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Purpose 

1 Purpose 
2 This document describes procedures and guidelines developed to comply with 
3 Paragraph 13(j) of the Stipulation of Settlement in NRDC, et al. v. Kirk Rodgers, et al. 
4 (Settlement). This includes additional provisions of the Settlement that address the 
5 management of Restoration Flows, which includes, but not limited to, Paragraphs 13(a), 
6 (c), (e), (f), and (i). This document generally follows the structure of the Settlement, 
7 being organized into chapters related to specific paragraphs and subparagraphs therein. 

8 In the event of inconsistencies between these Restoration Flows Guidelines (Guidelines) 
9 and the Settlement or its implementing legislation, the Settlement and implementing 

10 legislation shall govern. 
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2 This page left blank intentionally. 
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 Paragraph 13(a) 

1 Paragraph 13(a) – Buffer Flows 
2 … releases of water from Friant Dam to the confluence of the Merced 
3 River shall be made to achieve the Restoration Goal as follows: 

4 1.  All such additional releases from Friant Dam shall be in accordance 
5 with the hydrographs attached hereto collectively as Exhibit B (the  
6 "Base Flows"), plus releases of up to an additional ten percent 
7 (10%) of the applicable hydrograph flows (the "Buffer Flows") may 
8 be made by the Secretary, based upon the recommendation of the 
9 Restoration Administrator to the Secretary, as provided in 

10 Paragraph 18 and Exhibit B. The Base Flows, the Buffer Flows and 
11 any additional water acquired by the Secretary from willing sellers 
12 to meet the Restoration Goal are collectively referred to as the 
13 "Restoration Flows." Additional water acquired by the Secretary 
14 may be carried over or stored provided that doing so shall not 
15 increase the water delivery reductions to any Friant Division long-
16 term contractor beyond that caused by releases made in accordance 
17 with the hydrographs (Exhibit B) and the Buffer Flows. 

18 This section discusses the release of Buffer Flows, as provided for in Paragraphs 13(a) 
19 and 18, and Exhibit B of the Settlement. 

20 Additional Settlement Text, Relevant to Buffer Flows 

21 From Paragraph 18: 

22 … Consistent with Exhibit B, the Restoration Administrator shall make 
23 recommendations to the Secretary concerning the manner in which the 
24 hydrographs shall be implemented and when the Buffer Flows are 
25 needed to help in meeting the Restoration Goal. In making such 
26 recommendations, the Restoration Administrator shall consult with the 
27 Technical Advisory Committee, provided that members of the Technical 
28 Advisory Committee are timely available for such consultation. The 
29 Secretary shall consider and implement these recommendations to the 
30 extent consistent with applicable law, operational criteria (including  
31 flood control, safety of dams, and operations and maintenance), and the 
32 terms of this Settlement. Except as specifically provided in Exhibit A, the 
33 Restoration Administrator shall not recommend changes in specific 
34 release schedules within an. applicable hydrograph that change the total 
35 amount of water otherwise required to be released pursuant to the 
36 applicable hydrograph (Exhibit B) or which increase the water delivery 
37 reductions to any Friant Division long-term contractors in accordance 
38 with the hydrographs (Exhibit B) and the Buffer Flows. 
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From Exhibit B: 

2 This Exhibit B sets forth the hydrographs which constitute the "Base 
3 Flows" referenced in paragraph 13 of the Stipulation of Settlement. For 
4 purposes of implementing the hydrographs, the following provisions 

shall apply: 

6 1. Buffer Flows. Paragraph 13 of the Stipulation of Settlement provides 
7 for the Base Flows to be augmented by Buffer Flows of up to 10% of 
8 the applicable hydrograph included in this Exhibit B. Except as 
9 provided in Paragraph 4 of this Exhibit B, such Buffer Flows are 

intended to augment the daily flows specified in the applicable 
11 hydrograph. For purposes of this Exhibit, Base Flows and Buffer 

12 Flows shall collectively be referred to as Restoration Flows. 
13 ,,, 

14 4. Flexibility in Timing of Releases 

a. In order to achieve the Restoration Goal and to avoid material 
16 adverse impacts on existing fisheries downstream of Friant Dam, the 
17 Parties agree to the following provisions to provide certain flexibility 
18 in administration of the hydrographs and Buffer Flows. 

19 ,,, 

c. The process for determining and implementing Buffer Flows is set 
21 out in Paragraphs 13 and 18 of the Settlement, as implemented by 
22 this Exhibit B. The Restoration Administrator, in consultation with 
23 the Technical Advisory Committee, may recommend to the Secretary 
24 that the daily releases provided for in the hydrographs, or as 

modified pursuant to Paragraph 4(b) above, be augmented by 
26 application of the Buffer Flows up to 10% of the daily flows. From 
27 October 1 through December 31, the Buffer Flows shall be defined 
28 as 10% of the total volume of Base Flows during that period, and 
29 may be managed flexibly as a block of water during the Fail Period 

and four weeks earlier or later, as provided in Paragraph 4(b) 
31 above. Up to 50% of the Buffer Flows available from May 1 to 
32 September 30 not to exceed 5,000 acre feet may be moved to 
33 augment flows during the Spring or the Fall Periods. 
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Paragraph 13(a) 

Recommendation for Release 

The release of Buffer Flows is subject to a written recommendation from the 
Restoration Administrator to U.S. Department of the Interior, Bureau of Reclamation 
(Reclamation).  The recommendation shall include, at a minimum, the purpose and need 
for such additional flows, the daily schedule, and the total volume of Buffer Flows 
requested. Reclamation will first verify consistency with the Settlement and these 
Guidelines, and then implement the Buffer Flows schedules through the operation of 
Friant Dam. Reclamation shall account for the volumes of Buffer Flows released each 
day, for each year, and for use of flexible management provisions.  As described in 
Paragraph 16(b)(1) of the Settlement, the use of Buffer Flows in any year will be applied 
to the calculation of reductions in water deliveries in Paragraph 13(j)(iii) of these 
Guidelines. 

Volume of Buffer Flows Available 

Paragraph 13 of the Settlement provides for the Base Flows to be augmented by 
Buffer Flows up to 10 percent of the applicable hydrograph flows provided in the then-
current Restoration Flow Schedule, as shown in Table 1.  Except as provided in 
Paragraph 4(c) of Exhibit B to flexibly manage the Buffer Flows, as described below, 
such Buffer Flows are intended to augment the daily flows specified in the applicable 
schedule for releases from Friant Dam. Augmentation of the Base Flows does not extend 
to any volumes released pursuant to Paragraph 13(c). Buffer Flows are not available in 
the Critical-Low Restoration Year Type, as shown in Table 1. 

Table 1 
Volumes of Buffer Flows Available 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

13 

14 
15 
16 
17 
18 
19 
20 
21 

22 
23 

Restoration 
Year Type 

Buffer Flows Available 
Between October 1 and 

December 31 
(acre-feet) 

Buffer Flows Available Between May 1 and 
September 30 (acre-feet) 

Maximum Volume 
Available 

Volume Available for 
Flexible Management 

Wet 7,081 30,585 5,000 
Normal-Wet 7,081 10,621 5,000 
Normal-Dry 7,081 10,621 5,000 

Dry 7,081 10,621 5,000 
Critical-High 2,769 7,284 3,642 
Critical-Low 0 0 0 

24 Flexible Management of Buffer Flows 

25 Paragraph 4 of Exhibit B provides two periods to flexibly manage Buffer Flows. 

26 Provision for Moving Volumes from October through December 
27 The full volume of Buffer Flows available between October 1 and December 31 may be 
28 released from Friant Dam at a time and rate recommended by the 
29 Restoration Administrator between September 2 and January 28. 
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1 Provision for Moving Volumes from May through September 
2 Up to 50 percent, not to exceed 5 thousand acre-feet (TAF), of the volume of 
3 Buffer Flows available between May 1 and September 30 may be released from 
4 Friant Dam at a time and rate recommended by the Restoration Administrator during the 
5 Fall Flexible Flow Period, October 1 through November 30, and the Spring Flexible 
6 Flow Period, February 1 through May 28. 

7 Any volume of May-through-September Buffer Flows remaining may be scheduled 
8 between May 1 and September 30, so long as it does not exceed either 10 percent of the 
9 Restoration Flow Schedule for any day. 

10 Example Availability and Flexibility of Buffer Flows 
11 Table 1 presents the volume that would be available for flexible management for each 
12 provision of the Settlement that specifically allows for flexible management of 
13 Buffer Flow volumes, for each of the six Restoration Year flow schedules identified in 
14 Exhibit B. 

15 The volumes available for flexible management and periods available for management 
16 are illustrated for a Wet Restoration Year in Figure 1. 

17 
18 Figure 1 
19 Volumes and Periods Available for Flexible Management of Buffer Flows 
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Paragraph 13(c) 

1 

2 

Paragraph 13(c) – Releases for Unexpected 
Seepage Losses 

3 In the event that the level of diversions (surface or underground) or 
4 seepage losses increase beyond those assumed in Exhibit B, the 

Secretary shall, subject to Paragraphs 13(c)(1) and 13(c)(2) relating to 
6 unexpected seepage losses, release water from Friant Dam in 
7 accordance with the guidelines provided in Paragraph 13(j) such that 
8 the volume and timing of the Restoration Flows are not otherwise 
9 impaired. With respect to seepage losses downstream of Gravelly Ford 

that exceed the assumptions in Exhibit B (“Unexpected Seepage 
11 Losses”), the Parties agree that any further releases or transfers within 
12 the hydrograph required by this Paragraph 13(c) and implementation of 
13 the measures set forth in Paragraphs 13(c)(1) and 13(c)(2) shall not 
14 increase the water delivery reductions to any Friant Division long-term 

contractor beyond that caused by releases made in accordance with the 
16 hydrographs (Exhibit B) and Buffer Flows.  The measures set forth in 
17 Paragraphs 13(c)(1) and 13(c)(2) shall be the extent of the obligations of 
18 the Secretary to compensate for Unexpected Seepage Losses.  The 
19 Secretary shall follow the procedures set forth in Paragraphs 13(c)(1) 

and 13(c)(2) to address Unexpected Seepage Losses: 

21 (1) In preparation for the commencement of the Restoration Flows, the 
22 Secretary initially shall acquire only from willing sellers not less 
23 than 40,000 acre feet of water or options on such quantity of water 
24 prior to the commencement of full Restoration Flows as provided in 

Paragraph 13(i), which amount the Secretary shall utilize for 
26 additional releases pursuant to this Paragraph 13(c)(1), unless the 
27 Restoration Administrator recommends that a lesser amount is 
28 required. 

29 (2) The Secretary shall take the following steps, in the following order, 
to address Unexpected Seepage Losses: 

31 a. First, use any available, unstorable water not contracted for by 
32 Friant Division long-term contractors; 

33 b. Next, use water acquired from willing sellers, including any such 
34 water that has been stored or carried over, until it has been 

exhausted. This Paragraph 13(c)(2)(B) shall be implemented as 
36 follows: 

37 i. The Secretary shall first use water acquired pursuant to 
38 
39 

Paragraph 13(c)(1) until such water is exhausted.  
Thereafter, as of January 1st of each year, the Secretary 
shall have available at least 28,000 acre feet of water 

41 acquired only from willing sellers, or options on such 
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1 quantity of water from willing sellers, which amount the 
2 Secretary shall utilize for additional releases pursuant to 
3 this Paragraph 13(c)(2)(B)(i). However, the Restoration 
4 Administrator may recommend that an additional 

amount, not to exceed 10,000 acre feet is needed; and 
6 the Secretary shall acquire up to that amount 
7 recommended by the Restoration Administrator only 
8 from willing sellers, or options on such quantity of water 
9 from willing sellers; 

ii. Any water acquired from willing sellers pursuant to this 
11 Paragraph 13(c)(2)(ii) that is not used in a given year 
12 shall be stored, to the extent such storage is reasonably 
13 available, to assist in meeting the Restoration Goal; 

14 iii. In the event the Secretary has acquired water from 
willing sellers under this Settlement that the Restoration 

16 Administrator recommends is no longer necessary to 
17 address Unexpected Seepage Losses, such water shall be 
18 available to augment the Restoration Flows; 

19 iv. The Secretary shall provide notice to the Plaintiffs and 
Friant Parties not later than December 1 of each year 

21 regarding the status of acquisitions of water from willing 
22 sellers pursuant to the provisions of this Paragraph 
23 13(c); 

24 c. Next, if the Restoration Administrator recommends it and the 
Secretary determines it to be practical, acquire additional water 

26 only from willing sellers, in an amount not to exceed 22,000 acre 
27 feet; 

28 d. Next, in consultation with the Restoration Administrator and 
29 NMFS and consistent with Exhibit B, transfer water from the 

applicable hydrograph for that year; 

31 e. Next, in consultation with the Restoration Administrator, use any 
32 available Buffer Flows for that year. 

33 This section covers the purchase and release of water for Unexpected Seepage Losses. 
34 The water acquired and used for Unexpected Seepage Losses shall be designated as 

Unexpected Seepage Water and accounted for by Reclamation.  Paragraph 13(j)(iv) of 
36 these Guidelines describes the methods used to identify Unexpected Seepage Losses. 

37 Acquisition Needs 

38 In preparation for the commencement of the Restoration Flows, Reclamation initially 
39 shall acquire only from willing sellers not less than 40,000 acre feet of water or options 

on such quantity of water prior to the commencement of full Restoration Flows as 
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Paragraph 13(c) 

1 provided in Paragraph 13(i), which amount Reclamation shall utilize for additional 

2 releases pursuant to Paragraph 13(c)(1), unless the Restoration Administrator 

3 recommends that a lesser amount is required. 


4 Reclamation shall first use the 40 TAF of water acquired, or other amount as 
5 recommended by the Restoration Administrator, until such water is released from 
6 Friant Dam or past the term on the options agreements.  Thereafter, as of January 1 of 
7 each year, Reclamation shall have available at least 28 TAF of water acquired only from 
8 willing sellers, or options on such quantity of water from willing sellers.  Each year, the 
9 Restoration Administrator shall recommend whether or not an additional amount, not to 

10 exceed 10 TAF is needed, and Reclamation shall acquire that water as soon as practical 
11 only from willing sellers additional water, or options on such quantity of water from 
12 willing sellers. 

13 Next the Restoration Administrator shall recommend whether or not Reclamation should 
14 acquire additional water only from willing sellers, in an amount not to exceed 22 TAF.  
15 Reclamation shall determine if the additional acquisition is practical and acquire water 
16 only from willing sellers. 

17 In the event that full Restoration Flows cannot be released after January 1, 2014, the 
18 water banked, transferred, and stored under the provisions of Paragraph 13(i) can be used 
19 to meet acquisition requirements for Unexpected Seepage Losses. 

20 Procedures for Acquisition 

21 Reclamation shall solicit proposals for the acquisition of water or options from willing 
22 sellers pursuant to Federal rules and regulations for contract and financial assistance 
23 agreements.  Proposals may be prioritized using one or more of the following criteria: 

24 1. Cost –Procedures that provide for the lowest net cost of water. 

25 2. Flexibility – Options and the ability to exercise options at different times of the 
26 year, during different year types, or over multiple years. 

27 3. Reliability – The ability to use water on a defined schedule. 

28 4. Compatibility with Paragraph 13(i) – Procedures that provide for the ability to 
29 bank, store, or sell water consistent with provisions in Paragraph 13(i). 

30 Release of Unexpected Seepage Water 

31 Unless otherwise recommended by the Restoration Administrator: 

32  To the extent diversion or losses increase beyond those assumed in Exhibit B, 
33 Reclamation will release additional water from Friant Dam such that the volume 
34 and timing of the Restoration Flows are not otherwise impaired. 
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1  To the extent that accretions in Reach 5 are less than those assumed in Exhibit B, 
2 Reclamation will not release additional water from Friant Dam. 

3 Reclamation will determine that the volume and timing of the Restoration Flows are 
4 impaired according to the difference between scheduled and measured flows as 

determined by Paragraph 13(j)(iv) for Unexpected Seepage Losses downstream from 
6 Gravelly Ford.  Reclamation shall release water from Friant Dam in the following order: 

7 1. Use any available unstorable water not contracted for by Friant Division long-
8 term Contractors.  After Reclamation declares the availability of water from 

9 Friant Dam made available pursuant to Section 215 of the Act of October 12, 


1982 (215 Water) to Friant Long-Term Contractors that have executed 215 Water 
11 Contracts, Reclamation shall make releases of the remaining available unstorable 
12 water, as necessary, for Unexpected Seepage Losses.  Such releases shall not 
13 require the use of acquired Unexpected Seepage Water. 

14 2. If available, use acquired Unexpected Seepage Water. 

3. If Reclamation determines that Unexpected Seepage Water will not be available 
16 at required levels during any period of the Restoration Year, Reclamation shall 
17 modify the hydrograph to transfer water from the applicable hydrograph for that 
18 year according to Method 3.1 Gamma, as described in Appendix G of the 
19 SJRRP PEIS/R (Reclamation, 2012).  The modified hydrograph shall be 

transmitted to the Restoration Administrator and U.S. Department of Commerce, 
21 National Marine Fisheries Service (NMFS), for comments in writing within a 
22 specified review period sufficient to make timely releases.  Upon receipt of 
23 comments, Reclamation will modify the default schedule and transfer water 
24 within the hydrograph, provided that the modifications will not increase the water 

delivery reductions to Friant Division long-term contractors by the rescheduling 
26 of water to a later date under conditions when a spill is reasonably foreseeable, as 
27 determined by Reclamation. 

28 4. If the water cannot be transferred, Reclamation will use any available 
29 Buffer Flows for that year, in consultation with Restoration Administrator. 

Accounting of Unexpected Seepage Water 

31 As soon as practical after the end of each month, Reclamation shall report: 

32 1. The release of water under each of the steps to address Unexpected Seepage 
33 Losses. 

34 2. The volume of Unexpected Seepage Water remaining. 

3. The volume of Restoration and/or Buffer Flows remaining and the corresponding 
36 revised flow schedule if Restoration Flows have been transferred within the year 
37 or Buffer Flows have been released to meet Unexpected Seepage Losses. 
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Paragraph 13(c) 

1 Disposal of Unexpected Seepage Water 

2 As soon as practical, the Restoration Administrator shall recommend to Reclamation as 
3 to whether the additional water acquired pursuant to Paragraph 13(c)(2)(B)(i) is no longer 
4 necessary to address Unexpected Seepage Losses.  Reclamation shall then make such 
5 water available to the Restoration Administrator to augment Restoration Flows. 

