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1.0 GENERAL

An annual inspection of the Crow Butte ISL Mine pond system is required under license condition
no. 53 of NRC License SUA-1534. Crow Butte Resources, Inc. (CBR) submitted an Evaporation Pond
Onsite Inspection Program dated December 1992 (Revised February 26, 1993, August 30, 1993 and
February 5, 1996) to the NRC. The inspection program provides for systematic inspections and an annual
technical evaluation and inspection report which compares field inspection data with engineering design
reports to assess structural stability and hydraulic and hydrologic capacities.

The 1996 annual report covers the time period of November 1, 1995 through November 1, 1996
During that period five evaporation ponds were in use, two R&D ponds (Cells 1 and 2) and three
commercial ponds (Ponds 1, 3 and 4). The Evaporation Pond Onsite Inspection Program was revised during
that period to modify the frequency of the underdrain inspections from daily to weekly.

The R&:D pond design report was prepared by Kiohn Leonoff Consulting Engineers in 1983 and
construction of R&D cells 1 and 2 was completed in 1985 The R&D ponds have two to one horizontal
to vertical (ZH.IV) interior and exterior embankment slopes with a 34 mil interior hypalon liner placed on
top of six inches of sand. The underdrain leak detection system piping is located beneath the pond liner and
reports to two six inch monitor stand pipes. The overall depth of the R&D ponds is 15 feet and the
maximum operating level is 12 feet which provides three feet of freeboard.

The commercial evaporation pond design report was prepared by Western Water Consultants, Inc
in 1988 Construction of ponds 3 and 4 was completed in 1990 and construction of pond | was completed
in 1992 The exterior slopes of these ponds are 2 '2 H 1V and the interior slopes are 2H 1V Ponds 3 and
4 have a 20 mil PVC bottom liner, an intermediate geonet and a 60 mil high density polyethylene (HDPE)
top liner. In pond 1, a 30 mil very low density polyethylene (VLDPE) bottom liner was installed with an
intermediate geonet and 60 mil HDPE top liner Each pond has a leak detection system consisting of six
separate perforated four inch pipes which report to leak detection standpipes located on the interior slopes

Py



The overall depth of Pond 1 is 17 feet from crest to pond bottom and the maximum operating level
is 12 feet which provides five feet of freeboard The overall depth of Ponds 3 and 4 is 17 5 feet with a
maximum operating level of 125 feet which once again provides five feet of freeboard

CBR is required by license condition no. 53 to train field personnel performing the systematic
inspections of the ponds on an annual basis. On April 15 and 16, 1996, training sessions were held for field
personnel. The Inspection Program was discussed in light of changes made to the plan in the February $,
1996 submittal by CBR.

20 REVIEW OF INSPECTION DATA

The Evaporation Pond Onsite Inspection Program dated December 1992 (revised February 26,
1993, August 30, 1993 and February 5, 1996) calls for systematic inspections on a daily, weekly, monthly
and quarterly basis. Data from the inspection reports are summarized in Tables 1 through 4C which shows

the pond depths and underdrain measurements and . . '~ vities on a weekly basis.

Two groundwater monitor wells are installed in the uppermost aquifer in the commercial pond area
and one groundwater monitor well in the R&D pond area. The wells are sampled quarterly for indications
of leaks in the ponds that may have bypassed the pond leak detection systems. A review of the assay data

was done and all parameters were near baseline conditions.
Following are comments based on a review of available inspection data for the ponds
Commercial Pond 1

Pond 1 was in service all year and had a maximum water depth of 11 4 feet and a minimum depth

of 9 9 feet for the reporting period  All of the underdrain water levels have been stable and due to the small

amount of water in the standpipes, conductivity readings haven't been taken



Earthwork repair work was done to the west embankment during August. A track loader was
used to fill the areas of erosion with soil. The area was then seeded and covered with straw. Additionally,
a silt fence was placed on the slope to prevent future erosion A sketch of the work is shown on Figure 3

The depth markers were repainted this year and gopher poison was applied as necessary in the
pond area.

Commercial Pond 3

Pond 3 was in service all year and had a maximum water depth of 11 2 feet and a minimum depth
of 9.9 feet

The depth markers were repainted this year and gopher poison was applied as necessary in the

pond area

Commercial Pond 4

Pond 4 was in service all year and had a maximum water depth of 5 6 feet and a minimum of 3 8
feet

The depth markers were repainted this year and gopher poisou was applied as necessary in the

pond area

R&D Cells | and 2

The R&D Cells were in service all year Cell 1 had a maximum depth of 10 6 feet and a minimum
depth of 8 5 feet. Cell 2 had a maximum depth of 11.1 feet and a minimum of 8 4 feet. No problems were
detected through the leak detection system



3.0 TECHNICAL EVALUATION
The technical evaluation of the Crow Butte Mine ponds utilizes data from the systematic inspection
reports, results of the annual survey and a visual inspection of the ponds to assess the hydraulic capacities
and structural stability of the ponds.

A review of the inspection data was performeu and a summary of the data is presented on Tabies
I through 4C. Maintenance items such as filling in rills on embankments, poisoning gophers and repairing
ditches were reported  Nothing was found during the review to indicate stability problems with the ponds

The annual survey was done in September and compared with previous annual survey data. No
problems were indicated from a review of the survey information The elevation differences were generally

within + 0.2 ft. which is the range expected using an EDM survey instrument.

Results of the annual survey are included in Attachment 1.

A visual inspection of the pond was done on September 24, 1996 A walk through of the pond
embankments and ditches was done and the rip-rapped areas were inspected. No signs of sloughing of the
embankments or movement of the embankments was seen No seepage was detected in the embankments
The ditches are in generally good condition and rip-rap in the ditches is controlling erosion in those areas

Vegetation on ponds 3 and 4 outslopes is moderate to good and pond 1 growth is moderate with

growth starting on the newly repaired west slope

Pictures of the ponds were taken for comparison with previous years pictures. No problems in

embankment alignment or sloughing were detected

Attachment 2 contains calculations of ditch flow capacities for the commercial ponds A USBR
one hour thunderstorm, zone 3 was used as the design storm. Two types of ditches are installed in the pond



area, trapezoidal ditches and v-ditches. Attachment 2 and Figures 1 and 2 shows the ditch locations, type
of ditch and flow depth during the design storm. The installed ditches are capable of containing the design
storm flow with adequate freeboard.

As of November 1, 1996 the pond system contained 98 6 acre-feet (AF) of stored water The
allowable storage capacity of the five ponds is 122 4 AF which aliows transfer of any one pond to the pond

system in the event of an emergency

4.0 CONCLUSIONS

Review of the available inspection reports and data and a visual inspection of the Crow Butte
evaporation ponds indicate the ponds are operating as per the engineering design reports

Nothing was detected during the annual inspection and review which would indicate slope stability
problems The calculated min‘fmum safety factors of 1.7 for dynamic conditions and 1 9 for static conditions
as detailed in the commercial pond engineering report are still valid The 1 7 static safety factor in the R&D

pond is likewise still valid.

The pond system is operating within its designed storage capacity. Adequate freeboard existed
in each pond throughout the year and capacity was available in the system to transfer the contents of any

one pond to the pond system

Diversion ditches in the pond areas are capable of containing the design flood Routine

maintenance of the embankments and ditches was performed during the year
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per NRC License Condition 25, Amandment 26 (Dec. 20, 1984)

(1) Pond 1 put into service on 7-8-83

NOTES:
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COMMERCIAL POND 1

1964 DATA
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COMMERCIAL POND 1
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per NRC License Condition 25, Amendment 26 (Dec 29, 1994)
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TABLE 2
COMMERCIAL POND 3

