187 4870.603 6730.564 5136.767 5760.762
6331.764 5833.942 2683.238 5435.178 3530.578
4153.586 4204 .981 5544.581 5595.123 5162.712
3915.696 4754.712 4231.945 3115.890 4446.986
4563.630 4947 .699 4091.890 2768.411 3966.219
5093.208 6361.644 6165.655

The following 7 statistics are based on non-zero values.
Mean (logs) 3.680

Variance (logs) 0.005
Standard Deviation (logs) 0.054



Skewness (logs) -0.924

Standard Error of Skewness (logs) 0.383
Serial Correlation Ccefficient (logs) 0.198
- Coefficient of Variation (logs) 0.026

14220500 L365

Non-exceedance Recurrence Parameter
Precbabkility Interval Value
0.0100 100.00 2507.480
0.0200 50.00 2973530
0.0500 20.00 3151.058
0.1000 10.00 3505417
0.2000 5.00 4049 .152
0.5000 2.00 4942.671
0.8000 1.25 5756.262
0.9000 1.11 6128.887
0.9600 1.04 6477 .573
0.9800 1.02 6674.477
0.9900 1.01 6£832.303

6 statistics added as attributes to users WDM file on data set 510
MEANND SDND SKWND NUMZRO NONZRO LDIST
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