6 Any water acquired from willing sellers pursuant to Paragraph 13(c)(2)(b)(i) that is not 
7 used in a given year shall be stored, to the extent such storage is reasonably available, to 
8 assist in meeting the Restoration Goal.  Rights and priorities for the storage of such 
9 water, if any, shall be those rights and priorities of the willing seller. 

10 
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Paragraph 13(e) 

1 

2 

Paragraph 13(e) – Release Changes for 
Maintenance on Friant Division Facilities 

3 Notwithstanding Paragraphs 13(a), (b), and (c), the Secretary may 
4 temporarily increase, reduce, or discontinue the release of water called 

for in the hydrographs shown in Exhibit B for the purpose of 
6 investigating, inspecting, maintaining, repairing, or replacing any of the 
7 facilities, or parts of facilities, of the Friant Division of the Central 
8 Valley Project (the "CVP"), necessary for the release of such Restoration 
9 Flows; however, except in cases of emergency, prior to taking any such 

action, the Secretary shall consult with the Restoration Administrator 
11 regarding the timing and implementation of any such action to avoid 
12 adverse effects on fish to the extent possible. The Secretary shall use 
13 reasonable efforts to avoid any such increase, reduction, or 
14 discontinuance of release. Upon resumption of service after any such 

reduction or discontinuance, the Secretary, in consultation with the 
16 Restoration Administrator, shall release, to the extent reasonably 
17 practicable, the quantity of water which would have been released in the 
18 absence of such discontinuance or reduction when doing so will not 
19 increase the water delivery reductions to any Friant Division long-term 

contractors beyond what would have been caused by releases made in 
21 accordance with the hydrographs (Exhibit B) and Buffer Flows. 

22 This section relates to actions that affect the facilities of the Friant Division of the CVP 
23 such as investigating, inspecting, maintaining, repairing, or replacing any of these 
24 facilities, or parts of facilities. These facilities are listed in Appendix A (Description of 

Facilities of the Friant Division of the Central Valley Project). Unreleased Restoration 
26 Flows developed due to channel capacity limitations or maintenance on non-Friant 
27 Division facilities is addressed pursuant to Paragraph 13(i) of the Settlement and the 
28 corresponding chapter of these Guidelines. 

29 When such actions are necessary Reclamation will make reasonable efforts to avoid any 
increase, reduction, or discontinuance of releases while performing the actions.  If 

31 changes in the release are required Reclamation will consult with the Restoration 
32 Administrator as soon as practical regarding the timing and implementation of any action 
33 to avoid adverse effects on fish to the extent possible. 

34 Reclamation will coordinate with the Restoration Administrator after any such increase, 
reduction or discontinuance of releases, and shall release, to the extent reasonably 

36 practicable, the quantity of water which would have been released without these 
37 temporary changes occurring, so long as these releases will not increase the water 
38 delivery reductions to any Friant Division long-term contractors beyond what would have 
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1 been caused by releases made in accordance with the then-current Restoration Flow 
2 schedule. 
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Paragraphs 13(f) and (h) 

1 Paragraphs 13(f) and (h) – Coordination on 
2 Downstream Losses 
3 Paragraph 13(f) 

4 The Parties agree to work together in identifying any increased 
downstream surface or underground diversions and the causes of any 

6 seepage losses above those assumed in Exhibit B and in identifying steps 
7 that may be taken to prevent or redress such increased downstream 
8 surface or underground diversions or seepage losses. Such steps may 
9 include, but are not limited to, consideration and review of appropriate 

enforcement proceedings. 

11 Paragraph 13(h) 

12 Subject to existing downstream diversion, rights, the Parties intend that 
13 the Secretary, in cooperation with the Plaintiffs and Friant Parties, shall, 
14 to the extent permitted by applicable law and to meet the Restoration 

Goal and Water Management Goal, retain, acquire, or perfect all rights 
16 to manage and control all Restoration flows and all Interim Flows (as 
17 provided in Paragraph 15) from Friant Dam to the Sacramento-San 
18 Joaquin Delta; provided, however, that neither the Restoration Flows 
19 nor the Interim Flows shall be credited against the Secretary’s 

obligations under CVPIA SS 3460(b)(2), In addition, to the extent 
21 permitted by applicable law and with the cooperation of the other 
22 Parties hereto, the Secretary agrees to undertake all reasonable 
23 measures to protect such rights to manage and control Restoration 
24 Flows and Interim Flows, including requesting necessary permit 

modifications and initiation of any appropriate enforcement proceedings 
26 to prevent unlawful diversions of or interference with Restoration Flows 
27 and Interim Flows. 

28 Reclamation will support the quantification of downstream losses, for comparison to 
29 Exhibit B assumptions, through actions described in Paragraph 13(j)(iv) of these 

Guidelines. Each Party agrees to use their resources, as they deem necessary, to identify 
31 likely causes of increases in downstream surface or underground diversions. Each Party 
32 agrees that they have an individual obligation to identify problems and, if a problem is 
33 identified, to coordinate with the other Parties and the Restoration Administrator to 
34 determine levels of interest of each party and potential methods to address the problem. 
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1 The Parties agree that, if an issue arises that requires substantial action to appropriately 
2 address, that each interested Party will contribute to the development of protocols, 
3 separate from these RFGs, in order to address the problem. The Parties will meet 
4 annually on or about September 1 to confer on prior year and anticipated activities by 
5 each of the Parties related to observations of activities within the Restoration Area that 
6 could affect seepage and/or diversion losses in each of the reaches. 

7 If an enforcement action is identified, Reclamation, with the cooperation of the other 
8 Settling Parties, will initiate proceedings to prevent unlawful diversions of or interference 
9 with Restoration Flows. 
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Paragraph 13(i) 

1 Paragraph 13(i) – Unreleased Restoration 
2 Flows 
3 The Secretary shall commence the Restoration Flows at the earliest 
4 possible date, consistent with the Restoration Goal, and the Restoration 

Administrator shall recommend to the Secretary the date for 
6 commencement of the Restoration Flows. In recommending the date for 
7 commencement of the Restoration Flows, the Restoration Administrator 
8 shall consider the state of completion of the measures and improvements 
9 identified in Paragraph 11(a); provided, however, that the full 

Restoration Flows shall commence on a date certain no later than 
11 January 1, 2014. If, for any reason, full Restoration Flows are not 
12 released in any year beginning January 1, 2014, the Secretary shall 
13 release as much of the Restoration Flows as possible, in consultation 
14 with the Restoration Administrator, in light of then existing channel 

capacity and without delaying completion of the Phase 1 improvements. 
16 In addition, the Secretary, in consultation with the Restoration 
17 Administrator, shall use the amount of the Restoration Flows not 
18 released in any such year by taking one or more of the following steps 
19 that best achieve the Restoration Goal, as determined by the Secretary, 

in such year or future years: 

21 (1) First, if practical, enter into mutually acceptable agreements with 
22 Friant Division long-term contractors to 

23 a. bank, store, or exchange such water for future use to supplement 
24 future Restoration Flows, or 

b. transfer or sell such water and deposit the proceeds of such 
26 transfer or sale into the Restoration Fund created by this 
27 Settlement; or 

28 (2) Enter into mutually acceptable agreements with third parties to 

29 a.	 bank, store, or exchange such water for future use to supplement 
future Restoration Flows, or 

31 b. transfer or sell such water and deposit the proceeds of such 
32 transfer or sale into the Restoration Fund created by this 
33 Settlement; or 

34 (3) Release the water from Friant Dam during times of the year other 
than those specified in the applicable hydrograph as recommended 

36 by the Restoration Administrator, subject to flood control, safety of 
37 dams and operations and maintenance requirements. 
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1 The Secretary shall not undertake any action pursuant to Paragraphs 
2 13(i)(1) through 13(i)(3) that increases the water delivery reductions to 
3 any Friant Division long-term contractor beyond what would have been 
4 caused by releases in accordance with the hydrographs (Exhibit B). 

Commencement of Restoration Flows 

6 The Secretary shall commence the Restoration Flows at the earliest possible date, 
7 consistent with the Restoration Goal, and the Restoration Administrator shall recommend 
8 to Reclamation the date for commencement of the Restoration Flows. In recommending 
9 the date for commencement of the Restoration Flows, the Restoration Administrator shall 

consider the state of completion of the measures and improvements identified in 
11 Paragraph 11(a); provided, however, that the full Restoration Flows shall commence on a 
12 date certain no later than January 1, 2014. 

13 Determination of Unreleased Restoration Flows 

14 If, for any reason, full Restoration Flows are not released in any year beginning 
January 1, 2014, Reclamation shall release as much of the Restoration Flows as possible, 

16 in consultation with the Restoration Administrator in light of then existing channel 
17 capacity and without delaying completion of the Phase 1 improvements.  Unreleased 
18 Restoration Flows are those Restoration Flows recommended by the Restoration 
19 Administrator for release from Friant Dam, consistent with the requirements of these 

Guidelines, and that the Secretary is unable to release from Friant Dam for any reason. 

21 During years when channel capacity constraints or completion of Phase 1 improvements 
22 are known to limit the full release of Restoration Flows, the Restoration Administrator 
23 shall submit two recommendations in order that the Unreleased Restoration Flows can be 
24 determined: 

 Unconstrained Recommendation – proposed release of full Restoration Flows 
26 with no constraints. 

27  Capacity Limited Recommendation – proposed release of full Restoration 
28 Flows in consideration of known capacity constraints. 

29 In the event that no recommendations have been provided or accepted, then consistent 
with Paragraph 13(j)(i) of these Guidelines, a Default Hydrograph will be applied to the 

31 two Recommendations. 

32 Steps to Best Achieve the Restoration Goal 

33 In order to best achieve the Restoration Goal, agreements for Unreleased Restoration 
34 Flows shall be entered into by Reclamation to accomplish the following means: 
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Paragraph 13(i) 

1 1. Stored, banked, exchanged or released to supplement future Restoration Flows; 

2 and/or 


3 2. Sold and the proceeds of such sale deposited into the San Joaquin River 

4 Restoration Fund. 


Reclamation is responsible for determining the mean(s) to manage 
6 Unreleased Restoration Flows and entering into any necessary agreements to best achieve 
7 the Restoration Goal. 

8 Priorities for Managing Unreleased Restoration Flows 

9 Paragraph 13(i) establishes the priority for Reclamation to bank, store, exchange, sell or 
release Unreleased Restoration Flows to best achieve the Restoration Goal.  Reclamation 

11 will use the order identified and to the extent that it best achieves the Restoration Goal 
12 and is practical and mutually acceptable: 

13 1. – Paragraph 13(i)(1)(A) directs the Secretary to bank, store, or exchange 
14 	 Unreleased Restoration Flows with Friant Contractors for future use to 

supplement future Restoration Flows. 

16 2. – Paragraph 13(i)(1)(B) directs the Secretary to transfer or sell Unreleased 
17 Restoration Flows to Friant Contractors and deposit such funds into the 
18 Restoration Fund. 

19 3. – Paragraph 13(i)(2)(A) directs the Secretary to bank, store, or exchange 
Unreleased Restoration Flows with non-Friant Contractors for future use 

21 to supplement future Restoration Flows. 

22 4. – Paragraph 13(i)(2)(B) directs Secretary to transfer or sell Unreleased 
23 Restoration Flows to non-Friant Contractors and deposit such funds into 
24 the Restoration Fund. 

5. – Paragraph 13(i)(3), directs the Secretary to release Unreleased 
26 Restoration Flows from Friant Dam during times of the year other than 
27 those specified in the applicable hydrograph as recommended by the 
28 Restoration Administrator, subject to flood control, safety of dams and 
29 operations and maintenance requirements. 

Management of Unreleased Restoration Flows 

31 Unreleased Restoration Flows shall be available as soon as a recommendation is provided 
32 by the Restoration Administrator and approved by Reclamation.  Delivery of Unreleased 
33 Restoration Flows from Friant Dam shall be subject to the availability of water in Friant 
34 Dam, the delivery of contracted supplies to Friant Contractors, flood control, safety of 

dams, and operations and maintenance requirements. 
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1 Reclamation shall update the available volume of Unreleased Restoration Flows for the 
2 current year every time a new schedule is submitted by the Restoration Administrator and 
3 approved by Reclamation. As soon as practical following a flood management release, 
4 Reclamation shall update the available volume of Unreleased Restoration Flows to 

account for any Restoration Flows released during that flood management release. 

6 Prior to March 15, Reclamation shall have made an initial determination of the 
7 Unreleased Restoration Flows for the year and by no later than May 1 will have in place 
8 the necessary agreements for the storage, banking, exchange, sale or release of 
9 Unreleased Restoration Flows.  Reclamation shall consult with the Restoration 

Administrator prior to entering into any agreement for the storage, banking, exchange, 
11 and/or release of Unreleased Restoration Flows for the purposes of supplementing future 
12 Restoration Flows. Except for releases pursuant to Paragraph 13(c), only the Restoration 
13 Administrator may recommend the release of previously stored, banked, and/or 
14 exchanged Unreleased Restoration Flows to supplement Restoration Flows.  Reclamation 

may release previously stored, banked, and/or exchanged Unreleased Restoration Flows 
16 pursuant to Paragraph 13(c) consistent with the procedures outlines in Paragraph 13(c) of 
17 this guidance document. 

18 Exhibit B of the Settlement defines the volume of water to be released as Restoration 
19 Flows. Reclamation shall not undertake any action pursuant to Paragraph 13(i) that 

increases the water delivery reductions to any Friant Contractors beyond the volume of 
21 reductions beyond what would have been caused by the release of Restoration Flows in 
22 accordance with the hydrographs in Exhibit B.  

23 Annually, commencing on March 1, 2015, Reclamation shall provide the Settling Parties 
24 with an annual report on the: 

a. Volumes of Unreleased Restoration Flows delivered during the prior Restoration 
26 Year(s). 

27 b. Volumes of Unreleased Restoration Flows available for recommendation by the 
28 Restoration Administrator for supplementing future Restoration Flows. 

29 c. Projection of Unreleased Restoration Flows for the upcoming Restoration Year. 

d. Deposit of funds from sales of Unreleased Restoration Flows during the prior 
31 Restoration Year(s). 

32 
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Paragraph 13(j)(i) 

1 Paragraph 13(j)(i) – Restoration Year Type 
2 and Flow Schedules 
3 Procedures for determining water-year types and the timing of the 

4 Restoration Flows consistent with the hydrograph releases (Exhibit B); 


5 This section describes the process to develop the volume and pattern of Restoration 

6 Flows, including guidelines for transmissions of year types and timing (default flow 

7 schedules) from Reclamation to the Restoration Administrator and guidelines for 

8 Reclamation to receive the Restoration Administrator flow schedule recommendation.  

9 The ecological basis is described in Appendix G of the SJRRP PEIS/R (Reclamation, 


10 2012). The following section addresses Paragraph 13(j)(i) by: 

11  Technical Process for Setting the Year Type and Default Flow Schedule – 
12 This section provides technical procedures for: determining the volume of water 
13 year runoff on the San Joaquin River, identifying the Restoration Year type, and 
14 setting the default flow schedule. 

15  Coordination with the Restoration Administrator on the Release of 
16 Restoration Flows – This section provides guidance for communications 
17 between Reclamation and the Restoration Administrator, including schedules and 
18 content for the following transmissions: Reclamation determinations of year type 
19 and default flow schedules, Restoration Administrator flow schedule 
20 recommendations, evaluation of Restoration Administrator recommendations for 
21 consistency with the Settlement and Settlement Act, and management of Friant 
22 Dam for Restoration Flows. 

23 Technical Process for Setting the Year Type and Default 
24 Flow Schedule 

25 The full natural runoff on the San Joaquin River at Friant Dam over the course of the 
26 water year (October through September) sets the allocations and default releases for each 
27 Restoration Year (March through February).  The overlap of Restoration, calendar, and 
28 water years is illustrated in Figure 2. 

Calendar Year 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb 

Water Year 
Restoration Year 29 

30 Figure 2 
31 Overlap Among Calendar, Water, and Restoration Years 
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San Joaquin River Restoration Program 

1 Step 1: Determining Water Year Runoff 

2 Initial determinations of unimpaired water year runoff at Friant Dam will be conducted 

3 by Reclamation using the following: 


4 A. San Joaquin River Water Year Forecast Breakdown, Monthly B120 Report 

5 Update, DWR. 


6 B. April- July forecast, weekly updates to B120 Report, DWR. 

7 C. Unimpaired runoff to Lake Millerton, reported as “Full Natural Millerton” by the 
8 Central Valley Operations Office (Reclamation) website. 

9 Inflow estimates used for setting the volume of water to be scheduled for release as 
10 Restoration Flows (Restoration Annual Allocations) will be based on Forecast Use 
11 Option 1D, which specifies percent exceedance forecast values that vary by month and 
12 year type.  Table 2 shows the forecast patterns by month and year type. Forecast Use 
13 Option 1D requires an initial pattern year type to be determined using the current forecast 
14 values. The pattern year type is used along with the forecast month to determine which 
15 forecast percentage to use for the Restoration Allocation. If the 50-percent water year 
16 exceedance forecast is greater than or equal to the threshold value of 1,831 TAF (50-year 
17 average unimpaired water year inflow), then the 50-percent exceedance forecast is used 
18 to determine the pattern year type following the boundaries defined in Table 2. If the 
19 50-percent exceedance forecast is less than 1,831 TAF, the current 90 percent exceedance 
20 forecast is used to determine the pattern year type. The average value (1,831 TAF) is 
21 updated in the DWR Bulletin 120 approximately every 5 years. Thus the Option 1D 
22 threshold value will be adjusted every 5 years to maintain the current 50-year average 
23 unimpaired runoff.  Once a pattern year type is determined, exceedance percentage for 
24 that particular month will be selected from Table 2. The corresponding unimpaired runoff 
25 shall be used to determine the Restoration Flow allocation. 

26 Table 2 
27 Forecast Use Option 1D Dynamic Forecast Percent Exceedance Patterns 

Unimpaired Runoff 
to Lake Millerton 

(TAF) 

Pattern 
Year Type 

February 
(percentile) 

March 
(percentile) 

April 
(percentile) 

May 
(percentile) 

Below 400 Critical-Low 90 90 90 90 
400 to 670 Critical-High 90 90 90 90 
670 to 930 Dry 90 90 75 75 
930 to 1,450 Normal-Dry 90 90 75 75 
1,450 to 2,500 Normal-Wet 75 75 50 50 
Above 2,500 Wet 50 50 50 50 

28 In addition to each runoff determination, Reclamation will provide Restoration Release 
29 allocations that would result from the 10, 50 and 90th percentiles. 