1983 DATA
CONDUCTIVITY (umhos/cm N
[ 06J 8] 05] 07] 02 01] 04] 0B8] 640] 800] 442 655 640
—“5‘!1 -Jan 96 05 07, 02 01, 04 08 6401 81 765 [ 612
20-Jan 8 05 07 02 011 04| 08 6521 815 865 672 612
-Jan 98 06/ 07] 02| 01] 03| 08| 652 825 857 672] 680
10, 6] 07! 02 01 04] 08 815 8 672, 6
10-Feb 0.0 g o'; f.; 01 04 g.w 2| 790 816 ‘55% ?7
17-Feb 100 J h 4 1 0.4 9 632 564 1
24-Feb 102, 06] 07| 0.2 01] 04| 08| 632 7 32 652 ﬁg |
03-Mar 104! 06| 07| 0.3/ 0.1 4 09 800 815 601 742 |
10-Mar 10.7] 06| 07| 03, 01| 04 080 616 632 ] 60 640
17 -Mar 110| 06| 07, 02, 01l 04, 08 616, 766 124 587 684
"~ %4-Mar 112] 06| 07| 02] 01| 04 08 832 733 638
31-Mar 112 06, 07, 02 01| 04, 081 632 720 12640 816] 700
~Apr 110] 06 07 03] 01/ 04l 08 648 717 7644 60 721 3
T4-Apr 111, 06| 07| 03| 041] 04, 06| 647 733, 5220 632 766 ]
21- 1111 06| 07, 03] 01 04! 09 €31, 7171 14 652, 807 1
’_!ij.a.g 1101 06 071 0. 1, 04! 0. 745 741 1190 1014 782 1
’__as-mmx 110/ 06 07| 03] 011 04 08 640 _ 550 11440 626 718 |
12-May 190 07! 0.7, 02 01| 04| 08 5011 741 11645 501 834 =1
16-May 108 07! 08| 03! 01 04| 0. 616 822 11305 6021 780 |
26-May | 12| 07 08| 03| 01, 04, 0. 611 931 11080 620 896 |
2-Jun | 114 07| OB 03| 0.4] 04! 08! 611 960 10710 61 868 |
09-Jun | 113] 07 0B8] 03] 01] 04l 09! aﬁJ 889 | 818 |
16-Jun | 1141 07| 08 03] 01, 04] 09| 704 876] ©828] | 685 703 |
Jun | i14] 07, 0B8] 03, 01/ 041 08 603 930 9680 [ 613 854 i
[ 30-Jun | 113 07, 08 02 01, 041 081 5701 907 9440 T 726 786 ]
07-Jul | 11.2] 07] 08! 02 02/ 04 09 574, 870 T 812 ]
T 44-Jul | 107] 07] 08 02 01| 04| 09, 726 _870] 87001 | { e e
21-Jul 102 07| 0B8] 021 04 04 08| 786] 044 B850 767 930!
28-Ju 7 07, 08 02 01l 04 08| 708 820 680 805 .
04-Aug G5 071 0B 02| 011 04 06 660 _912] 7810! 678 791 |
11-Aug — 93| 07 08 02 01, 04| 08 0012|7840 728 832 |
16-Aug 63/ 07, 08, 02 01 04 06 754 % 7770 672 84T
: 1 92! 07| 08| 02 011 04 08 747 7880 781
15ep | 90 07, 08 03] 01| C4 08 666 _ 864 7020 “ 654 702
[ 0B-Sep’ 80 07 0B 03 01 04 06 696 1450 8050 6781 805 |
[ 15-Sep | B9 07, 08| 03 01/ 04 08 7541 044, 7080 1 812 |
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| Octl 90 06 08, 02 041 04 08 780 903 T BA: |
[03-Nov, 90, 05 07 02 011 04 08| 638, 916 847 ; 834 (1)
10-Nov | 80, 05, 07| 0.2 041 04| 08, 637 938 7003 896
17-Nov | 80 "5 07| 02 01 04 08 606, 036 6622 | 4 B3b
24-Nov | 90| 05 07 02 011 04l 08 617| 980 6873 T 610|724
01-Dec | 90/ 05 07! 02 01/ 04| 08 6081 1008 [ 621 752
08-Dec | 90/ 05 07, 02 01 04 08 1] @0 335 B38| 798 |
15.0ec | 60, 05 07, 02, 011 04 08 648 B840 7335 603 752
T 22-Dec | 60/ 05 08 02 01 04 08 631 978 1 635 758 |
[~ 29-Dec. 90 05 0B, 02 041, 04 08| 592 078 7440 602 766 |
Minimum | B8] 05 07] 02] 01] 03] 08] 5010 55001 442.0] T~ 50101 512.0)
[Maximum | 114, 07| 08 03, 02 04 08 877.0] 22800]126400 7 1014.0| 9300
[Std Dev | 03] 01] 00| 00 00, 00| 700 2480 35010 "““"‘"E‘bl—‘ib—L 0 3
FauComm: T MIN MAX |
Conductivity (umhos/cm) | 30.940 40 480

NOTES (1) Ali underdrains pumped on 11/2.
(2) Underdrain measurements are revised to show vertical readings instead of siope readings
per NRC License Condition 25, Amendment 26 (Dec. 20, 1994)



CROWBUTTE MINE TABLE 2A
COMMERCIAL POND 3
1994 DATA
DATE DMWH CONDUCTIVITY (umhosicm) NOTEF‘I
WATER () NE W_EH_FE NV INW _JSE T SM TSW
05-Jan 80 05 08] 02] 01] 04] 08 554|978 7824 635 768
12-Jan 00| 05| 0B| 02| 01| 04| 08| 624] 1008] 7755 646 790
198-Jan 60| 05/ 08] 02| 01] 0. 91 600] B47| 7812 585 |
" 26-Jan 90, 05| 08| 02| 01| 04 09 584 816 7990 6401 789
" 02-Feb 90, 05 08| 02| 01, 04| 08] 6271 821] 5536 623, 780
" 09-Feb 911 05 0. 2] 04 04] 09 635 7741 5017 623 739
16-Feb 91, 05! 07] 02/ 00! 03! 0. 635] 813 8448 6051 739
T 23-Feb 81| 0. B8] 02| 00| 04] O 792 7352 640 761
[ 02-Mar 02| 05 08| 02| 01| 04! 09| 652, 833 74 64l 782
" 09-Mar 08 05 08 A 041 08 624 9600 643 77
" 16-Mar 98 05 08| 02 01, 04 09 647 948 10010 647 1)
T 23-Mar 91| 06/ 08| 03] 01] 04] 08] 631 912] 0430 646] 858
T a0-Mar|  ©1] 05| 07, 021 01] 04 08| 508 7541 10010 B46 | BAT
06-Apr 91 051 06! 0.2 1] 05/ 08| 608 764 1001 646 | [———
T 13-Apr 80 05 07 03 01] 04| 07 631 738 10640 684 739
20-Apr g 4] 071 0. 1| 041 0.7 610 7201 1 6531 812
" 27-Apr 90| 05/ 06] 03] 01| 04| 07 580 698 1 [ 657 690
03 Ma 00| 05 07| 03] 01/ 05 0. 564 700! 11280 657 786
—70-May 60| 041 06 03] 01/ 04| 07| 678 822 9500 (867, 846 —
{7 Ma 90/ 05! 0.7] 03] 041] 04 07, 561 845 10800 780 864
4-May 88 04| 07| 03| 01! 04! 08 572, 762, 10795 762 910
31-May 86, 05| 06, 03] 01] 04 07 468  868| 11160 806 762
07-Jun 84 05 07 03 01 04 07 847, 8470 ~ 726, 868
14-Jun B3] 05| 07] 03| 021 04] 08] 5 802, 9204 702 811
21-Jun B1i, 05 07| 041 01, 04 071 501 B05| 9440 833 868 |
28-Jun 82| 06| 07| 03] 01] 04 08 568 855 103 734 708
05-Jul BO| 06| 07, 03] 01| 04| 08 580  904| 103 701, 7903
12-Jul 78] 06| 97| 03] 02 041 08 855 10350 767
18-Jul 78] 06/ 0.7] 0. 2] 04] 08 554 862 10260 798| 805
26-Jul 78] 06] 07| 03] 0.2] 0. AN T 784  B1
| 02-Aug 76 06 07 03 041] 04 0 408] Q04 10170 80 807
" 08-Aug 6 06| 07| 03] 01 04] O 552, 896 7560 763 177
7 75 06| 07| 03| 01, 04| 08 575 832 6780 ¥, 791
T3 61 07, 03] 01, 04| 08 4 “BB8. 9040 TI7 777
74| 06| 0.7, 03/ o1 04| 08 530|832, 9040 672|701
7 6] 071 03 0. 4] 09 w!ﬁ"" 741 :iﬁom iﬁﬁ
13-Sep 69| 06] 07| 03 041 04| 08 805 q 907
. 68| 06! 07 03 01, 041 0. 4631 812| 0280 826 606
66 06/ 07 03 01] 04| 0 820 787 85855 666 767
04-Oct 68| 06 07 03] 01, 04, 08| 563/ 833 8260 665 826
11-0at 60| 06| 07| 03 01/ 04 0 556 880 8660 604|744
18-0ct 60 06] 07] 03] 01 04 8 W—W‘W—"“"*‘_&F
25-0ct 60! 061 07 03] 041 04 08 571 798| 8258 | 780 |
_01-Nov 69| 05 07, 03 011 04 08 572 890 9580 802 798
08-Nov 691 05 7. 04] 01] 04| 08 5 822 B340 606 754 |
15-Nov 70] 0. 71 03] 04 04] 0. 7712|8338 670 B34
22-Nov 72! 0. 71 02 04, 05! 0. 658 869 0480 B4 25
26-Nov 74 05| 07] 02, 01! 05| 0.7 733 7700 774
06-Oec | 74| 05 07 02 041, 051 07 | 734 T 587! 702
13-Dec | 74| 05 07 f-, 041l 04 O €35 818 &71 T 487
20-Dec | 74| 05 07| uilL 01l 04| 0.7 5681 750 8400 638 736
" 27-Dec | 74| 04, 07| 01 001 031 07 ﬁsj“"m 640! 658 734
[Minimum €8] 04 06] 01] 001 041 071 468 608] 5017 G851 487
Lanm O8] 06, 0B 041 02| 05 08] 658 1008 11280 833 910
Dev 01! 04| 00| 00| 00] 01 43 711 1430 ()
[Pond Contents T MIN] _ MAX
|Conductivity (umhos/em) 31,080 56,700