30 In addition to the above, Reclamation will consider other available information to ensure 
31 that the best available records and forecast information are being applied.  Reclamation 
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Paragraph 13(j)(i) 

1 will document the sources and information used to produce runoff forecasts, which may 
2 include: 

3 A. Raw ESP Water Supply Forecast for the Water Year, as reported by the National 
4 Weather Service (NWS) California-Nevada River Forecast Center1 

5 B. Southern California Edison snowpack surveys and runoff estimates. 

6 Appendix D outlines the procedures for using the best available information to determine 
7 the forecasted runoff if the DWR forecasts differs significantly from the NWS and SCE 
8 forecasts. 

9 Step 2: Identifying Restoration Year Type and Calculating Annual 
10 Allocation for Restoration Flows 
11 Table 3 identifies the Restoration annual allocation with respect to the unimpaired water 
12 year runoff, along with the ranges of Restoration Year types identified in the Settlement. 

13 Table 3 
14 Restoration Year Type and Allocation 

Unimpaired 
Water Year 

Runoff (TAF) 

Total Friant Dam 
Release (AF) 

SJRRP Annual 
Allocation (AF) 

Restoration Year 
Type (Range of 

Runoff, TAF) 

below 400 116,866 3,620 
Critical-Low 
(up to 400) 

at 400 
and up to 670 

187,785 74,539 
Critical-High 
(400 – 670) 

at 670 272,278 158,953 Dry 
(670 – 930) 

at 930 330,256 216,931 
Normal-Dry 

(930 – 1,450) 
at 1,450 400,256 286,931 

Normal-Wet 
(1,450 – 2,500) at 2,500 547,444 434,119 

above 2,500 673,487 560,162 
Wet 

(2,500 +) 

15 Reclamation will interpolate between the volumes identified in Table 3 to calculate the 
16 annual allocation for each Restoration Year to the nearest TAF.  Figures 3 and 4, below, 
17 illustrates this method. 

1 http://www.cnrfc.noaa.gov/ 
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San Joaquin River Restoration Program 

1 
2 Figure 3 
3 SJRRP Annual Allocation at Friant Dam as a Function of Unimpaired Runoff at 
4 Friant Dam 

5 
6 Figure 4 
7 SJRRP Annual Allocation at Gravelly Ford as a Function of Unimpaired Runoff at 
8 Friant Dam 
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Paragraph 13(j)(i) 

1 Step 3: Setting the Default Flow Schedule 
2 Default flow schedules prepared by Reclamation provide an initial daily distribution of 
3 the annual allocation and a starting point for Restoration Administrator flow schedule 
4 development.  Default flow schedules do not consider Settlement provisions for flexible 

flow shifts, real-time management of flows, use of buffer flows or the potential for 
6 releases above the requirements of the Settlement for flood management, or management 
7 of unexpected seepage losses. Following acceptance of Restoration Administrator flow 
8 schedules, the default schedules are no longer relevant. The Restoration Administrator 
9 may submit a new default flow schedule for review and acceptance by all Settling Parties. 

Appendix D (Default Hydrograph Lookup Tables) provides lookup tables for identifying 
11 default flow schedules for flows at Friant Dam and Gravelly Ford.  The lookup tables 
12 index flow schedules by both date and remaining allocation.  The following sections 
13 describe how to calculate and use the remaining allocation to look up the default flow 
14 schedule. 

The Restoration annual allocation lookup tables in Appendix B (Restoration Annual 
16 Allocation Lookup Tables), or additional tables for time periods not considered in 
17 Appendix B, can be derived from the procedures in Appendix C (Default Flow 
18 Schedules). 

19 Calculating the Remaining Allocation 
The remaining allocation is the annual allocation reduced by the volume of Restoration 

21 Flows released to date. The volume of Restoration Flows released to date is the sum of 
22 mean daily flows at Gravelly Ford less 5 cfs.  Prior and anticipated releases of Buffer 
23 Flows, purchased water, other releases in excess of the Restoration Flow schedule, 
24 including releases for other contractual obligations, will not be debited against the 

Restoration annual allocation. 

26 Setting Default Flow Schedules 
27 The tables in Appendix C (Default Flow Schedules) reflect default flow schedules for 
28 each inflection point in Figure 3 – for each date considered in the tables, the portion of 
29 the default flow schedule that has passed has been subtracted from each row’s total 

annual allocation to determine the remaining allocation for each date. 

31 To use the tables, first identify the date in the top row.  Read down the column labeled 
32 “Remaining Allocation” and identify the row corresponding to the remaining Restoration 
33 annual allocation. Read across that row to obtain the default flow schedule for the 
34 duration of the Restoration Year. In the event that the remaining allocation is not equal 

to one of the listed volumes, but instead falls between two listed values; the default flow 
36 schedule will be determined by linear-interpolation of the two bordering schedules. 

37 The tables provided in Appendix D (Default Hydrograph Lookup Tables) reflect 
38 implementation of the ‘gamma’ transformation pathway, which is one of the four 
39 possible methods for distributing an annual allocation into a default flow schedule.  The 

Restoration Administrator may request changes to the default flow schedule to use any of 
41 the transformations, or some hybrid thereof. 
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San Joaquin River Restoration Program 

1 Coordination with the Restoration Administrator on the 

2 Release of Restoration Flows 


3 On or before January 20 of each year, Reclamation will transmit the first determination of 
4 the Restoration Year Type and Default Flow Schedule for the following Restoration 

Year. Default flow schedules will be updated in a timely manner following each monthly 
6 release of DWR’s Bulletin 120 water year runoff forecast for the San Joaquin River; or 
7 more frequently if determined necessary by Reclamation or requested by the Restoration 
8 Administrator.  Reclamation will discuss forecasts with the Restoration Administrator 
9 before a declaration of default flow schedule.  Monthly or more frequent updates to the 

allocation and schedule, monitoring data, and Friant Dam operations will continue until 
11 the Restoration Administrator and Reclamation agree that additional meetings throughout 
12 the year are no longer necessary. The final determination of Restoration annual 
13 allocation and default flow schedule will occur no later than September 30. 

14 Within 2 weeks of each Restoration Year Type declaration the Restoration Administrator 
may recommend modifications to default flow schedules. Reclamation will first verify 

16 consistency with the Settlement and these Guidelines, and then implement the flow 
17 schedules through the operation of Friant Dam.  In all cases, Reclamation will operate to 
18 the latest, implementable flow schedule recommendation.  The following section 
19 provides guidance on the schedule and content of information transmitted by 

Reclamation to the Restoration Administrator to support a recommendation, and 
21 guidance on information provided to Reclamation by the Restoration Administrator in the 
22 form of a recommendation. 

23 Transmissions to the Restoration Administrator from Reclamation 
24 With each determination of Restoration Year Type and Default Flow Schedule update 

Reclamation will transmit the following to the Restoration Administrator, in writing: 

26  A Restoration budget, including: the annual allocation; releases counted toward 
27 the annual allocation; releases of Buffer Flows; releases of purchased water; the 
28 remaining allocation; and volumes of water banked, stored, or exchanged for 
29 future use to supplement future Restoration Flows. 

 An accounting of releases of Interim and Restoration flows, including Buffer 
31 Flows and purchased water, and an accounting of total flows at each of the 
32 monitoring locations specified in the Settlement. 

33  Flow targets at Gravelly Ford, and the anticipated schedule of releases at Friant 
34 Dam, for the remainder of the Restoration Year. 

 Operating criteria, including ramping rate constraints, channel conveyance 
36 capacity, scheduled maintenance that may restrict the release of Restoration 
37 Flows, and relevant permit requirements. 

38  Flow gains and losses for each reach of the river below Gravelly Ford. 
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Paragraph 13(j)(i) 

1 Reclamation will notify the Restoration Administrator when conditions necessitate a 
2 change in operating criteria for Friant Dam. Unless immediate action is required (e.g., to 
3 provide public health and safety), Reclamation will provide the Restoration 
4 Administrator with no less than a 48-hour notice in writing and by phone of changes to 

the Restoration Administrator’s most recent flow recommendation. Reclamation will 

6 make information publically available and notify the Restoration Administrator and 

7 Settling Parties of its availability.
 

8 Consultation with Federal Fisheries Agencies 

9 As described in the Settlement (Exhibit D), the Restoration Administrator will consult 


with the U.S. Fish and Wildlife Service (USFWS) and NMFS, and these agencies are 
11 responsible for providing input on the Restoration Administrator flow recommendations 
12 for meeting the Restoration Goal through participation in the San Joaquin River 
13 Restoration Program (SJRRP) Technical Advisory Committee (TAC). 

14 Restoration Administrator Flow Schedule Recommendations 
The Restoration Administrator will consult with the TAC and make an initial flow 

16 recommendation to Reclamation by January 31 of each year following the receipt of 
17 Reclamation’s initial default flow schedule.  When Reclamation provides an updated 
18 forecast and the default flow schedules, the Restoration Administrator will have three 
19 days to update the then-current Restoration Flow schedule before Reclamation makes any 

changes in flow release from the Restoration Administrator’s most recently adopted 
21 recommendation. Reclamation may request additional recommendations as necessary to 
22 assist its determination of water supply allocations, or to help manage emergency or 
23 rapidly changing hydrologic conditions. At any time, the Restoration Administrator may 
24 submit a new flow schedule or revise an existing flow schedule, provided that the 

recommendation is consistent with the Settlement and these Guidelines. 

26 Restoration Administrator recommendations include the following, as appropriate: 

27  Flow Schedule – The rate and timing of Friant Dam releases for the entire annual 
28 allocation across the current Restoration Year.  The schedule should demonstrate 
29 consistency with the annual allocation, and other provisions of the Settlement. 

 Pulse Flow Recommendations – The ramping rates, time windows, and peak 
31 flow specifications for desired pulses. 

32  Buffer Flows – The recommended use of Buffer Flows. 

33  Purchased Water – The recommended acquisition and use of water purchased to 
34 support the Restoration Goal. 

 Use of Banked or Stored Water – A recommendation regarding the use of water 
36 that has been banked or stored pursuant to Paragraphs 13(i)(1) and (2). 
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San Joaquin River Restoration Program 

1  Recommendation on Unreleased Flows – When there are Unreleased 

2 Restoration Flows, the Restoration Administrator may make recommendations 

3 regarding the management of such water. 


4 	 Modifications to Flood Releases – Suggestions on how ramping up to or down 
from a flood could improve success in meeting the Restoration Goal. 

6  Additional Points of Concern – Concerns or suggestions for consideration by 

7 Reclamation that fall outside of the sections above. 


8 Consistency of Restoration Administrator Recommendations with 

9 Settlement and Settlement Act 


Reclamation will determine the consistency of Restoration Administrator 
11 recommendations with the Settlement and Settlement Act, including the assessment of 
12 whether the Restoration Administrator Restoration Flow recommendations are consistent 
13 with the Settlement and operating criteria. 

14 	 Reclamation will implement the Restoration Administrator flow schedule under the 
following conditions: 

16  The recommendation schedules a volume of water equal to the most current full 
17 allocation for Restoration, with flexible flow shifts, and additional schedules of 
18 Buffer Flow releases, recommended releases of purchased water, and releases of 
19 water pursuant to Paragraph 13(i) 

 The timing of releases is consistent with provisions for flexible flow operations in 
21 Exhibit B of the Settlement, provided in Appendix D (Exhibit B of the 
22 Settlement) 

23  The implementation of releases will be consistent with the Settlement regarding 
24 effects on water supply reductions to Friant Division long-term contractors 

 The releases do not impact public safety. 

26  The recommendation is otherwise consistent with the terms and conditions of the 
27 Settlement, the Settlement Act, and permit conditions 

28 If the recommendation departs from these terms, but there is agreement among 
29 Reclamation and the Settling Parties that the changes are acceptable, then Reclamation 

will accept the recommended changes. 

31 The Restoration Administrator will be notified of constraints on operating criteria with 
32 each transmission of the default flow schedule, and within 24 hours of an event or 
33 emergency condition that requires a departure from the Restoration Administrator 
34 recommendations. 

28 – December 2013	 Restoration Flows Guidelines 



  

 

 

 

Paragraph 13(j)(i) 

1 Reclamation must receive a recommendation which is consistent with the Settlement and 
2 Settlement Act before implementing a change in releases.  Each Restoration 
3 Administrator recommendation will be reviewed for acceptability by Reclamation within 
4 5 days of receipt. 

5 In the event that the Restoration Administrator submits a request for an immediate 
6 change in flows to respond to conditions in the river that affect the near-term survival of 
7 fish or otherwise negatively affects the Restoration Goal, Reclamation will respond 
8 within 24 hours by making the requested change.  If the Restoration Administrator 
9 recommendation does not conform to either the Settlement or safe operating criteria, 

10 Reclamation will inform the Restoration Administrator within 24 hours of any 
11 discrepancies and request a revised recommendation. 

12 Management of Friant Dam Releases for Flow Targets 
13 Reclamation will release the flow schedule at Friant Dam and to meet targets at 
14 Gravelly Ford.  Releases will meet channel losses and riparian diversion requirements in 
15 Reach 1, including attaining the 5 cfs of flow requirement at Gravelly Ford. 

16 Paragraph 13(j)(ii) of this guidance document describes procedures for compliance with 
17 Gravelly Ford flow targets; Paragraph 13(j)(iv), releases for Unexpected Seepage Losses. 
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Paragraph 13(j)(ii) 

1 Paragraph 13(j)(ii) – Measuring, 
2 Monitoring, and Reporting of 
3 Restoration Flows 
4 Procedures for the measurement, monitoring and reporting of the daily 
5 releases of the Restoration Flows and the rate of flow at the locations 
6 listed in Paragraph 13(g) to assess compliance with the hydrographs 
7 (Exhibit B) and any other applicable releases (e.g., Buffer Flows) 

8 Reclamation will finalize and publish flow rates for Restoration Flows and other 
9 applicable releases within 20 days of the end of the prior month.  Reclamation and the 

10 implementing agencies will assist the Restoration Administrator and the TAC in the 
11 development of information needed to inform the Restoration Administrator’s flow 
12 recommendations.  This assistance will be guided by the development of an annual 
13 Monitoring and Analysis Plan. 

14 Measurement, Monitoring, and Reporting of Daily Flow 
15 Rates 

16 In addition to publishing finalized monthly flow rates and volumes, Reclamation will 
17 provide provisional telemetry data on-line, via CDEC, and publish final Quality 
18 Assurance/Quality Control mean daily flow data on-line as it becomes available. Final 
19 flow data will be made available no later than the month following the end of the 
20 reporting period for the following locations: 

21 1. At or immediately below Friant Dam (measured at CDEC station MIL). 

22 2. At Gravelly Ford (measured at CDEC station GRF). 

23 3. Below the Chowchilla Bifurcation Structure (measured at CDEC station SJB). 

24 4. Below Sack Dam (measured at CDEC station SDP). 

25 5. At the head of Reach 4B (measured at CDEC station SWA). 

26 6. At the San Joaquin River and Merced River confluence (measured at CDEC 
27 station SMN). 

28 Electronic links to the online data are provided in Appendix E (Reach Definitions and 
29 CDEC Gages) for each CDEC station. Flow data collection will comply with U.S. 
30 Geological Survey guidelines for flow measurement (Buchanan and Somers, 1969). 
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1 Development and Publication of the Monitoring and 

2 Analysis Plan 


3 The Monitoring and Analysis Plan will include the following information: 

4  A discussion of the Restoration Administrator recommendations and factors 
influencing the release of Restoration Flows (e.g., operating agreements, 


6 construction schedules, management plans, and environmental compliance 

7 coverage) 


8  A description of planned monitoring activities and locations for the following 
9 Restoration Year, including a plan for monitoring and determining unexpected 

gains and losses in reaches of the river between Gravelly Ford and the Merced 
11 River. 

12  A summary of actions taken during the previous year to implement the Settlement 
13 and Restoration Administrator recommendations, including an account of 
14 Restoration Flows, physical and biological monitoring results, and real-time 

operation decisions.  The summaries will also include the following: 

16 	 A synthesis of key findings and information needs for future efforts 

17  Information needs, purpose, and objectives for monitoring and analysis 
18 activities 

19 	 An inventory of physical and biological monitoring activities conducted or 
proposed for implementation 

21 	 Limitations on the release of Restoration Flows  

22 	 Summaries and technical data for studies and monitoring activities 

23  A list of technical tools for evaluating and predicting conditions in the San 
24 Joaquin River 

To the greatest extent possible, the Monitoring and Analysis Plan will incorporate 
26 Restoration Administrator recommendations for monitoring and analysis. The schedule 
27 for coordination on the Monitoring and Analysis Plan is displayed in Figure 5, below. 
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Paragraph 13(j)(ii) 

2 Figure 5 

3 Publication Schedule for SJRRP Monitoring and Analysis Plan 


4 Flow Compliance Evaluation 

5 The following compliance protocols will meet the terms and conditions of the Settlement 
6 with respect to flows at Friant Dam and Gravelly Ford. 

7 A. Friant Dam and Gravelly Ford Flow Targets 

8 1. The daily targets for the Friant release and Gravelly Ford flows are those set 
9 forth in Exhibit B of the Settlement as modified by recommendation from the 

10 Restoration Administrator and implemented by Reclamation. 
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1 2. When changing the release from Friant Dam to achieve a new target value at 
2 Gravelly Ford, Reclamation shall adjust releases based on the difference 
3 between reported Gravelly Ford flows and the target at Gravelly Ford. Flow 
4 adjustments at Friant Dam shall be made any day of the week to achieve a 

new target value at Gravelly Ford. 

6 B. Friant Dam and Gravelly Ford Flow Target Compliance 

7 1. Flow values used to measure compliance will be the Friant release and the 

8 6 a.m. Gravelly Ford discharge as reported each day in the Millerton Daily 

9 Report, averaged over the current and 2 previous days. 


2. If the measured flows at Gravelly Ford are not within +/- 10 cfs of the flow 
11 target, then the Friant release shall be adjusted (increased/decreased) as 
12 follows: 

13 a. Weekly flow adjustments shall continue until the flow target is reached. 

14 b. If the measured flows at Gravelly Ford exceed the flow target, the 
Friant Dam release can be adjusted, but not below the flow release target 

16 from Friant Dam. 

17 3. For compliance during times outside the Spring Pulse, Riparian Recruitment, 
18 and Fall Pulse periods, Reclamation shall evaluate losses from Friant Dam to 
19 Gravelly Ford twice a week, Mondays and Fridays, and make adjustments at 

Friant Dam as follows: 

21 a. Reclamation will determine average flow rates at Friant Dam, MIL t , and 
22 Gravelly Ford, GRF t each day based on the average of the most recent 
23 three Millerton Daily Reports. 

24 b. Beginning 7 days after the conclusion of the Flexible Flow Period (or 
Riparian Recruitment when applicable), Reclamation will evaluate the 

26 measured losses, Lm, daily by subtracting the average Friant release 4 days 
27 prior, t-4, from the 3-day average Gravelly Ford flow calculated on the 
28 current day. 

29 L m  GRF t  MIL t4 

c. Reclamation will determine a target loss, LT, by subtracting the 
31 Friant Dam release in the Flow Schedule, MILT, from the Gravelly Ford 
32 flow target in the Flow Schedule, GRFT. 

33 L T  GRF T  MIL T 
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Paragraph 13(j)(ii) 

1 d. Reclamation will determine the difference between target and measured 
2 losses between Friant Dam and Gravelly Ford, L , by subtracting the 
3 measured loss from the target loss. 

4 L  L T  L m 

e. When the difference between the target and measured losses is greater 
6 than 10 cfs, Reclamation shall evaluate and adjust releases from 
7 Friant Dam. 

8 f. Reclamation shall determine a controlling release from Friant Dam for 
9 flows at Gravelly Ford as the sum of the Gravelly Ford target and the 

average of the measured losses from previous four days. 

11 MILGRF = GRFT + Average (Lmt‐1 + Lmt‐2 +Lmt‐3 +Lmt‐4) 

12 g. Reclamation shall adjust releases from Friant Dam to the larger of either 
13 the controlling release for flows at Gravelly Ford or the Friant Dam 
14 release target, but by no less than 15 cfs. 

4. For compliance during the  Fall Pulse Flow periods as defined by Exhibit  B, 
16 the flows shall be managed as follows with respect to complying with the 
17 Gravelly Ford flow target: 

18 a. If flows are being increased to a release from Friant Dam which is not 
19 specified in Exhibit B, the corresponding Gravelly Ford flow 

requirement shall be determined by subtracting the assumed riparian 
21 release for that time period, as shown in Exhibit B; 

22 b. The flows from Friant Dam shall be adjusted 5 days ahead of the Fall 
23 Pulse to meet the target flow at Gravelly Ford at the beginning of the 
24 Fall Pulse. 

c. The flows from Friant Dam shall be adjusted considering the 
26 prevailing field losses to maintain the target flow at Gravelly Ford 
27 during the pulse period. 

28 
29 

d. The flows from Friant Dam shall be adjusted to post pulse base flow 
starting from the 7th day of the Fall Pulse to maintain the allocated 
flow volume during the pulse. 

31 Any flow adjustment made pursuant to A(2) or B(4) of this section will be in addition to 
32 any scheduled change provided in A(1) of this section.  Further details are provided in 
33 Appendix F, Gravely Ford Compliance. 
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Paragraph 13(j)(iii) 

1 Paragraph 13(j)(iii) – Recovered Water 
2 Account 
3 Procedures for determining and accounting for reductions in water 
4 deliveries to Friant Division long-term contractors caused by Interim 

Flows and Restoration Flows  

6 Paragraph 16(b) 

7 A Recovered Water Account (the "Account") and program to make water 
8 available to all of the Friant Division long-term contractors who provide 
9 water to meet Interim Flows or Restoration Flows for the purpose of 

reducing or avoiding the impact of the Interim Flows and Restoration 
11 Flows on such contractors. In implementing this Account, the Secretary 
12 shall: 

13 (1) Monitor and record reductions in water deliveries to Friant Division 
14 long-term contractors occurring as a direct result of the Interim 

Flows and Restoration Flows that have not been replaced by 
16 recirculation, recapture, reuse, exchange or transfer of Interim 
17 Flows and Restoration Flows or replaced or offset by other water 
18 programs or projects undertaken or funded by the Secretary or other 
19 Federal Agency or agency of the State of California specifically to 

mitigate the water delivery impacts caused by the Interim Flows and 
21 Restoration Flows ("Reduction in Water Deliveries"). For purposes 
22 of this Account, water voluntarily sold to the Secretary either to 
23 mitigate Unexpected Seepage Losses or to augment Base Flows by 
24 any Friant Division long-term contractor shall not be considered a 

Reduction in Water Delivery caused by this Settlement. The Account 
26 shall establish a baseline condition as of the Effective Date of this 
27 Settlement with respect to water deliveries for the purpose of 
28 determining such reductions. The balance of any Friant Division 
29 long-term contractor in the Account shall be annually adjusted in 

accordance with the provisions of this Paragraph 16(b)(1) and of 
31 Paragraph 16(b)(2). Each Friant Division long-term contractor's 
32 account shall accrue one acre foot of water for each acre foot of 
33 Reduction in Water Deliveries, In those years when, pursuant to 
34 Paragraphs 13(a) and 18, the Secretary, in consultation with the 

Restoration Administrator, determines to increase releases to 
36 include some or all of the Buffer Flows, Friant Division long-term 
37 contractors shall accrue into their account one and one quarter acre 
38 foot of water for each acre foot of Reduction in Water Deliveries; 

39 … 

Reclamation will maintain a Recovered Water Account (RWA) and program to make 
41 water available to all of the Friant Division long-term contractors who provide water to 
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1 meet Interim Flows and Restoration Flows, collectively hereinafter in this section 

2 referred to as Restoration Flows, for the purpose of reducing or avoiding the impacts of 

3 the Restoration Flows on such contractors. 


4 Determining Reduction in Water Deliveries 

To determine the reduction in water deliveries to Friant Division long-term contractors 
6 caused by Restoration Flows, Reclamation will use an operational model to calculate 
7 deliveries under a scenario with Restoration and a scenario without Restoration 
8 (baseline). The baseline model determines the potential gross reduction in Friant-wide 
9 water deliveries; to determine the net reduction in water deliveries for each contractor, a 

series of “tests” or comparisons are done, which are detailed in Appendix H. Appendix H 
11 describes the background and rationale for the selected methodology and a more detailed 
12 step-by-step procedure for calculating the net reduction in water deliveries, summarized 
13 below. 

14 	 1. Determine Friant-wide Impacts using the daily Water Use Curve model 
(March through July period). 

16 2. Determine Friant-wide Impacts using late season spill calculations (August 
17 through February period). 
18 3.	 Summation of Friant-wide impacts (March through February water year). 
19 4.	 Compare total Friant-wide water made available to Contractors with 

Restoration (from Step 1 Item 7 and Step 2 Item 10 below) to Friant-wide 
21 total contract quantity of 2.2 MAF. 
22 5. Compare Step 3 to Step 4 and use the lesser of the two as net Friant-wide 
23 Impacts. 
24 	 6. Distribution of net Friant-wide Impacts from Step 5 to each individual 

Contractor. 
26 7. Compare actual total water made available to each individual Contractor to 
27 each Contractor’s total contract amount. 
28 8. Compare Step 6 to Step 7 and use the lesser of the two as the net impact to 
29 each individual Contractor. 

The available water supply equals the storage in Millerton Lake above the dead pool plus 
31 the inflow into Millerton Lake. The baseline calculation will first use available water 
32 supply to meet river releases.  River releases under the without-Restoration condition will 
33 simulate riparian holding contract requirements using the Exhibit B critical-low schedule.  
34 River releases with Restoration will use the Restoration Flow Schedule (i.e. Restoration 

Administrator recommendation accepted by Reclamation) at Friant Dam. 

36 For water deliveries to Friant Division long-term contractors (deliveries), the baseline 
37 calculation incorporates a potential contractor water use curve composed of the daily 
38 diversion rates shown in Table 4 as the maximum demand of the Friant Division long-
39 term contractors for Class 1 and Class 2 water supplies. 
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Paragraph 13(j)(iii) 

1 The baseline calculation will make deliveries from the remaining water supply after 
2 meeting river releases.  Deliveries equal the lesser of the remaining available water 
3 supply, canal capacity, or the cumulative water use curve.  Water supply in excess of 
4 river releases and deliveries accumulates as potential storage and may “spill.” The 
5 baseline calculation limits the storage to Millerton Lake capacity. 

6 Table 4. 
7 Water Use Curve 

Month 
Diversion 

Rate 
(cfs) 

Monthly 
Volume 

(AF) 

Percent 
Class 2 

Contract 
March 1,593.8 98,000 7 
April 2,823.3 168,000 12 
May 3,643.0 224,000 16 
June 4,705.6 280,000 20 
July 4,553.8 280,000 20 

8 The contract supply equals deliveries plus storage up to a maximum of the full contract 
9 amounts for Class 1 and Class 2, a total of approximately 2.2 million acre-feet (AF).  The 

10 baseline calculation method will determine the gross reduction in water deliveries to 
11 Friant Division long-term contractors as the difference between contract supply with 
12 Restoration Flows and contract supply without Restoration Flows. 

13 Scheduled Restoration releases from Millerton Lake from August through February will 
14 not count as a reduction in water deliveries to Friant Division long-term contractors on 
15 days when actual releases are in excess of requirements to meet Restoration Flows as 
16 determined by Reclamation, i.e. late-season flood releases.   

17 The reduction in water deliveries Friant-wide and for each contractor are calculated after 
18 a series of “tests” or comparisons are done as described in Appendix. This is the total 
19 RWA balance. 

20 Reclamation will increase RWA balances by 1 AF for each AF of Reduction in Water 
21 Deliveries, except for Buffer Flows.  Reclamation will increase the RWA balances by 
22 1.25 AF for each AF of Buffer Flows that cause impacts as identified in Appendix H.  
23 Reclamation will not increase RWA balances for scheduled releases of Buffer Flows 
24 occurring when making releases for flood management in excess of the Restoration Flow 
25 Schedule. 

26 Recirculation, Replacement or Offset Programs and Projects 
27 After the calculation of reduction in water deliveries, water recirculated to a contractor, 
28 and then replacement or offset programs, will reduce the calculated net reduction in water 
29 deliveries. 

30 RWA balances will be decreased for programs and projects undertaken or funded by 
31 Reclamation or other Federal agency or agency of the State of California specifically to 
32 mitigate the water delivery impacts caused by Restoration Flows.  Those programs and 
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1 projects are identified in Appendix G, including the amount of replacement or offset 

2 resulting from implementation of the programs and projects. 


3 Accounting for Reductions in Water Deliveries 

4 Reclamation will maintain an accounting for each Friant Division long-term contractors 
that will include: reductions in water deliveries, replacement or offset programs and 


6 projects, RWA deliveries, and transfers.  Reclamation will determine the Reductions in 

7 water deliveries annually.  By March 31 of each year, Reclamation will provide the 

8 Settling Parties with an accounting for the prior Restoration Year that will include 

9 reductions in water deliveries, and RWA balances as of the last day of the prior 


Restoration Year. Reclamation will provide the Settling Parties with a monthly update of 
11 the RWA balances that will account for applicable deliveries, transfers, and offset 
12 programs and projects.  RWA balances will not reflect future anticipated impacts. 

13 Paragraph 16(b) Deliveries 
14 Paragraph 16(b) Deliveries are subject to a determination by Reclamation that wet 

hydrologic conditions exist and water is not needed for Restoration Flows as provided in 
16 the Settlement, to meet Friant Division long-term Contractor obligations, or to meet other 
17 contractual obligations of Reclamation existing on the Effective Date of the Settlement.  
18 Paragraph 16(b) Deliveries shall be made available to the Friant Division long-term 
19 contractors at the total cost of $10.00 per AF, which amounts shall be deposited into the 

Restoration Fund. 

21 Paragraph 16(b) Deliveries shall be made available to all of the Friant Division long-term 
22 Contractors who experience a reduction in water deliveries as a direct result of 
23 Restoration Flows, as reflected in individual RWA balances.  Eligibility to receive 
24 Paragraph 16(b) Deliveries will be determined based upon the annual update of RWA 

Balances. Paragraph 16(b) Deliveries will have priority over 215 Water, but a lower 
26 priority than Class 1 and Class 2 contract supplies.  Friant Division long-term Contractors 
27 may exchange, bank, or transfer Paragraph 16(b) Deliveries with other Friant and non-
28 Friant Division long-term Contractors. 

29 Paragraph 16(b) Deliveries shall decrease the RWA balances of Friant Division long-
term Contractors.  Paragraph 16(b) Deliveries made available and not diverted by 

31 Friant Division long-term contractors do not decrease the RWA balances. 

32 Transfers of RWA Balances 
33 Only Friant Division long-term contractors may hold RWA accounts.  Accordingly, 
34 transfers of RWA balances may only be among other Friant Division long-term 

contractors, although Friant contractors may make Paragraph 16(b) Deliveries to non-
36 Friant contractors. Any Friant Division long-term contractor transferring its RWA 
37 balance shall notify Reclamation in writing, as soon as practical. 
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Paragraph 13(j)(iv) 

1 Paragraph 13.(j)(iv) – Methodology for 
Monitoring Seepage Losses 

Developing a methodology to determine whether seepage losses and/or 
downstream surface or underground diversions increase beyond current 
levels assumed in Exhibit B. 

Reclamation will assess seepage losses and/or downstream surface or underground 
diversions, including the reliability of the measuring station and the quality of the data, at 
least once a year and report results in the SJRRP Monitoring and Analysis Plan.  In 
assessing seepage losses and/or downstream surface or underground diversions, 
Reclamation will use final flow records or best available information for Reaches 2 
through 5, as defined in the Settlement. The availability and reliability of gaging stations 
were considered in determining segments of the San Joaquin River where seepage losses 
and/or downstream surface or underground diversions would be evaluated in Reaches 2 
through 5. Figure 6 provides the relative location of these gages to each other and the 

2 

3 
4 
5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 reaches of the San Joaquin River. 

16
17 San Joaquin River Restoration Study Background Report (McBain & Trush, Inc. [eds]), 2002)
 

18 Figure 6. 

19 Gages and Reaches of the San Joaquin River in the SJRRP Restoration Area
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1 Losses in Reach 1 are described and managed for under Paragraph 13(j)(ii) of these 
2 Guidelines. For the purposes of this section, the determination of seepage losses and/or 
3 downstream surface or underground diversions for Reaches 2 through 5 will be measured 
4 at gage locations, as identified below. Electronic links to the online data are provided in 

Appendix E (Reach Definitions and CDEC Gages) for each CDEC station. 

6  Reach 2 – Gravelly Ford gage (GRF) to below the Chowchilla Bifurcation 

7 Structure (SJB)
 

8  Reach 3 – Below the Chowchilla Bifurcation Structure (SJB) to below Sack Dam 
9 (SJD) 

 Reach 4 – Below Sack Dam (SJD) to the top of Reach 4B (SWA) 

11  Reach 5 – Top of Reach 4B (SWA) to the confluence of the Merced River (SMN) 

12 The determination of seepage losses and/or downstream surface or underground 
13 diversions will use the following time periods for assessment based on the hydrograph 
14 component: 

 Fall Base and Spring-Run Incubation Flow – October 1 through October 31 

16  Fall-Run Attraction Flow – November 1 through November 10 (November 6 in 
17 critical years) 

18  Fall-Run Spawning and Incubation Flow – November 11 (November 7 in 
19 critical years) through December 31 

 Winter Base Flows – January 1 through February 28 (February 29 in leap years) 

21  Spring Rise and Pulse Flows – March 1 through April 30  

22  Summer Base Flows – May 1 through August 31 

23  Spring-Run Spawning Flows – September 1 through September 30 

24 For each of the reaches and time periods, Reclamation will compute the cumulative 
volume entering and leaving the reach over the time period and compare it to the “current 

26 levels assumed in Exhibit B,” as described in the following sections. 

27 Reach 2 

28 Exhibit B (Footnote 2 under Tables 1A through 1F) describes losses in Reach 2 as a 
29 function of flows at the Gravely Ford gage station. Table 5 summarizes the relationships 

between flow and loss in Exhibit B. 
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 Paragraph 13(j)(iv)  

1 Table 5. 
2 Reach 2 Losses in Exhibit B 

Flow at the Gravelly Ford Anticipated Reach 2 
Gage Station (cfs) Losses (cfs) 

 

 
 
 

 

 

 






<300 80 
300-400 90 
400-800 100 

>800 Figure 2-4 of the Background Report 

3 For flows greater than 800 cfs, Exhibit B footnotes reference Figure 2-4 of the San 
4 Joaquin River Restoration Study Background Report (McBain & Trush Inc. [eds]), 2002), 

provided below as Figure 7. 5 

6 
7 Figure 7. 

8 Relationship Between Flows at Gravelly Ford Gage Station and Losses in Reach 2 


9 Exhibit B assumes no losses in Reach 2B between the Chowchilla Bypass Bifurcation 
10 Structure and Mendota Pool. 

11 Reach 3 

12 Exhibit B assumes no incremental losses in Reach 3, and that Reach 3 may become a 
13 gaining reach over time if the aquifer in Reach 2 becomes sufficiently recharged. 
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1 An operational loss has been assumed for Reach 3, in advance of the completion of the 
2 Mendota Pool Bypass. This loss has been calculated to be 10 cfs downstream from the 
3 Chowchilla Bifurcation Structure (SJB) gage station to San Mateo, with an additional 
4 5-percent loss for Mendota Pool and Reach 3, pursuant to the agreement between 
5 Reclamation and the San Luis Delta Mendota Canal Authority. Changes to losses in this 
6 reach may result from future monitoring evaluations, or implementation of the Reach 2B 
7 and Mendota Pool Bypass project. 

8 Reach 4 

9 Exhibit B assumes seasonal losses in Reach 4A and gains in Reach 4B, with a net gain in 
10 Reach 4 flow. Future measured losses, including losses that may occur in the 
11 Eastside Bypass, will be considered Unexpected Seepage Losses. 

12 Reach 5 

13 Exhibit B assumes net gains from Mud and Salt sloughs in Reach 5, with no net losses. 
14 Reduction in measured gains from Mud and Salt sloughs below those assumed in 
15 Exhibit B will not be considered an Unexpected Seepage Loss. 

16 
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Paragraph 13(j)(v) 

1 

2 

Paragraph 13(j)(v) – Unforeseen, 
Extraordinary Circumstances 

3 Procedures for making real-time changes to the actual releases from 
4 Friant Dam necessitated by unforeseen or extraordinary circumstances 

Real-time changes to the actual releases from Friant Dam necessitated by unforeseen or 
6 extraordinary circumstances consist of deviations from the scheduled release of 
7 Restoration Flows or hydrograph-based flow schedules described in Exhibit B. For the 
8 purposes of this section, unforeseen or extraordinary circumstances are unlikely, 
9 pressing, and short-term in duration. 