NCTES. {1) Pond level lowered & liner area reporting to NW underdrain checked for holes, none found.
(2) Underdrain measurements are revised to show vertical readings instead of siope readings
per NRC License Condition 25, Amendment 26 (Dec. 26, 1864).
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'Pond Contents
‘Conductivity (umhos/cm)

NOTES (1) Pumped SM underdrain
(2) Underdrain measurements are revised to show vertical readings instead of siope readings
per NRC License Condition 25, Amendment 26 (Dec 29 1994)



18 TABLE 2C
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36 Now P e B R S e S e o by —t— 1
b —-j——- +——t—— 5 SPSREN UGN VNS ROUS——— ES— - - +
03-Dec -
M A R NG S S R R S S 1 t 1 4
1—7:&4 —t s s TR SRR S 4 —d 4 —t 4 -4
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[Pond Contents | MIN | MAX
(Conductivity (umhos/om) | 43210 65400
NOTES:



CONDUCTIVITY (umhos/cm) INOTES
TNM  INW__ ISE  |SM __|SW
“06-Jan 45| 06] 13] 0.7] 11] 00] 08 504] 9164 957 4481] ©78] 196
13-Jan 45 06] 12| 07] 11| 09! 08 462 9760 9901 4717 97 850
" 20-Jan 45 06| 12| 07| 0B8] 00| 0.7 5101 10585] 935 6037] 1008 801
27-Jan 45| 06] 11 06 gJ 4:.: g.es 35%_ 13200 gi :g‘re 1% ;g; i
eb 45 06| 10! 0 ‘ i ) 161 8568 1 1 )
1 45| 06| 10| 07 08 098] 061 51 8148|079 5607 1038 51 L
17F 45 06| 13| 07| 06 06| 06| 396 7560 BA0O| 4879 1038| 724
24-Feb 40] 06 17 07| 10| 08| 07, 519 5270| 867 4558| 1038| 760 (2)
" 03-Mar 36/ 06| 18] 07] 10! 09 06 516 8650 052 61 1038 735
10-Mar 37, 06 08| 07! 09/ 08 06 4 4536 830 4628 11¢ 8511 (2)
__17-Mar 28] 06 12| 07, 10| 08| 07 441 3192 848 4272] 1211 _ 675/(3)
" 24-Mar 35| 06] 12, 0B8] 12| 09| 06| 4841 3528 2041] 1384 692
31-Mar 38| 06| 12, 08| 14] 08! 08 474 3318 048] 1806 1467 652
7-Apr 42| 071 131 061 74 09/ 09 603 5609 1155/ 2370 1650 _ 717
14 43 07| 143] 08| 14| 09| 10| 482 5005 9241 2618 1716 686
21 45 07 13 08| 14| 08! 10 506 609 1900 693 |
-Apr 44] 07, 131 0B8] 14| 08| 081 564, 4800 B46| 26081 1722, 175 1
05-May 44, 07 14, 098] 15/ 08! 10 506] 5076, 822 2671, 183: 648
12-May 45 07| 13| 0.8 14 08] 10| 990 4204 708 2600, 1 618
16-May 48] 0B 13, 08 14| 08] 10 2604, 4 832| 26351 1792 621
26-May 421 08| 14| 08 15] 08] 10| 3465 5040 825 2728 1778 607 | (4)
02-Jun 41] 08| 14| 09| 15/ 08 1. 50401 48981 805 2856 1754 714
09-Jun 50/ 08! 13 08 14| 06| 10| 4410| 4898 B06| 2852] 1798 583
16-Jun 51| 08, 13, 09 14, 00| 10| 5057 4736 907 2641 1817 702
23-Jun 53 081 13 00| 14| 00 10| 4012, 4462  _©44| 2773 1711 708
30-Jun | 53] 08 13 08| 15/ 08 10| 3785 4661 920 27601 1725 690 ]
07-oul 53] 08] 14| 098] 1.5, 08| 1.0 3622 4661 747| 2500 1667, 684
14-Jul 53] 08] 14| 08| 141 08| 1.0 3616] 4485 684 2726 1725 702
21-Jul 58 08| 14| 09 1.5] 10| 1.0] 3335] 4485  747| 2850 1725 741
Jul 57/ 08| 131 08| 15| 09| 1.0 3441 4542 734 2576, 1695 734
04 55 08/ 131 081 1. 91 10| 3296|4407 721, 2553 1605 721
1 53] 08| 13| 08 15| 08 10| 3304 4463] 832 2688 1605 721
18 63| 08| 13| 08! 1.5] 08| 1.0/ 3192 4204 888 2497 1605, 721
“ﬁ 531 08 14| 08] 1. 91 10| 20971 43121 777 2553] 1665
[ 01- 511 08 131 08 1. 81 10 3624 6AB 2068 1506 648
—08-Sep 52| 08, 13| 08| 14| 00 08| 28086 4204 B47 2645 1840 734
15- 52] 08| 13| 08| 14| 08 08| 2832 4366 928 2618 172 732
’_’E% 49 08] 13| 00| 14| 08| 09 2790 4340 840 2604 | 1674 682
.%r 49 08 13| 08, 14/ 0Ol 06 2540] 444 868, 2603 1714, 693 |
49 08| 13] 08| 14| 08| 08| 2666 4381 806 2 1778 7561
13.0ct 50, 08, 13| 08] 14 098 T.W”’TWW_?]M 1 653
20-Oct 50/ 08 13, 08| 14 08, 09| 2535 4160 _ B96| 2574 1862 782 ]
27-0ct 50/ 08! 13| 09| 14| 098] 09| 252T‘_ETJ’_TS"‘L—W1~ T 4712|889
03-Nov 50 07] 13| 08| 14| 06| 08| 2682 4636 8 2980 1788 625 (5
10-Nov 0l 06| 11| 07] 12| 07| 08| 2156 3344 804 1 q
17-Nov 0] 06| 12| 07| 13| 08| 08| 2133 3318 400] 24 14 664
24-Nov . 71 12| 07| 14| 08B! 08| 2116 3440 & igﬁ"“m's 618
01- 50 07| 12| 07| 14| 08| 08, 2119 3504 584| 4620 1485, 684
Dl 071 1.2 07] 14, 08| 08 2080, 3504 5761 4890 1467 676
15 50 06, 12| 06| 13| 08 08| 2054 3436, 616 5214 1422 646
22-Dec 50/ 07| 12| 07, 13| 08| 08| 2118| 3586] 635 6720 1467 705
p B0| 0.71 1.2] 07] 13| 08 0 2945|3504, 660 8160 1512, 687,
[Minimum 206 06] 00] 06] 07] 0.7 05] 3980 31020 4900 1896.0] 074.0] 515.0]
Maximum €8] 08 1B 098] 15 10| 1.0 5057.0/13200.0] 115501 6160.01 1900.0 o%%._gJ
Dev 011 01] 011 02, 00| 01] 135151 204181 1269, 14664 2852 ]
Contents T MIN|__ MAX |
Conductivity (umhos/cm) | 22,820 41.‘00J
NOTES: (1) Patch placed on top liner near NM underdrain.
(2) NM underdrain pumped.
(3) Patch placed on tor. liner near NM underdrain.
(4) Patch placed on top ‘iner near NE underdrain.
(5) All underdrains pumped on 11/3 & 11/4.
(8) Underdrain measurements are revised to show vertical readings instead of siope readings
per NRC License Condition 25, Amendment 26 (Dec. 29, 1084)