While emergency circumstances may necessitate real-time changes to the actual releases 
11 from Friant Dam, the procedures for managing those emergencies are provided in 
12 existing operational criteria and plans, and are beyond the provisions of this document. 
13 Reclamation will evaluate circumstances identified by the Restoration Administrator to 
14 see if declaration of an emergency is justified.  Under emergency circumstances, 

Reclamation will communicate with the Settling Parties and Restoration Administrator 
16 about changes in releases at Friant Dam as soon as possible at a time and in a manner that 
17 does not interfere with responding to the emergency condition. 

18 Reclamation or the Restoration Administrator may initiate the evaluation of 
19 circumstances requiring real-time changes to the actual releases from Friant Dam. 

Reclamation will determine whether a circumstance qualifies for real-time changes based 
21 on an assessment of the following factors: 

22 Factor 1 – Identification of Extraordinary or Unforeseen Circumstance 
23 The Restoration Administrator may recommend real-time changes to the actual-releases 
24 at Friant Dam at any time, consistent with provisions for flexibility provided in the 

Settlement. The recommendation shall include, at a minimum, the desired flow changes 
26 and anticipated duration, a brief explanation of the extraordinary or unforeseen 
27 circumstance, and the purpose and need for real-time changes. If approved, Reclamation 
28 will coordinate the implementation of the recommendation with the 
29 Restoration Administrator. 

Circumstances requiring changes in releases at Friant Dam for the purpose of operating, 
31 maintaining or repairing infrastructure that is not part of the Central Valley Project will 
32 be managed using the procedures in this section. 

33 Factor 2 – Duration has a Foreseeable End 
34 The circumstances requiring real-time management shall have a foreseeable end.  Long-

term problems, persisting issues or maintenance activities that had been previously 
36 unforeseen do not necessarily qualify for remedy through this provision. 
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1 Circumstances must appear to affect the release of Restoration Flows for a period longer 
2 than 24-hours, or appear to jeopardize achievement of the Restoration Goal. 

3 Factor 3 – Operational feasibility of real-time management 
4 Reclamation will review requested real time management changes to verify the capability 

of Central Valley Project and other facilities to accommodate the requested real-time 
6 management, and to evaluate the likely consequences of changes to flow schedules, flows 
7 in the Restoration Area, and water supplies resulting from the request. 

8 Approval
 
9 Following the review of the previous factors, Reclamation will make a decision on 


approval of the request for real-time management within 24 hours.  Regardless of the 
11 decision, Reclamation will provide written notifications of the decision to the appointed 
12 representatives of the Settling Parties, the Restoration Administrator, and any other 
13 parties that are anticipated to be affected. 

14 Commitment of Resources 

Management of real-time changes shall require a commitment of all necessary resources 
16 of SJRRP, Settling Parties, and Restoration Administrator to address the circumstance 
17 requiring the real-time changes until such a time that the circumstance has been resolved.  
18 This commitment of resources is intended to bring resolution to the circumstances such 
19 that releases can return to the latest approved flow schedule as soon as possible. 

Transition Between Real-Time Management and Regular 
21 Schedules 

22 Real time management is limited to short term circumstances and will be transitioned 
23 back to the latest approved flow schedule flows as soon as possible after the requiring 
24 circumstances have been addressed.  The transition will comply with all default 

procedures at Friant Dam for release adjustment. 
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Paragraph 13(j)(v) 

1 Paragraph 13(j)(vi) – Restoration Flows 
2 during Flood Releases 
3 Procedures for determining the extent to which flood releases meet the 
4 Restoration Flow hydrograph releases made in accordance with 

Exhibit B. 

6 Flood releases occur as the result of an unusually large water supply not otherwise 
7 storable for Central Valley Project purposes, or infrequent and otherwise unmanaged 
8 flood flows of short duration. In the event that Reclamation determines that it is 
9 necessary to release water in excess of the Restoration Flow schedule for the purposes of 

flood management, the daily quantities of flow determined to meet the Restoration Flow 
11 hydrograph shall equal the daily volumes of flow provided in the most recent and adopted 
12 Restoration Flow Schedule. 

13 Releases of riparian recruitment flows shall occur within 90 days following the peak 
14 Flushing Flow release, as identified in the Restoration Flow schedule.  Riparian 

recruitment flows may be re-scheduled by the Restoration Administrator within the 90 
16 day period; however, the Restoration Administrator will be limited to the total volume of 
17 riparian recruitment flows allocated for the year, less the volume of riparian recruitment 
18 flows that has already been scheduled and released for the year. 

19 During years when Riparian Recruitment flows may be available, Reclamation shall meet 
as soon as practical with the other Settling Parties, Implementing Agencies, and 

21 Restoration Administrator to discuss operating conditions and objectives at Friant Dam 
22 and in the San Joaquin River for achieving riparian recruitment needs.  Thereafter, the 
23 Restoration Administrator shall be responsible for determining the need and schedule for 
24 subsequent workgroups or meetings based on then-current hydrologic, operational, and 

ecological conditions. Reclamation, to the extent practical, shall keep the Restoration 
26 Administrator updated on changes in conditions related to flood control, and participate 
27 in subsequent workgroups and meetings as requested by the Restoration Administrator. 
28 Subject to the procedures in Paragraph 13(j)(i) of these Guidelines, the Restoration 
29 Administrator may update the Riparian Recruitment schedule as needed to ensure that the 

riparian recruitment can be achieved with any remaining available volumes, and within 
31 the 90-day time period. 
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Revision Process 

1 Revision Process 
2 At any time, the Settling Parties, Implementing Agencies, and/or Restoration 
3 Administrator may suggest amendments and/or supplements to these Guidelines by 
4 notifying the other parties in writing of the suggested revision, including all supporting 

documentation. Within 30 days of receiving suggested amendments and/or supplements, 
6 Reclamation shall evaluate all suggested revisions and provide a written response to the 
7 parties as to whether the suggested revision is: Accepted; Under Review; or, Not 
8 Accepted. 

9 “Accepted” revisions shall be evaluated by Reclamation as to whether they are a 
substantive or non-substantive revision to these Guidelines. Any substantive revision 

11 shall only be made after consultation by Reclamation with the Settling Parties and 
12 Restoration Administrator.  Non-substantive revisions shall be made by Reclamation 
13 without consultation with the Settling Parties and Restoration Administrator. 

14 “Under Review” revisions are those that are likely to result in a revision to these 
Guidelines but require additional information.  Reclamation shall notify the Settling 

16 Parties and Restoration Administrator whenever a suggested revision is “Under Review” 
17 and the additional information required from the requesting party.  Upon the requesting 
18 party providing the additional information, Reclamation shall consult with the Settling 
19 Parties and Restoration Administrator on the suggested revision. 

“Not Accepted” revisions shall include a written explanation by Reclamation to the 
21 Settling Parties and Restoration Administrator as to the basis for not including the 
22 suggested revision into these Guidelines. 

23 Any revised Guidelines shall be published on the SJRRP website and provided to the 
24 Settling Parties and Restoration Administrator as soon as practical.  Unless otherwise 

provided, the revised Guidelines shall take effect immediately upon publication on the 
26 SJRRP website. 

27 
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Appendix A 
Facilities of the Friant Division, Central Valley Project 

1 Appendix A – Facilities of the Friant 
2 Division, Central Valley Project 
3 This Appendix lists the facilities of the Friant Division, CVP that are relevant to 
4 Paragraph 13(e) of the Settlement: 

5  Friant Dam 

6  Friant-Kern Canal 

7  Madera Canal 

8  Appurtenant facilities owned by Reclamation 
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Appendix B 
Restoration Annual Allocation Lookup Tables 

1 Appendix B– Restoration Annual 
2 Allocation Lookup Tables 
3 Table B-1 provides look-up values for Restoration Annual Allocation in TAF per each 10 
4 TAF increment of forecasted annual flow on the San Joaquin River.  For reference, the 
5 Exhibit B Restoration Year Types are noted to the left of each increment of forecast. 

6 Table B-1. 

7 Friant Dam Default Restoration Flow Schedule, Spring Forecasting Period 


Restoration 
Year Type 

Unimpaired 
Water Year 

Runoff 
(TAF) 

SJRRP 
Annual 

Allocation 
at Friant 
Dam (TA) 

SJRRP 
Annual 

Allocation at 
Gravelly 

Ford (TAF) 

Restoration 
Year Type 

Unimpaired 
Water Year 

Runoff 
(TAF) 

SJRRP 
Annual 

Allocation 
at Friant 
Dam (TA) 

SJRRP 
Annual 

Allocation at 
Gravelly 

Ford (TAF) 
Critical-Low Up to 400 116.85 3.62 

Normal-Dry 

930 330.3 217.07 

Critical-High 
400 up to 

670 
187.79 74.56 940 331.63 218.40 

Dry 

670 272.28 159.05 950 332.98 219.75 
680 274.55 161.32 960 334.33 221.10 
690 276.78 163.55 970 335.67 222.44 
700 279.01 165.78 980 337.02 223.79 
710 281.24 168.01 990 338.36 225.13 
720 283.47 170.24 1000 339.71 226.48 
730 285.71 172.48 1010 341.06 227.83 
740 287.94 174.71 1020 342.4 229.17 
750 290.17 176.94 1030 343.75 230.52 
760 292.4 179.17 1040 345.09 231.86 
770 294.63 181.40 1050 346.44 233.21 
780 296.87 183.64 1060 347.79 234.56 
790 299.1 185.87 1070 349.13 235.90 
800 301.33 188.10 1080 350.48 237.25 
810 303.56 190.33 1090 351.82 238.59 
820 305.79 192.56 1100 353.17 239.94 
830 308.03 194.80 1110 354.52 241.29 
840 310.26 197.03 1120 355.86 242.63 
850 312.49 199.26 1130 357.21 243.98 
860 314.72 201.49 1140 358.55 245.32 
870 316.95 203.72 1150 359.9 246.67 
880 319.19 205.96 1160 361.25 248.02 
890 321.42 208.19 1170 362.59 249.36 
900 323.65 210.42 1180 363.94 250.71 
910 325.88 212.65 1190 365.28 252.05 
920 328.11 214.88 1200 366.63 253.40 
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San Joaquin River Restoration Program 

1 Table B-1. 

2 Friant Dam Default Restoration Flow Schedule, Spring Forecasting Period (contd.) 


Restoration 
Year Type 

Unimpaired 
Water Year 

Runoff 
(TAF) 

SJRRP 
Annual 

Allocation 
at Friant 
Dam (TA) 

SJRRP 
Annual 

Allocation at 
Gravelly 

Ford (TAF) 

Restoration 
Year Type 

Unimpaired 
Water Year 

Runoff 
(TAF) 

SJRRP 
Annual 

Allocation 
at Friant 
Dam (TA) 

SJRRP 
Annual 

Allocation at 
Gravelly 

Ford (TAF) 

Normal-Dry 

1210 367.98 254.75 

Normal-Wet 
(contd.) 

1720 438.13 324.90 
1220 369.32 256.09 1730 439.53 326.30 
1230 370.67 257.44 1740 440.93 327.70 
1240 372.01 258.78 1750 442.34 329.11 
1250 373.36 260.13 1760 443.74 330.51 
1260 374.71 261.48 1770 445.14 331.91 
1270 376.05 262.82 1780 446.54 333.31 
1280 377.4 264.17 1790 447.94 334.71 
1290 378.74 265.51 1800 449.34 336.11 
1300 380.09 266.86 1810 450.74 337.51 
1310 381.44 268.21 1820 452.14 338.91 
1320 382.78 269.55 1830 453.54 340.31 
1330 384.13 270.90 1840 454.94 341.71 
1340 385.47 272.24 1850 456.35 343.12 
1350 386.82 273.59 1860 457.75 344.52 
1360 388.17 274.94 1870 459.15 345.92 
1370 389.51 276.28 1880 460.55 347.32 
1380 390.86 277.63 1890 461.95 348.72 
1390 392.2 278.97 1900 463.35 350.12 
1400 393.55 280.32 1910 464.75 351.52 
1410 394.9 281.67 1920 466.15 352.92 
1420 396.24 283.01 1930 467.55 354.32 
1430 397.59 284.36 1940 468.95 355.72 
1440 398.93 285.70 1950 470.36 357.13 

Normal-Wet 

1450 400.3 287.07 1960 471.76 358.53 
1460 401.71 288.48 1970 473.16 359.93 
1470 403.11 289.88 1980 474.56 361.33 
1480 404.51 291.28 1990 475.96 362.73 
1490 405.91 292.68 2000 477.36 364.13 
1500 407.31 294.08 2010 478.76 365.53 
1510 408.71 295.48 2020 480.16 366.93 
1520 410.11 296.88 2030 481.56 368.33 
1530 411.51 298.28 2040 482.96 369.73 
1540 412.91 299.68 2050 484.37 371.14 
1550 414.32 301.09 2060 485.77 372.54 
1560 415.72 302.49 2070 487.17 373.94 
1570 417.12 303.89 2080 488.57 375.34 
1580 418.52 305.29 2090 489.97 376.74 
1590 419.92 306.69 2100 491.37 378.14 
1600 421.32 308.09 2110 492.77 379.54 
1610 422.72 309.49 2120 494.17 380.94 
1620 424.12 310.89 2130 495.57 382.34 
1630 425.52 312.29 2140 496.97 383.74 
1640 426.92 313.69 2150 498.38 385.15 
1650 428.33 315.10 2160 499.78 386.55 
1660 429.73 316.50 2170 501.18 387.95 
1670 431.13 317.90 2180 502.58 389.35 
1680 432.53 319.30 2190 503.98 390.75 
1690 433.93 320.70 2200 505.38 392.15 
1700 435.33 322.10 2210 506.78 393.55 
1710 436.73 323.50 2220 508.18 394.95 
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Appendix B 
Restoration Annual Allocation Lookup Tables 

1 Table B-1. 

2 Friant Dam Default Restoration Flow Schedule, Spring Forecasting Period (contd.)
 

Restoration 
Year Type 

Unimpaired 
Water Year 

Runoff 
(TAF) 

SJRRP 
Annual 

Allocation 
at Friant 

Dam (TAF) 

SJRRP 
Annual 

Allocation at 
Gravelly 

Ford (TAF) 

Normal-Wet 
(Cont'd) 

2230 509.57 396.34 
2240 510.98 397.75 
2250 512.38 399.15 
2260 513.78 400.55 
2270 515.18 401.95 
2280 516.58 403.35 
2290 517.98 404.75 
2300 519.38 406.15 
2310 520.78 407.55 
2320 522.18 408.95 
2330 523.58 410.35 
2340 524.99 411.76 
2350 526.39 413.16 
2360 527.79 414.56 
2370 529.19 415.96 
2380 530.59 417.36 
2390 531.99 418.76 
2400 533.39 420.16 
2410 534.79 421.56 
2420 536.19 422.96 
2430 537.59 424.36 
2440 538.99 425.76 
2450 540.4 427.17 
2460 541.8 428.57 
2470 543.2 429.97 
2480 544.6 431.37 
2490 546 432.77 
2500 547.44 434.21 

Wet Above 2500 673.49 560.26 
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Appendix C 
Default Flow Schedules 

1 Appendix C– Default Flow Schedules 
2 Tables C-1 through C-8 provide lookup values to identify the Default Flow Schedule 
3 based on the remaining volume of allocated water available to distribute over the 
4 remaining months of the Restoration Year.  These tables in this appendix were developed 
5 using the ‘gamma’ transformation pathway, described in the PEIS/R.  The four 
6 transformation pathways differ in their treatment of Restoration Annual Allocations that 
7 fall between the Exhibit B flow schedules for Critical-High and Dry Restoration Year 
8 Types. For reference, each of the four transformation pathways covered by the PEIS/R is 
9 presented in Figures C-1 through C-4. 

10 To use the lookup tables, select the column corresponding to the desired date for creating 
11 a Default Flow Schedule. Subtract the water released to date (provided in the Restoration 
12 Administrator’s budget) from the annual allocation to determine the remaining 
13 Restoration Annual Allocation volume. In the event that the remaining allocation is not 
14 equal to one of the listed volumes, but instead falls between two listed values; the Default 
15 Flow Schedule will be determined by linear-interpolation of the two bordering schedules. 

16 The first table in each series covers the Spring Period.  At the end of the Spring Period, 
17 the relationship of the remaining allocation volume and flow schedule is fixed and 
18 addressed by the second table. Flow released in February above Exhibit B values will be 
19 debited against the Restoration Annual Allocation made for the following Restoration 
20 Year. 

21 The Default Flow Schedules at the confluence of the San Joaquin and Merced rivers 
22 reflect Settlement assumptions about the reduction in flow due to riparian deliveries, 
23 seepage losses in Reach 2, and inflows from Salt and Mud sloughs. 

24 
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San Joaquin River Restoration Program 

1 Table C-1. 

2 Friant Dam Default Restoration Flow Schedule, Spring Forecasting Period 


Date March 1-15 March 16-31 April 1-15 April 16-30 May 1-31 June 1-30 July 1-31 

270,079 1,500 222,476 350 212,062 350 201,649 215 188,429 215 175,636 350 

critical high 187,785 500 172,909 1,500 125,306 200 119,355 200 113,405 215 100,185 215 87,392 255 
critical low 130 112,998 130 108,873 150 104,410 150 99,947 190 88,264 190 76,959 230116,866 3 

4 Table C-2. 
5 Friant Dam Default Restoration Flow Schedule, August Through February 

Aug Sep Oct Nov Nov Nov 11 - Jan 1 - 
Date 1-31 1-30 1-31 1-6 7-10 Dec 31 Feb 

critical high 71,712 255 260 160 400 120 120 110 
critical low 62,816 230 210 160 130 120 120 100 

6 
7 Note: the Default Flow Schedules below Friant Dam reflect riparian release requirements 
8 and Restoration Flows. 

9 

wet 673,488 500 
normal wet 473,851 500 
normal dry 365,256 500 
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Appendix C 
Default Flow Schedules 

1 Table C-3. 

2 Gravelly Ford Expected Restoration Flows, Spring Forecasting Period 


Date March 1-15 March 16-31 April 1-15 April 16-30 May 1-31 June 1-30 July 1-31 
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wet 673,488 375 

normal wet 
473,851 

375 
normal dry 365,256 375 

dry 301,289 375 

284,955 375 

662,331 1,375 

462,694 1,375 
354,099 1,375 
290,132 1,375 

618,695 2,355 

419,058 2,355 
310,463 2,355 
246,496 205 

548,628 3,855 

348,991 3,855 
240,396 205 
240,396 205 

433,934 1,815 

234,297 165 
234,297 165 
234,297 165 

322,334 1,815 214,334 125 

224,152 165 214,334 125 
224,152 165 214,334 125 
224,152 165 214,334 125 

273,798 1,375 230,162 205 224,062 205 217,963 30 216,119 30 214,334 125 
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226,760 375 

209,207 375 
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246,843 1,375 
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198,050 1,375 

212,133 205 
203,207 55 
171,967 55 
154,414 55 

206,033 205 
201,570 55 
170,330 55 
152,777 55 

199,934 30 
199,934 30 
168,694 30 
151,141 30 

198,090 30 196,305 30 
198,089 30 196,304 30 
166,849 30 165,064 30 
149,296 30 147,511 30 

critical high 
187,785 

375 176,628 1,375 132,992 55 131,355 55 129,719 30 127,874 30 126,089 30 
critical low 5 116,717 5 116,559 5 116,410 5 116,261 5 115,954 5 115,656 5116,866 3 

4 Table C-4. 
5 Gravelly Ford Default Restoration Flow Schedule, June Through February 

Aug Sep Oct Nov Nov Nov 11 - Jan 1 - 
Date 1-31 1-30 1-31 1-6 7-10 Dec 31 Feb 
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normal dry 206,648 125 

dry 206,648 125 

145 
145 
145 
145 

195 
195 
195 
195 

575 
575 
575 
575 

575 
575 
575 
575 

235 255 
235 255 
235 255 
235 255 

tr
an
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tio

na
l 206,648 

194,460 
194,460 
163,220 
145,667 

125 
30 
30 
30 
30 

145 
145 
145 
55 
55 

195 
195 
195 
105 
105 

575 
275 
275 
275 
275 

585 
235 
235 
145 
145 

235 255 
235 255 
235 255 
145 165 
145 15 

critical high 124,245 30 55 5 275 5 5 15 
critical low 115,349 5 5 5 5 5 5 5 

6 
7 Note: the Default Flow Schedules at the Gravely Ford reflect Settlement assumptions 
8 about the reduction in flow due to riparian deliveries. 
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San Joaquin River Restoration Program 

1 Table C-5. 
2 Chowchilla Bifurcation, Sack Dam, and Reach 4B Headgate Expected Restoration 
3 Flows, Spring Forecasting Period 

Date March 1-15 March 16-31 April 1-15 April 16-30 May 1-31 June 1-30 July 1-31 
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normal wet 
473,851 

285 465,372 1,225 426,496 2,180 361,636 3,655 252,892 85 247,666 85 242,608 45 
normal dry 365,256 285 356,777 1,225 317,901 2,180 253,041 125 249,322 85 244,096 85 239,038 45 

dry 301,289 285 292,810 1,225 253,934 125 250,215 125 246,496 85 241,269 85 236,211 45 

l 284,955 285 276,476 1,225 237,600 125 233,881 125 230,162 0 230,162 0 230,162 45 

on
a

266,926 285 258,447 1,225 219,571 125 215,852 125 212,133 0 212,133 0 212,133 0 

si
ti 258,000 285 249,521 1,225 210,645 0 210,645 0 210,645 0 210,645 0 210,645 0 

tr
an 226,760 285 218,281 1,225 179,405 0 179,405 0 179,405 0 179,405 0 179,405 0 

209,207 285 200,728 1,225 161,852 0 161,852 0 161,852 0 161,852 0 161,852 0 

critical high 
187,785 

285 179,306 1,225 140,430 0 140,430 0 140,430 0 140,430 0 140,430 0 
critical low 0 116,866 0 116,866 0 116,866 0 116,866 0 116,866 0 116,866 0116,866 4 

5 Table C-6. 

6 Chowchilla Bifurcation, at Sack Dam, and the Reach 4B Headgate Default 

7 Restoration Flow Schedule, June Through February 

Aug Sep Oct Nov Nov Nov 11 - Jan 1 - 
Date 1-31 1-30 1-31 1-6 7-10 Dec 31 Feb 

critical high 140,430 0 0 0 175 0 0 0 
critical low 116,866 0 0 0 0 0 0 0 

8 
9 Note: the Default Flow Schedules below the Chowchilla Bifurcation, below Sack Dam, 

10 and at the head of Reach 4B reflect Settlement assumptions about the reduction in flow 
11 due to riparian deliveries and seepage losses in Reach 2. 

wet 250,126 45 
normal wet 239,841 45 
normal dry 236,271 45 

dry 233,444 45 
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Appendix C 
Default Flow Schedules 

1 Table C-7. 
2 Merced River Confluence Default Restoration Flow Schedule, Spring Forecast 
3 Period 

Date March 1-15 March 16-31 April 1-15 April 16-30 May 1-31 June 1-30 July 1-31 
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wet 673,488 785 

normal wet 
473,851 

785 
normal dry 365,256 785 

dry 301,289 785 

284,955 785 

650,133 1,700 

450,496 1,700 
341,901 1,700 
277,934 1,700 
261,600 1,700 

596,182 2,580 

396,545 2,580 
287,950 2,580 
223,983 525 
207,649 525 

519,422 4,055 

319,785 4,055 
211,190 525 
208,363 525 
192,029 525 

398,777 2,050 

199,140 485 
195,570 485 
192,744 485 
176,410 400 

272,728 2,050 

169,319 485 
165,749 485 
162,922 485 
151,815 400 

150,744 320 

140,459 320 
136,889 320 
134,063 320 
128,013 320 

tr
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na
l 

266,926 785 

258,000 785 

226,760 785 

209,207 785 

243,571 1,700 
234,645 1,700 
203,405 1,700 
185,852 1,700 

189,620 525 
180,694 400 
149,454 400 
131,901 400 

174,000 525 
168,793 400 
137,553 400 
120,000 400 

158,381 400 
156,893 400 
125,653 400 
108,100 400 

133,786 400 109,984 275 
132,298 400 108,496 275 
101,058 400 77,256 275 
83,505 400 59,703 275 

critical high 
187,785 

785 164,430 1,700 110,479 400 98,578 400 86,678 400 62,083 400 38,281 275 
critical low 500 101,990 475 86,916 400 75,015 400 63,114 400 38,519 400 14,717 275 116,866 

4 

5 Table C-8. 

6 Merced River Confluence Default Restoration Flow Schedule, June Through 

7 February 

Aug Sep Oct Nov Nov Nov 11 - Jan 1 - 
Date 1-31 1-30 1-31 1-6 7-10 Dec 31 Feb 
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wet 131,068 320 

normal wet 120,783 320 
normal dry 117,213 320 

dry 114,387 320 

340 

340 
340 
340 

415 

415 
415 
415 

775 

775 
775 
775 

775 

775 
775 
775 

555 675 

555 675 
555 675 
555 675 

tr
an
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tio

na
l 108,337 

93,075 
91,587 
60,347 
42,794 

320 
275 
275 
275 
275 

340 
340 
340 
275 
275 

415 
415 
415 
325 
325 

775 
475 
475 
475 
475 

785 
535 
535 
445 
445 

555 675 
555 675 
555 675 
465 585 
465 500 

critical high 21,372 275 275 300 475 400 400 500 
critical low -2,192 275 275 300 300 400 400 500 

8 
9 Note: the Default Flow Schedules below the Chowchilla Bifurcation, below Sack Dam, 

10 and at the head of Reach 4B, and at the Merced River Confluence reflect Settlement 
11 assumptions about the reduction in flow due to riparian deliveries and seepage losses in 
12 Reaches 2 and 4, and inflows from Mud and Salt sloughs. 
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San Joaquin River Restoration Program 

1 
2 Figure C-1. 
3 Alpha Transformation Pathway 
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Appendix C 
Default Flow Schedules 

1 
2 Figure C-2. 
3 Beta Transformation Pathway 
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San Joaquin River Restoration Program 

1 
2 Figure C-3. 
3 Gamma Transformation Pathway 
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Appendix C 
Default Flow Schedules 

2 Figure C-4. 
3 Delta Transformation Pathway 
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Exhibit B of the Settlement 

1 Appendix D – Exhibit B of the Settlement 
2 The following pages contain Exhibit B of the Stipulation of Settlement in NRDC, et al. v. 
3 Kirk Rodgers, et al., as it appears. 
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SHPUI.AI'IO:'II OF SETTLEMENT ~RnC v. RODGERS 

EXHIBITH 

[R(!~toraeion ll.ydrngraphs 1 

Appendix D 
Exhibit B of the Settlement 
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San Joaquin River Restoration Program 

Case 2:88-cv-01658-LKK-GGH Document 1341-1 Filed 09/13/2006 Page 55 of BOn 

This Exhibil B s.:ls forlh !he hydrngraphs which comtitute the ''B~sc How~" r~fcretlC¢d 
in paragraph 13 of the Stipulation ofSdiknll'Ill. Forpurpo".:s ofimpkmcnling the hydrographs, 
the follo\•ing ptO\·isions shall apply: 

L Huffer Flows. 

Paragraph 13 of lht' Stipulation ofSeLtlement pmvitle' for the Base rlows to l>c 
atl!,'lll~nLcd hy Buffer Flows ofupto 10% of the applicable hydrograr>h includ~d in this Exhibit 
B. Fxccpt as provided in Pant~'Taph 4 of this Exhihi1 H. such Buffer Flows are intended to 
augmcnlthe daily Oows sped tied in the applicable hydwgraph. For ptwposcs ofthis I!xltibil, 
Ha~e Flowi and.Huftcr flows shall cl'lkciivdy b~ ref\!rrt,(\toas Rcsloniiimi Flows~· · 

Th~ Base Flows are presented in Tables lA· IF as a set of six hydrographs that vary in 
>hape and vohnne according to welncss itJ the basin. The ~ix year lypcs arc d~scribed a.< 
"Critical Low". "C'rilical High". ''D•y", "'>1/mmai-Dry", "Normal· W~t', and "Wet." The total 
annual unimpaired nJJloll' at Friant tor the water year (Odober through September) is the index 
by which the water year lyp.: is (Jct.:nnin~d. In order tlf d<.·.,cending wemess, the wettest 20 
pcrccm oftbc years are classified as Wet, the next 30 p~rcent of the year~ arc classiti~d as 
::-.Jomlai-Wet, the ncxt30 perccllt of the :years arc classili~d as :\ormal-Dry. th.: n~xt I 5 p~n:ent 
of the years arc classilkd as Dry, and the n.:rnuining 5 p~rcenl oflhll yean; are classified a~ 
Critical (r.:prcs<:ntcd by the "Critical High" hydrogra[lh). A subset of the Critical y~ars, thos.: 
with less Limn 400 TAF of unimpaired nmotr, arc idcnlilicd tor us~ oftk "Critical Low" 
hydrograpl1. The hydrographs. Tabl<ls lA-I F, d.:pic1 an annual quantity of waltlr based upon the 
tlow sdu,;dulcs idenlificd. Components oft he- hydrograph ae·e plotted for each water-year type, 
with various types of flows (Fall Base and Spring Run Incubation flow; fall Run al\ra~'tion 
Flow: Fall-Run Spawning aud Incubation Flow; Winler Base Flows: Spring Rise and Pulse 
Flows: Summer Base Flows; Spring-lhm Spawning rlnw~) in ~pei:ified amnnrm throughout lh;: 
y.:ar. some of whic.h vary in amount and duration d~pen<li11g 11pon year type cla.ssiticatiou. T <> 
avoid a moving distribution of year-type a~sig,wncnt. water y<)ars I 9::!2-2004 will bt·· uscu to 
e~tahlish year iypes. 

The \'ani~s agree to transform the Mair step hy<lrographs to more conliuuou~ 
hydmgmpJ1s prior to D~cembcr 31, 200S to ~,lsure comtll~tion befmc th~ initiation of 
Restoration Flows. provided lhal the l'm'tics shall mutually-agree that transforming the 
hydrographs will not materially impact the Restoration or Wat<)r Mtm~g.emcnt Goal. 

4. Flexibility in Tit!l.im;.9LR!Jk.ascs. 

(a} In order lo achieve the Restoration Goal and to avoid tnatcrial adverse impacts on 
existing fisheries dowu~trcam of Friant Dam. !he Parties agree to Lhc following pmvisit>ns to 
pi'Ovidc ccr1ain n~xihiliLy in adminismttion nfthe hytlrographs and Buft".:r rlows. 

ib) The distrib11tion of Base flow rdcascs d..:piclcu in each hydrograph is in I ended to 
allow lkxibility in any giwn year fm the l{esLnration Administrator, in ~tmsultatiou with the 
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Case 2 88-cv-01658-LKK-GGH Document 1341-1 Filed 09/13/2006 Page 56 of 80 n 

Technical Advisory C nmmittce. m recummmlll to the Secretary appwpri;tte ramping rates and 
pr~,,;,;;; How amou11t~ "n sp~cific tl<~tcs as provided fnr in this subparagr:1pli and consiMent with 
tbc· llow mcasur<?mcnt and monitoring pmvisions or the S.:tllem;;;ut. Ba~~ Flow release~ 
allncatcd during tbc l'"rimllhlm March l through \1ay I. Hhc ·•spring l'eriod'') in any year may 
be ~hifkd up to IIHn· weeks emlier am! later than what i~ dcpict.cd inth<' l1ydrob'Taph for that Far, 
am\ managed flexibly within that r3nge (i.e. rebruary I through :Vluy 2:)), ~o long as the tum! 
volume oi'Basc Flows allocated li1r the Spring Period is nut changed. The Ba~c Flows depicted 
in each hytlrogr.tph fi·om October 1 through Nowmb::r :;o (the "Fall Period") likewise arc 
intcn(kd tt' allo"' Jkxibility in any ,;ivcn year for the R(:~toratioll Adn,jnistrator. in eou~ultation 
with the '/.echni~w Ad,·isorv Committee, ~o recll:nrn..:u<.i tv lh;,; .. .S~;~r(t\ry 111~\:is~ ilow <i!U<).:;H; on 
spc~itic date;;, at)d 111ay b~ ~hilled up to tour weeks e;trli~r or later·'" ],;,g. as the total volume. of 
Rase Flows allocat.:d during that P~riod of the y;;;ar is 11<1\ .:hanged. 

(c) The pruees.s tor determining and impkm..:utinl( Bufl~r Flows is set out in Pumgraphs 
1.'\ <ntd 18 ol'thc Sdtkment. us irr:plcmcntcd by this l'xhibit B. l11c Rcstoralil.'n Adroi,:i>trator. 
in .:onsu!~:tti;m with th~ Teci:,~i..:a: :\C\ i;pry C'I.IBltniHcc, may r.:comm..:nd to th~ s,·,'T~!<ll':> that 
th,· daily release~ pnwidcd for in r.h~ hydrographs. or a~ modi lied pursuant to f'aragntph '4(b) 
~hove, b,: atogmcnhxl by application of the Duffer Fit"" 11p lo f O'Yo ofl h¢ daily How~. Frorn 
Ortllbt:r 1 through lk.::cmber 31. the Buff~r Flows shall he t.lcfincd as 111°/o, of the total volume of 
Base Flows during tb"t period, a11d lllay be managed ttcxibly a~ a block <If water during the F!tll 
P(:o'iod and lour wc.:b ~;trli.:r or Mer, as provided in J>aragl'aph 4(h) ah.we. Up to 50% of the 
HurTer FJ,ows avail ubi" from May 1 to S.:pt(<lllbcr 30 th.'l to ex.c~.;cd 5.00ll acre fed may be moved 
to angmctltllnw~ duriolg the Sprh1g nr the Fall Period.~. 

ld) Th~ Rcolt•r;;tiun Administr·ator 1\l~Y rccnmm.;ud additional .:h:mgc& in $pecific 
release schedules witl1in an applieabte hydrograph (b~youu those describe<! iu ~ubparagraphs (b) 
and (c) ab11\'e) tn the extent consi~tent with acllicving the Restoration Goal without ch<mgin~ th~ 
towl amount of water oth..:rwisc r~<~l!ir~:! to he relea.~ed pnr~u<.nt h~ the applicable hy.lmgraph <•r 
m;,t,~rially i»er.-asiug th,·. water ddiv.:ry reduction> tn any l'rianr Divis;,,., long-term conr.ractors. 