CROWBUTTE MINE | TABLE 3A
COMMERCIAL POND 4
1984 DATA
DATE DWW CONDUCTIVITY (umhos/cm NOTES |
WATER (f)NE |NM W EE—IWT—[é‘—TWLN swW |
05-Jan 50 07] 12] 07] 13] 08] 08| 2062] 3547, 652] 10080 1506] 607
13-Jan 501 07 121 07 13 08 08 2184 8551 76441 15301 708
16-Jan 01 07 121 08| 13 08] 08| 2240] 3630 1008 8650 1615, 682
26-Jan 501 07! 12| 68/ 13| 00| 08| 2100 37801 1008| 8563 1530
—_02-Feb 50| 07] 12| 0B8] 13| 09| 08 2125 3606 1020 0515 1557 686 ]
09-Feb | 52| 0.7, 12| 08| 1.2| 08| 08| 2162 3719 1038] 10 1 704
16-Feb | 652/ 07| 12| 08| 12| 098] 07| 2076/ 6719] 1038] 6336 1584 694
"~ 23.Feb| 2, 07, 12| 08 13| 08| 08| 2184 3780, 1008] 10820] 1700, 672
2-Mar | 511 07, 13] 08| 12! 098] 08 2119 3748 531 1630 7001 (1)
ar 41, 0.7] 13| 08] 141 081 09| 2011 3646 024 9240 15061 690 ]
16-Mar 41 07, 12| 08| 12| 098] 09 2011 3576, 988 5960 1639 _ 685 ]
T 23-Mar | 48 07 13| 08| 12| 09| 098 1957 3552 955 797, 1617 681
30-Mar | 48 06 1 81 12, 08| 0B8] 1540 1520 | |
« 48 06, 14| 07, 12! 08| 0. 1624 26601  B47| 6080 1463 ]
13-Apr | 48] 06 11 07| 12, 07| 08| 1639 18] 62568 1490 655 |
I 48, 065 10 07, 12| 07| 08| 1480 2679 40311 1551 636 | |
27 48] 05 11] 07 12| 07| 08 1330 2304 4655 1380 ‘
02 May 48 05 11 07 121 07 06 1573 2431 549 4512 1692 648 |
10-May 48| 05 11, 07| 12| 07] 08| 1197] 2603| 561, 4680] 1644] 651
17-May 4.7 05, 10! 07! 13/ 07] 08, 1270 364 T 1690
24-May | 447 061 101 07 137 07| 06 1426| 2476, 406 6655 1651 744
" 31-May | 44 04 10| 07 13! 071 08 1364 2480 582 [ 1612 767
07 -Jun | 40/ 05, 10! 07! 1.2 071 08 24201 471, 6325 1 747
14-Jun | 40 05 111 07 1.3 08 1. 1950 2360 702, 6554 1518 678 |
21-dun| 41 05 117 07 131 0.8 10/ 12651 23601 4 7345, 1610 791 <
28-Jun | 45 05/ 09/ 07! 13 08| 09 1865 23001 440 7770, 1582] 734 !
05-Jul 49 05] 14 07, 13 0B8] 08| 1265 2300 _ 463, 7840 _ 1653 |
12-Ju 501 06 11 07 131 0B8] 00O 1254 2415 420 7280, 1710 734 =1
18-Jul 52/ 06 11 07| 13| 08| 06| 1243 2304, 504 7910 1561 _ 777 —
26-Jul| 54, 06| 14, 07| 1.3 08! 08! 11861 2260 4551 77701 16091 721 |
[ 02-Aug! 54, 06,11, 071 1. 81 00 1243 2373 444 77701 666 |
—ﬁr 54 06, 11, 07| 13| 08| 0O 1221] 2268 424 7770 1554 756
1 ‘ 58, 06| 14, 07! 13| 08| 08| 1188| 2442 486, 7020 1 756 ]
‘ . 88| 06] 141 071 131 08| 081 12211 23731 _ar7L_ 1770 7771 |
I 571 06 11, 071 1.3 08| 08| 1243 24151 4551 7840 1W T84 |
06-Sep | 571 06 11, 0.7 1.3 08, 08 1150 2530 373 7475, 1740 776 1
13-Sep | 8] 06! 10| 07| 13 08| 08| 12391 2204 448] 61201 1740 805 |
[ 58, 06, 111 07] 1.3, 08| 08| 13311 2360 360 1563 754 |
__77-Sep 607 06 11| 07, 12 07| 07, 12201 2562 454 6820 1674 575 .
04-Oct | 62 06, 111 07! 12| 07| 0. 12201 2209 436] 7865, 1694 450
10| 66 06 14 07 1.2 07, 07 1235] 2667, 355 7620 1524 889
T 18-Oct | 67, 06, 10 07! 12, 07| 0.7 1208 2413/ 406| 7800 2080 780
25-Oct 749] 061 11, 07| 12 07, 07| 1330, 2600 546! 0310, 1662 708
01-Nov | 73] 06| 11 07| 13| 07, 07 1480 2503, 708 9035 1575 817 ]
08-Nov | 73] 06] 11! 0.7 121 M“TT"—W*"W. T 179 803| 7150 1602 6631
__15-Nov| 75 06 197 07 12| OB 07 2757 2320| 2320 7301 1617 67 '
T 22-Nov | 74| 06| 11 07 12! 08| 06| 5135 2587| 20826] 71891 15621 47 |
[ 29-Nov| 73] 06, 11| 07, 1.2, 08| 06, 6384, 2771 3002, 7812 1711, 668 ‘
[T 06-Dec | 74 05 101 07 1.2, 08! 06| B400] 2445 3160 7335 1630 779 |
[ 1aooc 741 05, 10, 0.7, 101 08! 06| 7120, 2475 3182 1344
73, 05 10, 07| 08 07] 05| 10585 2445 3007 10380 15567 674
L—27 om 73, 05 04/ 06| 08, 0.7 05 10380, 2520 0515 1644 779
[Minimum | 40| 04] 04 06] OB 0.7] 051 1150] 2204 3551 4031] 1344 il
|uwmun: 75| 07| 13] 0Bl 13| 08| 10/ 10595 6719] 2192 1 2080 BBG |
v | ] 041 041, 00| 01] 01 01 2194 744 | 1544 105 145
“Contents MIN T MAX
Conductivity (umhos/cm) | 36 505 54 560 |

NOTES: (1) Pond level lowered & liner area reporting to SE underdrain checked for holes, none found.
(2) Underdrain measurements are revised 10 show vertical readings instead of siope readings
per NRC License Condition 25, Amendment 26 (Dec. 28, 1994)




/CROW BUTTE MINE
'COMMERCIAL POND 4
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Pond Contents

Conductivity (umhos/cm)
(1) Pond lowered and liner area reporting to NE underdrain checked

(3) Underdrain measurements are revised to show vertical readings instead of slope readings
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ICROW BUTTE MINE | TABLE 3C
(COMMERCIAL POND 4 |
1996 DATA

| DATE  [DEPTH of [UNDERDRAIN MEASUREMENTS () | CONDUCTIVITY (umhosiom)
L WATER(WNE INM INW ISE ISM [SW INE M W e M TSW 1

S

| 0B8] 05 11410 2445 2282] 8400 1793] 587]
" 08] 05| 10505 2_4§§]fTO1T 10080 1848 |

51 11760 2|
I 0. 1 { 903
05 9780, 2688|2246 11440 1936

T

o
"
sy
o
-

o o
i
coo

o8

ey

84

. -

2
q"

=2

==
CX

L L
KRR

T 1

sz

]
HE
i
H
29

T
|
4
'..!;a
+
+
|

ool
@

.

]

iy
|
i
|
oo
P

i.

2
:
1
|

oo
#2849

i
|

o
oo
REE
Olo
UL

o
@™
Tt

olev
) et e i
TITTFi1d

.'.
—

@

|
i

® @
o
e
o
>
=t

ol

BE

b
|al ol
o
[=Helallo]

W W W W

3
i
888
_,+__'+_ .
lonen
> o
(11

coo

g
8
| Ig
8

|

e w

| ]
]
P},
o oo
o

+—%

+

>

]
-
~+—4
oo o
o

e i
o
et

==
222
8

on

o

|
00 00O
o ol v )
PPN S S S BN

;
o on
2
a
§
8
g

o

i

oooooo

|
o on
oo

B

|
!

> O O/ Oh ¢

olo|

|

|

|
+—<

|
- r‘i.-i
] . _’ -
[« e lleile)]

{
g‘
.
!
|

T
|
|
3
i i
—
Lol

o
o
-
O - tL
coooo
> |
=T
. -bl..

olololo
otk
P !gd !
g2
1
L
lgg )
R
g
g3
Bag

2
I —4-

| ' |d' ~
g !
+
12
o

22B5Ek
8|
858

|
E
4—
|
!
an s,
S :
1
)
S W
]
1
>
ol

1
|
i(’!‘ml

|

—
“lf, «
s

?"I P N
o e
1
!
EH
1
f af s
§8
-
! '
8
2
o
-

.
i

|
1

et
e
el
8t
it
g
i
g

. 4100 1833
8220 2307 1833, 13700] 1904
820 2394|1918 17280 1918
_8680] 2470| 1715| 14880 1842
9100] 2470 1820 15600 1950
| 2340 1560

w

i
|
i

A,Sj
35
|
——
ol
|
<

O D~ DD

O O
o

(=i}
GAM
| oslaadoadun]
- - o‘.a
[
=
o
|
B
i

)

1
OOI
w
Ll
4 fo*.gI.O!.o_
| | |

2
o
2B§83884288

b
w
o o
——1—

olo oo oo
‘a#m

°+“
:
o

1
5

|

|
§
3

{

g3
' 1
|

ettt
|
00O«
i ‘;“‘v
1
=

05 6780 2360 1416 10@1’@1_

5
<1
| | 1 | [ |}
111
i
| -
-

3 08
~25-Jun| 08 1] 7*% gaf 06/ 7910 2473 1610, 15820 1955 575
02-Jul | |08 11107/ 13/ 08] 05 7910 2486 1685 18408 88
"~ 08-Jul §2/ 06, 11] 07 12/ 08| 05 7770 2a42] 1665 16650 1996 555
16Ju[ " TT81]06] 10] 05 13 08/ 06| 7770/ 2486 1867 15540 1998 666,
_Bdul 511 06] 11107 13/ 08 06 7020 2376 2052| 15540 1996 666
30-Jul | §0, 07 11/ 07 13 08 08 7020 2268 2160 12060 2052 648

-

t
i
!

05 "ﬁiﬁf“ﬁﬁﬂ T 1836 15540 ‘?’12’7?
8| 7770|2376 1782] 15120 1944|
i
) 1 161200 21

8660 2220 1720 155401 2108
8660 2220 2509 14430 2109
6B40| 2147|1696 16385 2147
6855 2042 2760 15730 2506
6200 2418 1573| 15500/ 2100
LI
B! N | 18120] 2

=

SEEE
o
o
Www
1
o
—lL+~-
S

]l ol

-
s 3

olo
o~
{

PP PPt
w + !
oo

™ o :I

N
>
&
S
-
oo
~
ﬂ:%gw

|

o

9'.
o+4
oiolﬂ

‘l?
i
i
|

; ]
i
qi%
.

| |
it | |
- .
4+

g |
-4
o
=
-
w

|
|
{

bl

-~
~~
3—

[ 06Aug 48 05
;..'.3"1*‘21«..‘.7."‘-’ 06 °

=
1
i
|

!l
| 1
| | |
i
oolo

S

et
@@
oooo
~5

i
28

{
|

|

35

+

]
PRFSFSFNPSPey
| ‘q_oi =]
e b
i |
ocooe

T

ol

o
|

~N

|
|

i

L

|

 583388388823%

+
|
o
~3
S

ool
~!
2

:.m-.i-o!-m-a“...i-n!
O = -

3 ‘ \
' ot ot A eI Amnant —eRwAt Ty T Y 8
20ct 38 07 10, 07, 13 08 07| 26000 1270 15600 2210
| 20| 40 06| 10/ 07 13 08| 06| 6566, 2500 1450 1810  2185|
%M"?Q . RS el | e s et s - —t et
in.'\]of . R + ——— ¢ -+ - ——- — - ~ . -—t +
a2 — . o —t —4 —d o —— + - - +
+ 6%%:1» .- G e o SE| SUN—— | I WS A - + — -+ b
e SO (e | 4 ) | W 4 5 £l 11 L
e e ot —t S VSSE——— 1 S ERISUON S e} . -t - “+ - 4
v 5—:%& - -+ " finae . -+ + —~ . - 4 . -
Minimum 38/ 04 0B8] 04] 06/ 06 03] 62000 19030| 12700 65200 17300 4610
Maximum 56, 07 12| 07/ 13" ,,Q?: 08 117600 27680 30240 184880 25060 7050
Std Dev 01 ©1] 01 02] 00] 01/ 14095 1628 3683 30304 1550, 5586

Fond Contents T MIN |

‘Conductivity (umhos/cm) ' 49,300 |
NOTES

T T S S

(

¢ S’ et

4—4—4 42
T 1

T g

+ 4433+ + o4 +—4+—+—1

—t

+

-

>



TABLE 4

RADCELLS1&2

1883 DATA

DEPTH () [DEPTH (ft)

g
101
101
101

A

10.3

0.1
10 1

103
10.0
103
10.2
160
70,
70,
0.

1

6.0
6.1

€8
70

6.8
73
74
76
79

™ 06-Jan
13-Jan

10-Mar

16-J
T 23-Jun

10.1
10.1
104

9.6
34




TABLE 4A

"

o

10.1

1

101

101

102

1

10
1«

1

M

10.(
10.

)
)
99
54
31
50
80
80
88
83
0:1
(K
81

62
8.0

0.0

.3
4

K

10.4
10.5
10.5
70.4
10.1
1

10
1

10.

10.

)

R&ADCELLS 142

1984 DATA

02
—Ohir

01-Nov
" 08-Nov

10.2

id»




R& D CELLS 142 }|
W60DATA 0000

| DATE [CELLY1 [CEL * |NOTES |
... IDEPTH(®)DEPTH(®) |

. 03-Jan| “93" I )

'fﬁow BUTTE MINE

_10Jan| 64 83

o T

L) ) S——

B EE I T
S84 B
s ea

NOTES:



PIWW

RADCELLS1&2

|

(1996DATA 00
DATE [CELL1 [CELLZ |NOTES
[DEPTH () DEPTH (f)
| 02Jan]  BS5] 105 ]
L 105 ]
" 16Jan| 108 85
 2\Jan 105 85
.30 Jan 105 85 y
- ,-Feb 108 66
~ 13Feb 108 86
~20Feb] 105 85
| 27Feb, 105 86
" 05-Mar 105 85
T 12-Mar 105 8
| 19-Mar 105 8. ]
~ 26-Mar 105 85
 u2-Apr 103 88 o
& mmiam
L 1104 e8] |
104 T
L 103 8
 14May 103 85
2 104 86
[ ﬁ'“ 106 ]

NOTES:
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ATTACHMENT 1

1996 ANNUAIL POND SURVEY

BY: PINE RIDGE SURVEYS



CROW BUTTE RESOURCES, INC.
RANGE ONE
CROSS SECTIONS FOR PONDS
STATION 0400
SEPTEMBER 3, 1996

LEFT OF SEA LEVEL

BASE LINE ELEVATION DESCRIPTION

89.2 B 3850.87  Fence

118.12 3852.67 Toe of Slope
161.57 3866. 38 Midpoint of Slope
195.93 3879.93 Outside Edge Berm
356.67 3880.66 Midpoint of Pond
531.89 3880.99 Outside Edge Berm
538.49 3878.70 "V" of Ditch
548.51 3882.96 Top of Slope
554,12 3883.03 Fence

$79.51 3883.87 Top of Ditch

584 .81 3882.90 *V" of Ditch

594.06 3885 .68 Top of Ditch

SHOT
TAKEN ON

Ground ~
Hub

Ground v
Ground *
Rebar *
Ground
Ground ¥
Ground
Ground *
Ground ~
Ground *

Ground



LEFT OF
BASE LINE

T 92.%8

144,07
173.70
199.28
205.59
521.66
528.02
538.35
558.69
577.40
584.74
608.83
633.89
636.87
645.95
907.62
909.86
915.36
918.87
934.58
944.28
992.91
1004 .69
1008.80
1020.75
1021.99
1033, 35

1076.97

CROW BUTTE RESOURCES, INC.
RANGE TWO

SEA LEVEL
ELEVATION

CROSS SECTIONS FOR PONDS

STATION 5400

© 3860.86

3862.