In !\t,nnai-Wct and Wet years, the stair-step hydrol(mphs, Exhibit~ 1 A-1 1'. include a 
hlnck of water ave.-aging 4J)IJO ct~ t•cn• .Ap~il Hi-30 to perform .<everal Junctions, in~bding hut 
IH't limited to gcom(>qJhic Lt;·,n;c"b ,,_:.;;; ;1; tlt;s!tir~g Sp<t.,.,ning gravel~ ("Tho:; Flushit~g, Lc,w.s''). 
TlKrcfore. unlcs,; the 1>enctarv. in eonsultatiun with lh<' Re,toration Admini~trator. dc·-t.:rrnincs 
th:11 Flushing Flow, arc no! n~~dcd. bydrographs in !'iorm~J-Wct and Wet years will also include 
Flu>hing Flovd durin;! that peoiod. Working within the coll$traints of the flood control &yst.;m, 
11K Re~toration Fl<lW releas-e~ frnm Friant Dmn lo pnlYide lhese Flushing Flows snail indud.: a 
p•·;lk r~ka~c :tS elo,e to 8,000 cls as po:;sibtc for ~ever<~ I hours a11rl thc:u recede at an appropriate 
mk. Tne precise timing and magnitude of tht: Fhls.lliug. Fluws shall be based on munit.,ring of 
nl<~tcorological contlitiouB. challllcl COil''cyancc capucuy, salmonid disu·ihution, aurl other 
physic.a!itJculogicaJ !'actors with the primary goal to tllubiliz¢ ~pawniJlg gravels, maintain tbcir 
lnt><encss ancl flush tl nc sccli mcms, so long as the tot<! I volum.: of R;;~{nr:ltinn Flnw;; allocated lilt 
Flu~hing Flows for that ycm is not changed. ~othing ir1this Par~g1·aph 5 is illlcndcd to limit the 
fkxil,ility to mow nr mClrli~· tilt' Flushing Flows as pmvidt·d in P~mgrapl! 4 :tbovc. so lu:Jg a~ 
tl;~ lot~ I., Ll::un..: of Base Fiuws an,,~atcd dur:tlQ. tbe Spring, P~··iod i.> 'Rl! chang.;-,:. 
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In Wet Year~. in coordination with the peak r lu.,hing Flow n;kases, Rcstmaliou flow& 
shnuld be gradually rampcu down O\'Cr a 60-9H day period to promote lh~ cstabli~hment of 
rip:trian vegetation ai appropriate devutions in the chmutd. TI1c precise ti1ning and magnitude of 
Lh,: rtj>arian rccmit.ttK'lll rd.:itSC shall be llafied on monitoring. nf mt:teumlllgical mnditium, 
ch.mnclcouveyanc" ,·upacity. salrnonid disttihutioll and other physicalie,,u\ugkal fa.;tor~ with 
tlh: prima~y goal to csta\:llish uati\'e rip;1rian vegetation wnrking within the constraint' of the 
fh•od .;ontrul sy~tcm, so Ion~ as th\' It•!~ I volume of RcstoratiOll Flows ,uncatc<l for Rirarian 
R.:cruitment.fitr tha~ year is not cx;;(:eJeJ. 
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TJib .. 1~ PropDI&ed rostor•\rion nn w cetGaso sched!M and accounti 
floW~~~~"'""' End ol RC<ld-. 

rriart Rilild' :' Mu-.1 GIO~ICJh 

Hydrogrnph Component ~a:.G;,SC 

AlpHMIII 

Re iOOSO$ ~n~·.i~::. A<:r.r~tllnn>l I R,e.~c~ :> k i)OCh 3 Reac.:"J 4 R~r.h f'J Cc..tluer.r.e 

f~ll lil4"i~pdng R~.;r. lrr.!~!!:! litln Hovo Oc~L 1 - OCI:.;;~:-r----:\·1 
f="C)II Run Attrtt~ctior F;nw Nov. 1· G i'1~Jbl~ 
FAit-,Run SplJvo'l\ing :and •nwl:l~.:~'ln Fk1w N~ov I . ~c 3' 
-..·iii·:;,·· Be'\oo! .:::~~w;·!. J.:n ·, - Feb. 28 

;·,,;J-, '·15 

Sf"~ Ill.<. and PtJ!sc ilov.-s llarch l£.-.31 
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3QO 
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~~:~;~~:.~~~ ~ ~~.f~ :i'!6 C!4:J ~ c 1.: o : .:; = 2:'5 ~:-.::.1 

fRes~or;rhnr Wt! eo 56 ten 

1. R:par'...ol'! releases- Rip~r:·"r· h'h:.:~ses "or currenl r.ondi'iton.$ av_,r~g-P. Irul'n 1'1 T- h') 126 T~\F/YR As~>un\!}d 2pprox 117 TAF:'Yio\ lube OOO$II'Jift!:'lf 'A'itl SIH;r:~r dt1CICirat~OI"WI'Iir:h ~~ 
<'lRrivftd tr<rul CALSIM il:ld WSS ,.•.llniJltHS: acl~ostod lfl:'•I'IIIIY Qilnnatas to add to appmlC 11 7 ' I' A~ ~~~(I I·~ be runrt~ et')l'l9ill0tenl \vil l'l d.1!~ f<'of'r'o iO~t:, your:;;: ro~.rn~e6 to ~"~"fiMit '1 :! c fs . 

nlc Nov/Dec period 17.0 ofs P.t\lm1u1c is 3r e.ver~\ie ct h ..: ae$um!KI 130 cts o:tvoE-+r<:tQt:"' Nov " !"ld 110 r.l·:. in (.lac. ll'e Mtty/Jun~ Po:.'l'·.od averag~ o• 190 ('f)l:. i$ ·"'" av~ri-tg+~ ur 1 r~ •. I~ in MAy 
arl} :mo r.'" :n Jun~-+ 1-ri~ut '::lil~t; r~lfS~ttt" in rA-t;Einl yEidfS (i'll(l1 .. :lon5 havcaclllally a.ver(lloe <:~t ~ppr:Jx.u~l:Uely 124.000 ~c:n? l~el in order tn m•utt 5 ~(,:; . at uv!:r:..o d~·1orslon POli ti :.huiu~ 
et.ll ~vil.sons. 

2. ReDel' 2Losses.. l)e.t~tmin'"ltJy How at iead n' RfO:Jt:l\ 2. Assu~ r*t;;.li\<'"'"'y u .Hl$\anl steady s,t-.11: cot)ditions. Ftows ~s!l t'liln 300 0 at the llei""d o~ ~he rfOtKJ~ I<J~w 00 :Is. 
~*ettl -.-..,, 19<'..et-2000dar~ •·c•~c tt~ 1!f.JY pilot t= ... ·,&:t. ~\'$ oo~' 300- M'd 400 as low ~J ds. PiOWS "~ t.n:: ~tKi 0e1co« 800 cft.losf! 100 ds u~ •la-" ""'~ •l.n-e <1 
t-iQL'f'O 2·4 of d'.e B.a&grtlllld Hfil:::rt 'or Ibm: JbooJe ; Olt> ets. That Q;fVe was !)aMt! UNAn ncx-...~:1;· ~ ttowa)rlctbu.'lS. _,......, thltS lkHtyav~e steady-stale eon:llul$. 
As.su"nee r.o b';M$ ffi Heac.h lU lf!)liov.' ttJe R'ur~tiur. 

:~. SAit.lmd M:Jd Slo~l· Jo\ccre,h'W-. "l<:m Sum o: MI.:t. ·wd S1llt SIOt.Jgh 1'10'11\' in Table 2·1!1 c~ ~he- Back~t•.ll.lnO R.,C'I(I~I. Addlb<t:IS: t'l::r.retion~ <~<:t:ur it1 r~cl1 L8 ar~d 5 ~ut Sf'Tl.V.H (uf, to 00 

d sJ IOIQt\.oc to tot~l Mud 3n'=' S:1ll Sll)~o·9h ill:'IO'o\'. 
4 R~t~tr;h? llow - Ctow ;11 !lf.l'il ' J ")fR..,Mt-. 2 i~ fHJua· to r-"in'lt r"llf~tt;~ m.irn.ts rip;:,riar. ro"'tl$e plvs C·<:~vf-!11)' rord b38$ ,r,w <' ~ ~ d:;. The Gm-.re'l>' F~lm 'nii::ISP. IInw is uf>u.lilly l' i'l)l"'~r in winlpr 
:: :.:;x~.l!Af u' k <;.;;.; l :r·tu.~;.ry' i:-,·1·~·., •. r~tl\1!"'1 ">:· .... ,,; ·C: r~~J·r\' ":'1~1 ·t to Witt,; I S ;,f~ fl·J·;.· N e·ltr'i :::·.-f!:fl>:·:::• t:~:t'L Si.Jtr"'l~·t>~"l+ llu•N i~ cll~1 1 ;:-;:;r 11'1H' 1\ clo ~Jf-!~;~1.~U i./ ! .. r ;; atiO"'l rHimn :: ::·,•: 

;Md fOQUII'Qmont ltl meE"-1 r> c•s ::;~··".ttl &vMy drv&rs.ion poin\ · 

$. Ruot- 3 tlovt · ~va.i In 1{~;.~.::1• :J. fi(;W mir.t.•s R~w-Jl ;. wes.e' R.~l'ld" 3 tluv; iynONs to~'\trtl>utiors 'rem IX~1a Mendota. C.l:o1~1 w.Jd~ .at Me~a Pool whict is s~equ""'lll\' diver:oed ttl 
UtQ bcUOtr,cf Reach 3 atS3.::1c (").~,mHo tf"'Q Moyo C.... ·:d ~ IJ-NtOia'~3SSl.r.leS • ..., Nit gen Adu;li••J'Iooi."S Cl"liM be Q"ealu (...:trtiQt>Ff.-y lilri"~ lt:~ni~c.::.-. :'ioeaSOn. 

6. Re~t- 4 florat.'!J - fQisal to the t''"-t rlcxt- 3 ftcwls Mtl ~'t"'al l~· h Re-~. a is o'l-.op• Gl fi.XisEr.g i'riq.·t$o:t\ supcty lo\'4 a1'11\o.": ~ atO a5$Umod .aat".oo.gll Rea...~ :i iiJJI)lll 111 b !Je a 
snlOk beilQ re.."lcl: :Jt tl"is 1itrr.. LIJcty o.x:omc GO.irli--lg o;:u:n ""'Or en. i" k>sses ;, RP.Mlh 2 51 ¥ulf.icjQ•ll .;:aqt..W l'i!nr:or"9•· 

7. RGliCI' ~ llo•u . Assume ~~u.=tll(l "",oJ...:tl 4 na\'Y . .:JI)a~(:md low~$ in R&td' 4/o\ e.rd 9~ins i11 Rf!r;.r:h 40. ''lt!'I<HI<JI"' likfl1)' " n?t ~ain in Rear.l"' 4 1<Jw Ml!5uu~<l n<: Q<·h•\ fc..r $IITiplicity. 
~ C;,f'lh: .. :"•:!!!- H~cl·. t1 flo:-w jJI J4 MJ~ l "~·~ S;.l ~-:lm:~r Cces r-::~ ,.:;! 1.:1~ l'.U lo :~r -.-1! ·>;· ~C· c.'s <J! ac::ri-!1 ~.r· .J ~·~~~·~,1'1l e,t 6.-iu<l ~ud s~:'. S•augt, ~.,~11 th-i '.!>.'CST hy:!' (IGt:'l;:r lf'r.hJ<lad . 
':1 . ~10(10:1 ;;.1' I'C:.0Cl00 tot..1: S.hGrt•j' d lhtNIIt i:1 . :·.t•(.l; 'jeO~ IIUt+ IO \o\:' l c.J : :·;;i ir, :l·.e: l·!l:·,~f.: ·~ C•f tl"e NCMWit;+.'~ pu!S.=J -'~.:>\¥ ~f1('1 rr,~,,m;lr·;.; :f !i~3'i.:l 1 "t-i~M·~ ('\,.:S'."'SE?~ ·:~.rh•,.1 ;•l oil ~()\'OYO~er 1· 
Deoernoer :3 1 time period 
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Table 18. Proposed resiorar;ion ffow relea~e '-Ohedule aod accounJfng ft>r critical hii!!_~~e on tile San Joaquin River 
I G~in and loss Assump1ions I 

1 
Flt)w ;t(;UPslu:mrn End of Rl~~ltl I 

Sait 3J1d 
r:ri~n~ Ri~ad::~n RP.~ch? Mud $.)ugh 

,tt;tdrolt:':aeh C<>1n~nem R£-le<::~~~ Rtlloases losses 1\ocrelions R~oh2 Reii_<.tl 3 R~G(;h ll Hea<.:h S CorJiu~nc~ 

~all RMe arod S~g Run lngub2ldon Flo-MO~. 1 · Oct. 31 ~~ 1ij0 80 300 {i 11} 0 o :~on 

F~ A:u1l AIL'<::~Cht:>r'\ 1:t:::>v. N<~v. 1- (:i 1-'ulsc 40 130 
lf alf-R\ !1": Spawring anc lr:QUI:la:too f low (Nov. 7. Dec 3~. p 1 ;:>{~ 

100 
80 

~i\1\l 

400 
liS 

:; 
1:1~ 115 :{; 0 

175 475 
400 

Wu-terSa.s.e~s .Jat~. T feb.28 11 1(:.ti so soo 15 ~ ~ 0 500 
iMarc*11-15 ~0 130 9() 500 ~7~ :is~ ~8b 2K~ ?S~ 

~~·'•<Cil1S-31 '50 130 Spriny H.i:-w. and Pub.;f-1 ~lows 
J\pril115 20 150 
April 16-:KJ 20 ~50 

1~~v ·, - Ju•·~ 3~ 21 '90 
~unumo\r Bl:'~ H1r.v5 

July 1 - AUQ 31 ?.:;! 230 
Sl>ril)g··RIY'l Soav.·nii~_Q __ Aows _ So~e!c30 ?.6 21.0 

1!)(1 
so 
sn 
A~ 
IY.l 
ea 

.q~ 

•o~ 
t.O:J 
40C 
275 
2n 

1~7~ 
{i5 

S!l 

30 
30 
55 

1~2~ 1225 
i o 0 
' c 
' o 

0 
: o 

1225 :700 
400 
400 
400 
'17r, 

275 

Tatai AnnuiJJ (acre~.) ~,662 
A!;Slm'~~ Rij1<'diin Re:teaSQ ~~~:~ 60.568 <76.01 2 7•t,40H II!Ui52 >i$U~52 

r-- •m.3!:1<: 325,364 

Rcstomt.or Rele~s.e (at) /0,795 

1. Rtp.ar:~n releases. Ripar.an releases tor currer-t condi~~""~ ~weragi'! :mu• 11 f- to 126 l l \f..'YR Assumed appro>t 117 TJ\F/YR to h~ <:r.!'l~isiE'!ni•Nilh:Sit-M•~rdEICic:.ration which i~ dGiriyod 
from CALSI'-.·1and 'JI.'SS estimates: ~djll$tert n)C~r•lh:.y -~l.lo-.ates II> add to ;approx 117 T AF ard tc oe r.'IOrP. consisffs·nt with d.:~l;.l front I<::~St 5 .,..ce~ts; (OlJt~~&~ tc r.earest 1•) cfs . The Nov/Dec 
peri net 1 :m (:1'!" e1->hrn~IP. is ~'• $t\i~tn!)+! uf th~ cu•S•JmAd 130 c!s average in ~o ... and : 10 cf~ ;,r l'lE'!<.~; fh~ t..•1ti~·.•'J~nt+ ~tiud o-av·<~•;;.gQ of 190 cfs ~san aver~e of 175 cfs in He~y r.rd ~rm :;:sir. 
June hianl b.-1s~ r<~h)ascs !f' roocnty&~us (2001. 21))5 ha\"e act\Ja~l;• av.,r~ge- of Clf)ftrox·:n;t~:v ~24.000 acra fee~ in order to meet 5 c's. ~tevP.ryrli· .. ~J!'\ion pr.inl cht~r;;.; ;:jll s~;,sumo. 
2 Re;.~ct~?. los~e!5 - Df'!lf'!Jmi:lE'!c'l b>' fim¥ "' ~e<-Jd of R~::-;,{:1" 2. A~s.u:no (&lotivel~· ocnstant. s.teady·s.t~tP. r.or.diticns. Flow~ ~•1 ~•tmd o·~ (t:ach less than 3CC lose 80 cfs cor !is:en~ wi~l"t 1gg5-2C·C· 
lhtiCl ioc~1ut1irly ~999 pi~ut IJ"'OJt::CI. 1-~;>ws bt:l' • .,.6en 300 ;;,r.d "-C<l cfs lo~ 9-.'}d!'\·. ~ow~ ~bo\•Q 100 C)o..; b~lov; 600 cfs lose 1CO cfs: OOt'ISil;te;l~ with 1995·'1~ndiitd. A!lov~ 1DOO t;!S us~j(! flow 
lase ccrve or fig 2· ~of the B~:=kgroun::l Rept,rt. I h?Jt c:ur•;e w0:1s bc:.sAd t;pon non- steady .stare 1ow COI1ditinr!'\ "'r r. tl'-tJ!i likP.Iy ov~r~stimc:~~ .... ste.:.dy-st.-ita ccnditions.. for.;sume no !osses. i'l 
React'~ 26 below the Ri'htrc.:c~or:. : 
:~ SRit .r~uc.t Mud $~ut..!11· A~:t~rAiions- Front Sumo~ Mul:! ~nd Salt Slough "low in T~I>IP. ;:>-16 o:· th~ Bc;,ckqrolJnl:! RG90.1. Al:!'ditional3ccretion~ cccur in ~P.J~<:h t.B ~m:! ~ bul ~102111 (uo :o ~(J cis) 
n::lali~ tc tota~ Mul:! and &'I~ Slough Sr11o·h'. 
4 Reach 2 :'Jo·.v- FlO\'- ~1 hE'!Rd o~ Re(l::~ ;:> isflquai 1-..: Fri~nt rolease miniM; riparian reiP.~~e [Ill~!'\ G~l·w~llv Fu•d basa ~l>wof 5 cfs.. The Gret.·e~l>' Ford tj,,.$~;flow is ustt;,.lly highe( in wifltor 
bf:=c:.:-ltJs~ ;;:,f lol':.A~ tribtJtar>' !-•flow. rorurn flo"; ~nd requioremert tc 111eE::!'~ 5 cfl'J lluw al ~vEttY &version point. Summ~r :J.(Is.P.IJI)w i~ oft9n hig~tAr lh.\tt ~ cfs bcCDuse of irrig 3lion ret<.ur flow and 
r~IJUi(+m~nl k: 1llA~t S cfs flow <:~t ~·,ory diversion poir.t 
5 Reach 3 1low- bqv~l :o H~l:ith '1 :row roinus !=(Qach 2 bssos. Readl31ow ignc•~!5 (;(~nl,il.lulicu:$ fror~ D'21til Mendota Canal add~d at M~r:.d t~l;t f.t~:.ll•ulll(~!l ! ~> SLJ:IS:}GLJentl~· divened at tne 
hotton1 ui R~cr.(;h 3 at SrJCI. O~nl ~•llo me Ar(O)rO Can~ I al'\::1 therefor., .:~~~uu:~s nu n&l gait'. Aclt:.al inflov;s could ~e gr~<~l~r p..w1icula,.ly ~unng th<l urig~ticn season. 
6. Re~ch 4 10\'IIS. Equal tc the 11et ~eact13 ·l<.Y..\'$. Add~ionul jow tr: Roach 3 is or "1•)p'' of e)(i~ting itri!;<ttiun l-iupply flows anc 1~0 losses are ~r.s.sume~ alf'loztgh R~~c;.lt ~i app~ars lu b~ a 
small losing rear.h ~~this lituP.. Ml:Oy bac;om~ 9~Jitl11:$i roaCh over ~imc if !osses. in Re~;;:h 2 fil~ sut(k;i~nl •:quifll:r s1omge. ; 
7. R~c:lot;h 5110\\o -}\SSUIT-3 e~U;ttlO React" 4 «ow. s~~~Onl'lllnssP.s it~ ke~C~l·1Aand gaiflS ~ .... Reach -'A. AIII'-OI•!}I'IIi~~ly .rt ne• QAiu .••• Reach 4 flow. ~~sumed o10 gain for !;impli(.~il;o. 
8 ConfluP.nr-9- R~ach 5 !lnw pkJs f•Jiud ;.md s~u SlolJgh. Oees not il)l~ud<"! up ~o Rr.olt-.t;r 50 cfs ::f aCC(~Iior· upstream of M~,;d ar-ri SRI~ S!nush lha1 t~.~ ·~I'JOS T ~·Y~•OQ/C}ph include<!. 
9. nows in the May 1 to .... une 30, July 1 t::> Aun 3f:· <!:'ld Sf>lpl 1 lu s~pl 31st havo elevated ftows of '5 to 60 cf;;. M:1f>l<;tiny ~rrAF blecks of water to ~c <.~Sed for ripariar. vP.gP.~(ilic-AI ·,f'Ti9iil.:~n 
10 Ripari::tn r~IP.~;;P. to~HI ~~~hll)' diUaranl i; • Gtilit:~l yt::~rs due to vari~ticns. irt me length o~ lhtO NCJv4:'nf:.~tlt pLJiso fiQ\v .:~nd rour:d!rg of rip~rian n~leR~ ~vHmgtn~ dtJti~l~ Ulo NOV'6~lbe( ·1 
D~c:~l'lh~r :! 1 lim~ ()Hril>d. 
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G~1in and c..oss J\S4urn~cu~ 

$\"II ~.nrl 
Fri~Jnt H~parian Reach ? Mud Slou~l· 

Hydrollf"~Dh C-o.moonent Hflllolc,~OOO Rcle::ls.e~ lo&S&W 1\oorefor~ 

-~"' Ruo wnd ~~inll.)"tw• lroubatiorl A<w. Oc<. 1 -31 3:>0 HJO ~ 3J(J 

... R.., Altr:ldiiJ<' F-ow Nov. 1 . 10 TOC 1:!0 100 300 
Foj,.R .. ,~~ll) ar.O -10<1 f- Nov.11 -f.>t;C31 l!iO !20 eo ~ 
W.niN~ flows Jon 1->.t.28 3SCI 100 oc soo 

Match 1 .- 15 soo ~:JO ec ~>;J 

Spring R!!5e Arr. Pul~l:? F:<AvS 
Maroh 1ft- 31 • .. 5(~0 130 1!\r. .:.rs 
Apr,l1.15 350 150 80 -i\pril16 -~0 350 150 ec 4!J(J 

91111<11"'"' Blltio.J FIC\VS 
MA-y 1 • June 30 350 190 uc -<0~ 
July 1 . 1\ug 11 350 230 8C ~7~ 

Sorlr:aooRt.:P ~u~~1irlc FJI)WS Se~o~ 30 ~:'n 210 sc ?.7~ 

Tot,a;Airr..ualiacre·l ' 300,767 110,741 00 727 275,22H 
J\5wmod Rlpw.;a, R<loaoo 116.74~ 

~~S(omfor. _R~(il~ ___ 111HY.!1 

f'lnw Rt UJ)Sl/eam Fr.1 ~f H+-!.rtr/! 