3871

3880,

3881

3880.
3880.
3878.
3882.
3883,
3884.
3893.
3904.
3905.
3905.
3905.
3905.
3904.
3904,
3899.
3899.
3909,
3912.
3915,
3913.
3916.
3919.

3929.

32

29

91

.46

62
43
71
25
04
43
86
S1
12
31
11
16
94
87
57
69
85
18
17
65
14
18

15

SEPTEMBER 3, 19%6

SHOT

DESCRIPTION TAKEN ON

- Fence = Ground 7
Toe of Sloape Hub ¥
Midpoint of Slope Ground *
Outside Edge Berm Rebar *
Inside Edge of Berm Liner ¥
Inside Edge of Berm Liner *
Outside Edge of Berm Rebar v
(top of ditch)
"y* of Ditch Ground ¥
West Edge Road Ground ¥
East Edge Road Ground »
Bottom of Slope Ground -
Midpoint of Slope Ground *
Outside Edge Berm Ground
Previous Outside Rebar *
Edge Berm
Inside Edge Berm Liner *
Inside Edge Berm Liner *
(New Distance)
Inside Edge Berm Liner *
(Old Distance)
Center Edge Berm Rebar -
(top of ditch)
Outside Edge Berm Ground -~

W. Edge Flat Bottom D, Ground ~

E. Edge Flat Bottom D, Ground *

Fence

Toe of Slope-1996
W. Top of Ditech
Bottom of Ditch
E. Top of Ditch
Midpoint of Slope

Top of Slope

Ground ©
Ground v
Ground ”
Ground ~
Ground ¥
Ground *

Ground ~



CROW BUTTE RESOURCES, INC.
RANGE THREE
CROSS SECTIONS FOR PONDS
STATION 106+00
SEPTEMBER 3, 1996
LEFT OF SEA LEVEL SHOT
BASE LINE ELEVATION DESCRIPTION TAKEN ON
A 1 ~ L "~ 3868.84 2 Fence = Ground °
122.05 3870.27 Toe of Slope Hub *
149.22 3880.13 Midpoint Slope Ground ”
174.02 3890.22 Outside Edge Berm Rebar *
185.43 3890.79 Inside Edge Berm Liner -
500.19 3890.73 Inaide Edge Berm Liner *
509.90 3889.71 Outside Edge Berm Rebar !
537.37 3887.94 West Edge of Road Ground *
546.87 3888.00 East Edge Road Ground ~
(top of ditch)
554.91 3886.87 wWest Edge Flat Bottom D, Ground ¥
560.40 3886.81 East Edge Flat Bottom D, Ground
569.25% 388928 Top of Ditch Ground
598.94 3890.83 Toe of Slope Hub ¥ \
617.65 3897.63 Midpoint Slope Ground v ‘
634.59 3904.91 Outside Edge Berm Rebar ¥ ‘
644.10 3905. 34 Inside Edge Berm Liner ¥ |
900,82 3904 .89 34 Inside Edge Berm Liner" ‘
918.83 3904.87 Outside Edge Berm Rebar ‘
(top of ditch) ‘
932.39 3900.01 W. Edge Flat Bottm D. Ground” |
937.92 3899.43 & ®. Flat Bottom Ditch Ground * |
\
942.09 3899.91 E. Edge Flat Bottom D.Ground * }
|
974.52 3910.84 Top of Ditch Ground ¥ |
989.62 3911.82 Fence Ground¥”
1014.56 3914.96 Top of Ditch Ground~
1020.93 3913.07 "y" of Ditch Ground*
1024.19 3914.88 Top of Ditch Ground *
1038.80 3917.82 Midpoint Slope Ground ¥ :
1066.69 3920.49 Top of Slope Ground ¥
1087.48 3919.94 Low Point Ground ¥




CROW BUTTE RESOURCES, INC,
RANGE FOUR
CROSS SECTIONS FOR PONDS
STATION 15400
SEPTEMBER 3, 1996

LEFT OF SEA LEVEL SHOT
BASE LINE ELEVATION DESCRITION TAKEN ON
99,71 g ' 3875.47  Fence 1 Ground *
136.73 3876.08 Toe of Slope Hub ¥
156.21 3883.51 Midpoint of Slope Ground ¥
174.85 890,67 Outside Edge Berm Rebar
185.94 3891.11 Inside Edge Berm Liner “
498,99 3890.75 Inside Edge Berm Liner *
508.46 3890.99 Qutside Edge Berm Ground '
(top of "V" ditch) |
515,29 3889.49 "V* Ditch Ground - |
525.08 3892.30 Top of Ditch Ground ¥ |
$36.20 3892.47 Fence & W. Edg& Ground * |
Flat Bottom D/eh |
554.47 3892.82 E. Edge Jlat Bottom D Ground ”
559,25 1894 .49 Top of Ditch Ground ”
697.71 3903.49 High Point Ground * |
791.57 3904.79 Low Point Grouand *

Note: Elevations on 1993, 1994, 1995, and 1996 surveys taken by
TopCon EDM, reading Zenith angles and slope distances observing a

prism pole.



ATTACHMENT 2

DITCH SIZING CALCULATIONS
BY: AQUA TERRA CONSULTANTS, INC.

(See Figure 1 for ditch locations)



Ferret Ditch No. 1

BASIN CHARACTERISTICS

DRAINAGE AREA (SQ. MI.) . o W B i - 0.003
STREAM LENGTH (MI.) . Tt M. Tttt i AL 3 I = 0.18%
ELEVATION DIFFERENCE (FT.) =« o o o To [ Vnle = 33.500
RUNOFF CURVE NUMBER, CN s e eIl S R 87.000
MINIMUM INFILTRATION LOSS (IN./HR.) « « o & o + ¢ - 0.000
PRECIPITATION FOR SELECTED STORM
ADJUSTED PRECIPITATION FOR SELECTED STORM (TIN.) w= 16.060
UNIT HYDROGPAFH PARAMETERS
UNADJUSTED TIME OF CONCENTRATION (HR.) =+ » « » » = 0.20
ADJUSTED TIME OF CONCENTRATION (KR.) o+ « =« . «. = 0.10
DURATION OF EXCESS RAINFALL, D (HR.) =« + « « « = = 0.01
TIME 10 PEARK (HR.) e g g L C = 0.07
!ASB TIME (HR. ) - . . . . . . - . . - . . - . - . - O - 17
QPEAK (PEAK FLOW IN CFS FOR UNIT HYDROGRAPH . . . = 59.2
RESULITANT HYDROGRAPH VALUES
PEAK DISCHARGE (CfS) 3 @ B B @R A s R A - 162.8“
RUNOFF VOLUME (ACRE-FEET) . . =« « o o & o & » » o e R.7%
TIMNE TO PEAK DISCHARGE (HR.) B B TR TR o L 1.00

USED USBR 1-HK THUNDERSTORI:, ZIONE IIl

A‘-‘Bu\uﬂ' Diver AwalLYSlLs - !\q\,..'\’s_m é’u‘

@-24-92



mMEUAR CTEERA CONEUL Te T2 T o
. . 'A .J, 1U-Tgr‘|v T-L hon-‘Cn. €?2-?l-; gug ::‘9?‘ :l:-". ‘-(:

Ferret Ditch No. 2

BASIN CHARAUTERISTICS

DRAINAGE AREA (SQ. Mi.) e e R - 0.011
STREAM LENGTH (M1.) P S TR - 0.320
ELEVATION DIFFERENCE {FT.) . o Ly . = 46.500
RUNOFF CURVE NUMBER, CN 41 s T T Ll e 53.008

N .00

MIRINMUN INFILTRATION LOSS (IN./HR.)
PRECIPITATION FOR SELECTED STORM
ADJUSTED PRECIPITATION FOR SELECTED STORM (1N.) . = 16.60

UNIT HYDROGRAPH PARAMETEIRS

UNADSUSTED TIME OF CONCENTRATION (HR.) . . . = 0.16
ADJUSTED TIME OF CONCENTRATION (HR.) . . . .= 0,16
SURATION OF EXCESS RAINFALL, D (KR.) . . . . . . = 0.02
TIME 10 PEAK (HR.) e e L i gt etk el
SABE TIME (HN.) + s o o s 5 ¢ s s a4 2 s s s as 8 038
QPEAK (PEAK FLOW IN CFS FOR UNIT HYDROGRAPH . . . = 50.3
RESULTANIY MYDROGRAPH VALUES

PEAK DISCHANGE (OFB) « « = + s o o » » 2 » o » + ® 2231.28
RUNOFF VOLUME (ACRE-FEEL) .+ « o « o & o + s o+ & + = 12.05
TTME TO PEAK DISCHARGE (ER.) . » + « + + o« « = = = 1.01

USED USBR 1-HR YHUNDERSTORM, ZONE I1I



"w: ey TS < B89

Ferret Ditch No. 2A

BASIN CHAKACTERISTICS

DRAINAGE AREA (SQ. MI. > % 8L s s b o . = n0.001
STREAM LENGTH (MI.) - 5 v 8 e R 0.100
ELEVATION DIFFERENCE (FT ) . s e e = 3.000
RUNOFF CURVE NUMBER, CN o . e e e . . = 87.000
MINIMUM INFILTRATION LOSS (IN./HR P B S 0.000

PRECIPITATION FOR SELECTED STORM
ADJUSTED PRECIPITATION FOR SELECTED STORM (IN.) . = 1€.60

UNIT HYDROGRAVM!! PARAMETERS

UNADJUSTED TIME OF CONCENTRATION (HR.) .« . . . - = 0.12
ADJUSTED TIME OF CONCENTRATION (HR.) .+ « » . . . = 0.12
DURATION OF EXCESS RAINFALL, D (HR.) . . . . . » = 0.02
TIME TO PEAK (HR.) e S e T s S
BASE TIME (HK.) . . L e R SR
QPEAK (PEAK FLOW IN CFS FOR UNIT HYDROGRAPH . . . = 6.1

RESULTANY HYDROGRAPH VALUES
PEAK DLISCHARGE (CFS) S et ol e 1 e o e, - [Ty G 20.35
RUNOFF VOLUME (ACRE=FEET) « « « o« o » o o = » o+ = 7 1.10
TIME TO PEAK DISCHARGE (HR.) .+ » + + » + o+ + « + = 1.01

USED USER 1-lIR YTHUNDERSTORM, ZONE III



ﬂ0uA‘TEERﬁ CONSULTARNTS

-
-

. . Ferret Litch No. 3

T

- - e wm s e, - . .
sl MNU. U Sig2*r182 Hug oy e -

BASIN CHARACTERISTICS

DRAINAGE AREA (8Q. MI.) + « « « « & « s &+ » » « = 0,003
STREAM LENGTH (MI.) el RN ST e Sl & T
ELEVATION DIFFERENCE (FT.) =+ « o« « « o+ + « « + + = 18,900
RUNOFF CURVE NUMBER, CN I e R i L R T
MINIMUM INFILTRATION LOSS (IN./HR.} . . + « + . . = 0.000

PRECIPITATION FOR SELECTED STORM
ADJUSTED PRECIPITATION FOR SELECTED STORM (IN.) . = 16.60

UNIT HYDROGRAPH PARAMETERS

UNADJUSTED TIME OF CONCENTRATION (HR.} . e . = 0.09
ADJUSTED TIME OF CONCENTRATION (HR.) . . . . . = 0.09
DUKATION OF EXCESS RAINFALL, D (HR.) . . . . . . = 0.01
TIME TO PEAK (HR.) E L s S ] - R
BASE TIME (HR.) . . . . DT Sl Vi e .08

QPERK (PERK YLOW 1IN CFS FOR UNIT ﬂYDROGRAPH TN RRPOE 24.8

RESULTANT HYDROGRAPH VALUES

PEARXK DISCHARGE (CFS) L A miie= o T b R o - T 61.11
KUNOFF VOLUME (ACRE-FEET) . + « « s o o ¢ & o s o = 2.29
'.l'lﬁb 'llu I’E.‘\K DISCHARG: (HR. ) - . . . . . . . . s = 1 - 00

USED USBR 1~HR THUNDERSTORM, ZONE III




FerretL Ditch No. 4

BASIN CHARACTERISTICS

DRAINAGE AREA (SQ. MI.)
STREAM LENGIH (MI.) .
ELEVATION DIFFERENCE (FT.)
RUNOFF CURVE NUMBER, CN

MINIMUM INFILTRATION LOSS (IN./HR.)

.

.

PRECIPITATION FOR SELECTED STORM

ADJUSTED PRECIPITATION FOR SELECTED STORM

UNIT HYDROGRAPH FPARAMETERS

UNADJUSTED TIME OF CONCENTRATION (HR.)
ADJUSTED TIME OF CONCENTRATION (HR.)
DURATION OF EXCESS RAINFALL, D (KR.)

TIME TO YEAK (HR.) s
BASE TIME (HK.) . « .

. . . -

(IN.

QPEAK (PEAK FLOW IN CFS FOR UNIT KYDROGRAPH .

RESULTANT HYDROGRAPH VALULS

PEAK DISCHAKRGE (CFS) . .
RUNOFF VOLUME (ACRE~FEET)

- .

TIME TO PEAK DISCHARGE (HR.) . .

USED USBR 1~HR THUNDERSTORNM,

ZONE 111

0.003
0.098
25.000
87.000
0.000

16

OD000

.60

.08
.05
.01
.03
.N9
42.4

61.18
3.29
1.00



‘ HOUA.TERRA CONSULTANTS TEL NO.307 672-7143 fug 24.%3

08-24~-1993 12:11:44

FERRET DITCH NO. 1

FRER SR AR 2R R AR R R R R R R R R AR R AR AR R AP AR AR AR A AR R AR AR RA R AR R

TPAPEZOIDAL CHARNEL

FR AR AR R R R AN R R R AR AR AR R A R R A AR AR AR R R R A AR AR AR R KRR AR AR

DISCHARGE = 162.88 efs
KRREA OF FLOW = 38.44267 8q. feet
HYDR., RADIUS = 1.676169 feet
WETTED PERIMETER - 22.93484 feet
VR - GRASS CHANNELS = 7.10186

VELOCITY = 6.236959 tps
MANNING’S N = .035

SLOPE - .00% ce/ft
SIDESLOPES = 2.5 L/
BOTTOM WIDTH - 10 feet
DEFTH OF FLOW = 2.401939 feet

THE FROUDE NUMBER IS: .5649716
sa% SUBCRITICAL FLOW waan

2.5W WV Crf’“

—F— N

t)vfbu ‘*-4.=LXUWJ

11:48 P.06



‘HOQﬁiEERkﬁ CONSULTANTS TEL NO.307 €72-7143

N8=24-199%3 12:34:20

FERRET DITCH NO. 2 UPPLK SECTION S=0.005

Qtﬂﬁﬁﬁilttidtﬁﬁtiiﬁﬁtﬂ*&itititt*ﬁti*‘tiittitt*iti‘ii

TRAPEZOUIDAL CHANKEL
a*dttiﬁﬁdttttcttntiuntﬁttt*ﬁttaht*ittit**tttﬂti*tttt

D1SCHARGE ~ 221.16 cis
AREA OF FLOW = 47.92113 6q. feet
HYDR. RADIUS - 1.905381 feet
WETTED PERIMETER = 25.15042 feet.
VR - GRASS CHANNELS = 8.793493

VEIOCITY - 4.615084 tps
MANNING’S N - 035

SLOFE = .00% £t/ ft
SIDESLOPES - 2.8 fr/fe
BOTTOM WIDTH - 10 feet.
DEPTH OF FLOW = 2.813362 feet

THE FROUDE NUNMBER IS: 5763647
#a% SUBCRITLICAL FLOW i

< ANE Y. sECTioN A% o 1Tew |
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FERRET DITCH NO. Z UPPER SECTION S=0.01
AN R AR AR AR AR AR R R AR AR AR R AR R KRR R AR b d R

TRAFEZOIDAL CHANNEL
att**w!ttitt*ttttttitttﬁ*iﬁ*t*titcﬁﬁtit*c*tﬁtiat&iit

DISCHARGE = 221.16 cts
AREA OF FLOW = 37.33664 sg. feet
HYDR. RADIUS = 1.647496 feet
WETTED PERIMETER - 22.66266 feet
YR = GRASS CHARNNELS *~ 9.758784

VELOCITY - 5.923405 fps
MANNING’S N - .035

SLOPE - .01 ft/f¢c
SIDESLOPES = 2.9 fe/tc
BOT'I'OM WIDTH = 10 feat
DEPTH OF FLOW - 2.351397 feet
THE FROULE NUMBER IS: .7908475

wz» SUBCRITICAL FLOW #&+#
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TRAPEZOIDAL CHANKEL

D1SCHAKGE -
AREA OF ILOW

HYDR. RADIUS

WElLED PERIMETER

VR = GKASS CHANNEILS
VELOCITY

MAHNNING'S N

SLOFPE

S1DESLOPES

BOTTOM WIDTH

DEPTH OF FLOW

THE FROUDE NUMBER IS:
#ax SUPERCRITICAL FLOW ==

Iy o @

FERRET DITCH NO. 2 UPPEK SECTION S=0.02

*tl"i*iﬁtﬁﬁii*tt"ﬁ'il.ilﬂﬁl.!'!lltﬂtﬁ.‘.lt.it**t*‘

221.16
29.1%5911
1.419438
20.5427"
10.76586
7.584592
.02%

.02

2.5

10
1.957732
1.101097

ﬁﬂ'l‘l"‘***.ﬁi*ilt'*'I*ﬁtll'l'lll*"tlﬂ"l.!!'tﬂt‘tt

cfs

sg. feet
feet
feet

{ps
ft 'ttt
ft, e

fee\
feet
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FERRET DITCH NO. 2 LOWER SECTION §=0.01

witt*t‘il'titttdt**ﬂﬁi‘i*tﬁ**ﬁi*ﬁﬁttitiﬁ

TRAPEZOIDAL CHANNEL

ARk kAR KRR RRR

nut-gAaaatt&t«aatw&*#ait*ttttttt**ﬁhtt*tﬁt*tuitittta

LISCHARGE
AREA OF FLOW
HYDR. RADIUS
WETTED PERIMETER
VR - GRASS CHANNELS
VRIOCITY
MANNING'S N
SLOPE
SIDESLOPES
pOTTOM WIDTH
DEPTH OF FLOW =
THE FROUDE NUMBER IS:
aa% SUBCKITICAL FLOW w#¢

R A nw o nu

241.51
39.77111
1.710021
23.25767
10.3841
6.072497
.035

.01

2.8

10
2.461888
.80149%32

cts

sq. feet
feet
feet

fps

fr/ft
ft/ft
feet

Sazt

cAmE Y -sELTIOR AS ©IATCW
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FERRET DITCH NO.

12234332

¢ LOWER SECTION 5=0.005

AR P AR R R AR R A AR R R A R A AR R A A AR R A R R A R AR IR TR R RR AR AN R R A&
TRAPEZOIDAL CHANNEL

i‘iiiﬁﬂ‘*iltl'tﬁtii*ﬁ&ltﬁlt"ﬂ'ﬁﬂﬁl'*la.ti'iﬂtt.ﬁﬁﬁhdﬁ

DISCHAKGE

AREA OF FLOW

HYDR. RADIUS

WETTED PERIMETER
VR = GRASS CHANKELS

VELOCITY

MARNING’S N

SLOPE

SIDESLOPES
BOTTOM WIDTH
PEPTH OF FLOW

noanowl

THE FROUDE NUMBLK 15:

sxx SUBCRITICAL FLOW #d#

241.51
51.07439
1.976056
25.84664
9.343963
4.728593
.035

. 005

2.5

10
2.942647
5796518

c’s
gq. feet
feet
feet

fps

fe/fe
fL/2¢
feet
feet
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FERRET DITCH NO. 2A

T2 2 e A R R e R R R R A R R R R R R R R R

TRIANGULAR CHANNEL

PRARRET R R R AR R A AR R AR T AR X R R RN AR A RN N A AR AR AR IR AR RN e

DISCHARCE - 20.35
AREA OF }rLOW = 7.753137
HYDR. RADIUS - 8175414
VEITED PERIMETER - 9.483479
VR = GRASS CHARNELS = 2.165837
VELOCITY = 2.6248744
MANNING’S N - .035
SLOPE - .005
SIDESLOPES = 2.5
VEPIH OF FLOW =

THE FROUDE NUMBER 1IS:
sxx SUBCRITICAL FLOW #ua

. 492935

OiTen

1.761038 .

cfe
sg. feet
feet
feet

fps
fr/cx

L/5%
feet

e

%_.s{hﬁf\b’s)
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FERRET DITCH NO. 3

AARAR AR R R AT A AT RN AR RANARRARRA R AN R AR R AR R R AR AN RAR R AR AR AR

TRIANGULAR CHANNEL

KRARERRANA AR AR IR AR R A A A R AR R KR AR R A AR AR AR R RN AR AR R AN R A &R

DISCHARGE =
AREA OF FLOW

HYDR. RADIUS

WETTEZD PERIMETER

YR ~ GRASS CHANNELS
VELOCITY

MANNING'S N

SLOPE

SIDESLOPES

DEPTH OF FLOW

YHE FRUUDE NUMBEKR 1S:

=x® SUBCRITICAL FLOW #=x«

61.11
17.68502
1.234738
14.32293
§.266586¢€
3.455467
.035
.005

2.3
2.659701
.5280527

cls
s8yg. feet
feet
feet

ips
fr/fc

£/ttt
feet
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FERREL DITCH NO. 4

ct*ﬁ*'tt*aﬁai‘tutttitit****i*it*ttt*a.*tt‘iﬂ.tittii‘

TR1ARGULAR CHANNCL
titaatttiiﬁattat*&ttt&t*utt**iitdiﬁ*taittﬁi****i*tt*

DISCHARGE - €1.18 cts
AREA OF FLOW - 17.70022 seg. feet
ILYDR, RADIUS - 1.235265 feet
WETTED PERIMETER = 14.32%08 feet
VR = GRASS CHANNELS = &.269639

VELOCITY - 3.456455 fps
MARNING’S N - .035

ELOPE = .005 ft/ft
SIDESLOPES = 2.5 fr/tt
DEPTH OF FLCW - 2.660843 feet
THE FROUDE NUMBER IS: .5280904

#x* SUBCKRITICAL FLOW #&4

SAME  oiTew Y -sEeTies BT z &



“QUA TERRR CONSULTANTS TEL ND.307 €72-7143

08~24~1992 12:23:24

FERRET DITCH NO., 2 LOWER SECTION $=0.02

AR AR X AR AR AR AR RRAAEARARAAR AR AR R R AR AR A w ke hkhoh koo ik

TRAPEZOIDAL CHANNEL

AR R BN AR A AR ARARK P AR R AR RN PARRA RN TR AR R AR RNT R A Rdhodhh ko

P1SCHARGE - 241.51 cfs
AREA OF FLOW - 31.04136 8g. feet
HYDR. RADIUS il 2:.474725% feet
WETTED PERIMETER - 21.04892 feet
VR = GRASS CHANNELS = 11.4737%8

VELOCITY = 7.780263 fps
MARRING’S N - 0390

SLOPE = .02 fe/ft
SIDESLOPES = 2.9 ft/tc
BOTTOM WIDTH - 10 feet
DEPTH OF FLOW - 2.051724 feet

THE FROUDE NUMBER 1IS: 1.107647
**%* SUPERCRITICAL FLOW #%%

fug 24.93 1
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