ReiY.:Il 2 Reaetl3 Rt!ftt:h ·1 Roach ~ 

1~~ :1$ 115 II~ 
575 ~Ill 475 !.15 
~:15 I!>!> 155 151: 
2S~ 17& 175 11~ 
375 28.~ 281> 285 

1,37!'; l,:l2:.\ 1.225 1.?75 
2~5 12$ 12[1 llS 
20!i l~5 125 125 
1M :a6 85 85 
125 45 45 4b 
145 f>S ns 6~ 

Hll.S~S 120.908 1~a ~s 126.908 

C011fte utr fiA 
.21~ 

n:. 
;>51 

fi IJOC 
52~ 
~2r. 

1U : 

32tt 
34( 

402.12J 

Q 
en 
co 

"' ~ 
0 
'F 
0 .... 
0> 

~ r
;:o::: 
?' 
G') 
G') 
:J: 

~ 
n 
§ 
CD 
:l .. 

1. HIJ>Elt~• · rel~ scs - Rip<71r:o:.r releases 'Or curn,nl cuudi1tor.s a ... erage from 117- to 126 TAr·'YR J.ssJI'J'Ied appro.~\. 1·1 r fAF/YR to no oonsist~fltwlth' Steir."trdttcfal'aliae', •1•hich is dcr~.t«< c;; 
(l'()(lr CALSIM Dnd \o\1SS e!;ti'"·'"~te$: ."'diuKhtcl morlHy ostimates to ~'11:1 to ~tpntu:~t t 1 ., TA~ o:.r.d to be rn(lfO (lnr lll%ht••l willl d;,t..J ftom la,st 5 ye~ts: fnul"'r.'ed tr:. n<o~~•tr:r~l 11 cfs . nc Nov/0~<:1 ~ 
p.,no:1 1 '0 cf~; ~stirw·Jh,, i:$ an a ... ·cr.:~gc o~ the assl•med 130 ds it.Y~f.tJ~e in Nov and 1 tOr.~ ir. 0+-~<:; U:i: Mt~y/J~lf'6 pol'1od e~verage of 190 cts rs ~fl t:wora,e of 175 crs in M~y Ar:l :.~nc :.::t~ $r. ~ 
Jt~''"· triont OOse re.'easP;s in re<'.ent ynflrt (2001 -2005 have actulllly ~v.,r•o(lt nf A:IJ(Jrtlxi•Pt.taly 124.000 ~Cr(t f$fl:i In oniP.r 1<: nr+-~o: !I Qfs. at every dlv~u"i"n pninl c'J~;r"~'"'!; ~II soasoll$. 
1.. Rwat:l'l :t lot>S~s ·Determined by flov, t't l'leoi'd o' Hf-l'H.t.:h 2. Assume telalivelv oorst~;r t, stf-l'n~y-sl~t~ condltl<lns. F!ows ~t llead o' r~:?il::l'll+-~:;..'> 11\11•' 30C' Ioso 80 cfs con$i$Mnl 'Nil!l 19~Je5·~Ut: 
dot~ lt~Ciuding 1"99 pi~ot pmje:-:t 1-luwtc lnti\W~n 300 anc. 40C· cfs 1o~ft 91) ::1 ~; il<.:w~ above 4(10 and below 81)C elK lo~ft 1l.VJ ds; oonsistiot wit:1 1995·?.c-CD dl'lta. Ah;,vP. ~000 e$ tJ$1f6 flc.w :!! 
lc~t cur...e •>n 'lg 2-rl of Lh~ Bac.:kgrnw'C Reoort. Tha: cu~ve 'A"i-tti b~~>E:!d t,JI)OI'. 1'00· steady state "few q:nc1ihOflli 1-')nd lhl.ls l~kcly overesti'l'ICJie :;IP.lldy·t\.l~l+t OO•;diticr~s. Assume no ~osses. i1 (i) 
Rttv.h ZS !}~l<:nv lh~ 8\fu.rcation. a. 
3. Salt 3nd Mud S~AccteOOrt!> · r~n S•arn o! ~-L--d il!ld Sak SJougl1 $nw in1~b~Q 2-15 of :he B~~~ Reil(t.1. AdCl:Hl'fl~ acctGt.iocl$ oec:.u ., r't'~ 48 ,.,.r. 5 hut Sf!~ (uj) w SOd$} ~ 
(fti.Qve to lotAIII.1ud at.d Salt Stou;,t- ~~"'~low. :::; 
4. Re3Ch?.llcvr- F~Q~t¥.-=rtfk...AdofHeM::h2~~uat&o friantff>e..,~rnhl« ripitrir:lr. fllfeasci}UsGI'a\-elttford~ ~V»o'5cls. IMGrcr.Hr.tlrord bMe ~·is ~·?.lyN!#.wh·.:.+:uGr ~ 
bw'~ulltt nlbAilbebt.cto:.ty ir.llow. rett.Jm now aN! reql.i'er~ "'~~a. ~tot.· 0.1 c:vcry::lhersionlliOinf. S·.nJWUQf' ta:w-f~· is 'Jfienhiglle"ttMr. !\ :i" ~liSe olilt::l;Cfun rerum.,..,.\' \W'Id 1'\) 

recvirement lc meet 5 ck fkYN at ivet')' ~~ion point · g 
~ FbtKth ~i <lmv - F.Qu~ll(l Rmlch 2 'lo·.v mi . .,IJ$ Reach 2 Jos!;es. Ra~ch ~i now iQuOn)s oontributicns tror~' 0111ht ~Jh+t'ldt.JU:J Co:.nal added at Mel"dotfl l,oo( wl"ich ·s ~uSls£-t.:IJCrtl~ d~'Jcrted .1t the c:J') 

hOil<JI11 u ' RP.r!Ch 3 ~~Sack Dam il'to tho- An'oyo C;,r~1 &l"'rt lh?rA(Ort> ll~<ili• I"''0$1 1',0 I'Ct gair. Actual ;r.11ow!'. r:(•u1d o~ greater particularly ~urirfl tfle il'fi~.t~ lim• !'>~-+ctSurl. 

H. Rv::.t(;!l 4 fk:.ws · l:qu~l to 11 1~ •lCt RQ£'1Ch 3 f!O\vs. A:l:litio;"l.:~l ~:~w.~ iu H~Ar.h ~...son "104)" o" cx~stiflO irrigAtion ~u;1ply fluw$1 arld no lo&ses are assurne<:l Cll f'riO\If:fn He~<:Jr ~ ~~>J~fl<:1fS lO bll c "'0 
small !osing readl at ~his ti:-ne. Ma~' tleeomfJ \IB'I'i•'!; !'Eiacl: =>vcr time 1f los&es in Re~ch ? I ill ~u(tident ~4ui(Gr f torogo. ~ 
'1 . Rt:~QOO 5 r.ow ksume ec;uol to R&ael'\ ~ fiOVI. Se~!:\nn~llc-ssAS .r\ RGI;')Ch 4At~nd gains in R~.crct- 4B. A1thuuu~ li t<uly a (lOt gain ir Re.3cl' ~ flr,~w, III $~J;.•mf!d no !-J~i!r fo: H•.Jl·.plicily. CD 
8. Cunihnmc;~:.> · R&~('l• .S !l.ow Olu:.o Mu.t.! und Salt Slo tJgh. f.lOP.$ (lOt inoiud_. 111'1 k: ~JnOtl'lOf !10 cfs of ;:~ccretillr'l up,trltl'IT: (Jf Mud :tnd S~lt Slollgl• ti"D.t the WOST l"y<'rogrnph i·'l<.~ludHd ~ 
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• w ·-• • ·-... ---- ·--·-·-· · -• • • •••• • • • 
... ··---·- - ··- _____ •• ,. •••••• ··- · ··-· --~ ,--· .... - - · · ...... ._ .... .,. _ _ "! _ ... · ·· --· 

Gair 11n<1 lo~,. Au uH•f)Lors F:~w ~ lJP'J1t~""' ErYJ o' Rooch. 

SD-11 and 
rrial't R~p~ri~n Rooeh2 Mud Slough 

~rogra'lh Component Relftas.9 R~~~.:.ses IO$ses .A.:;r.r~titw.s Road·. 2 Ror.ch 3 Re6't71-1 1-l..,ei·S Corr1wneo 
F"'l a ..... and S;mny Ru-1 ln<>JM<:n F1ov< 0<1. 1 · 31 35C 100 N) 300 1!1$ 1to 115 11~, 4'6 

r "'' "'"" Altiadion F~<»<· Nrw 1·10 7()( 130 100 ~ S75 475 475 ~(5 ns 
r~t.R'¥1 ~n:l ir.ld lor.utatar F~ Nov H -Ooc31 35C 120 80 40C 235 156 1!\5 1~ 555 
.vw-.;.a.~ Fb.-s Jon. 1· Feb 78 3f£ 100 80 50() 7.5.~ 11~ 1(5 175 G?-5 

M~d'· 1 · 1~ ;)()(: 130 90 5UO 37S 2s.; /.85 28b 7clS 

Sprirg Ri'e ~nd P,rrsP. Flow!'> \1.:~n:l\ 18 31 1.~00 130 13U 4 7':;) 1.3n 1.?25 '1,22~ 1.225 1.700 
Apri11 -~5 2.{i00 150 :7S •oo 2,:.l!:)f: 2.180 2.18~ 7 ' 80 ~.O<JO 
Af,Jrii1C .. 30 350 150 sn 401) 20~ 1?r. 1;.15 tl6 !i25 

SvP'Imt r Rt4l'>e ~ luvtS 
Mav 1 · J~1ne 30 350 1~0 eo 400 165 u~ 85 85 •18~ 

Jul; 1 - Aui:j 31 :<~o- 230 60 276 \25 4;j 4~ ~6 320 
Sprinn·R•Jn sp<:ewning F Q·N$ S'!P.!· 1 - Sept. 30 J~u! 210 8() 2ft. '45 t'l:'i ()~ GS 340 

T Qfd Annual fr;ere fl) :IB4.61t 11&.741 63.5-:ft ~'I~.Z.IO 251.490 187 94? 161.!.:142 187.942 <63.182 
A""r.nf:Cd ~Release 116JL1 
RoslcAiinn"""'-l•fl 247.8r6 

1. ~~!.>Jti:lfl fula~sas · i1:i)kl00n releM:e$ for"'-IITP.ntour:dili<Jil~ <-lvcrnge from 11 7· to 12\i TAFi'Y~. AS&ull'lod .l"S)rO.X t 17 T.\F:YR to bt? :.:orlSil~fOnt .,,. itt·~ Stciflcr 6ecl.afi:iltic1'1 '-"tlk.t- ~ <l~~~tri\IIH! I«.Pn 

CA1.SIM ~nd WSS estimates; adjvsl~d ml)r~lt-ly $ll>lirnCJtcs ro add to ap:;J:ox :. !7 rAF= Hr.d lc t<: more cor.si.ste"tw/ttl (l,c~l.a frurn l~stS y~am: rourv.:od to r.~3rest 10 .;::f:-; rhe N<lv:'O~c period 
12() d.s llStin~tc is an avemg'.: ot the fi$1)Vtn~d ~30 c~s .~w~rage i~ Nov ~.,d \ I I') :.:'If •n l)r,r:: tile May/Jure period a'~~.,;~ ~i 1tl-tl ds is a1· aV~JraQt of 176 cf.s in A.-lav <1:1-d ~UfJ cfs irl JorlG. 
Frlt\l"'t bMP. rf'OieM'*Is in U!C.:I:)I'Il y+-~ur~ (201)1 . 2005 have ~:::tnRIIy Avera~~ <.J• ilf)~roxim;llely 124.000 ACI~ fP.#t rr· OHI~t 10 mootS cfs. et every r.li ·~er~ltm pui11t dutir.~ Ql; s&asons. 

2. R~aeh?. iQ!'$~ • De~errnin~d bv ·1t.:w ul hlils.d of Reach 2 AMnrle re~iilrvt.~ly .;ons tam. steady sbM OCHld'•llumi. ,.:lows oll"-"a~ ofreaCfl •P.s~ ltlttn ~00 loP.~ IW :.:r:• oor.si$L~•'I will' 199$·200 
dAlH ',l'.t:IOdlng 1999 pilot p!oject. Flo·.ve: tleh\'f~en ~lm ~ud 400 cfs lose 90 ct&; u.,w!) Abuva -\CO Odlld tlOJO\V' 800 efs lose 100 c.fl.; ~OI'•I>ISl~nt ... .-ill·. 199H·2POO dola Atu:l\"~ 1noo cis US61d l".uw iu~O 
curve or: fig 2 L of the F,hu:kgrovr~ Rf;, .. nrt. l n~~ CtJr'o'C we~ baser.lupo" r:.un~ "-lt:Ad~·-&Uito :lew C0'1ditiol's .JI"'d lt''' tl l~ltely ~)"~"t:Slima~CJ steady stlltt ccrH:Hti<'ln$.. Ass.u rnA llO loSSO$In R.eo.cl' 
2 fi bltlow U· ~ Hoi IUrc:;:~;ic 1l. 

3. Set. ar~~;t t4vd Slc..q. Au¥~· ri"'f':' Sun of Mud iWK1 Sail~ flo-,y i'\ Ta!);e 2-15 of tt.e 68~wc.•rwJ ~ffJJUrl. Add'lion.1ll ao::a-etior.-s oc:evrln r~r 48 and S ~.Jtsn\!1 {'4'to 50 cis) 
Mll<liv<r k• lOW I.IW and Sal SbJgh lnfiCM'. 

<. ~-w-. 2 flow- rlm><il heoo otRc.><~ 2 is oqval to friallt release n•nus riparion release :<os Gr•"""" rore bcse !low oiS r;lo. Tte Ofa-,FOtd ~ ""'"''""ualy h;gl".er,. ..w..
~ of focal' tributary inflow. re~n flirNl ~nd r J+<;uir~rl'!:~t to meet S e's &-:PI I .,: f!'Vf!:"Y d"'~>iot'. point Sull'ln'ler ~ flow i.~ oltP.t' ~igher t.~11 5 cfs bec'a\~ of it:'~JArbtwl f~urn flov.· ar.ct 
req.uireme'lt kl rneet 5 cts flow K1ftv-l')· dlv-u:'$.0011 poirt. 

5. Reach 3 now ·· E:.~;u~l tr) Rtt;u;h ') nvw 111il'l~ •t RGach 2 losses. ::{each :s 1()w igrl(ltes contribl:.tions toll'. llellt~ M~wdul~l Canal odded at Mendota ~uut wf••Ctl is subsaquCflty divertel!i ('!! h t! 
bottom or Re11cl'· 3 at S~c:k Oi-trn into th~ Arf'O'JO Catla~ and tleretore AI;Srumu:~ 1lC rlct g;ain. Actual in:'lows ~ ·o~•ld hA ~I'Ofl~f panic~;larly dUting lht~~ ltrll,l'ttiUil StJ~~Of\. 

6. Rt.}UCh 4 :lo'fl.·s ·Equal to the ne~ Rtach 3 -'Iowa. Addilior.al now i!l Rea.ch ~ I$ Qn '1op·• u1.;l(iSiing irffgatlol' supply " QI.'J!' antf no losses aro assumed althr.-ugl'l Rrs-~:n:h ~~ ~ppl)ars 10 ben .SinOII 
les.lno rfl).p:;t'l at tt'i$. tirnP. M~y bar.t:nlf; Qlr.li:'lnlQ roach over ti1Tie if IO!'il;~~ ir. RMacb 2 fil~ sufficiert a~uih;-r sturAQA. 

I . 1-olli)QCI'l ~ now, Assurr.e equal to Rt~rteh' taw. s~as.onallo~es in Reech 4A ~~tnd !jl~ins in RoC:.dl4lJ. 1\III'C>UOh liKe-ly 3 net 9ain ~r. Rf:llaC.h 4 P~· . .8t$1.1111e0 ro Q"~in inr simplic'•ly, 

8. Corfklence - Re~15 !lo-11 plus Uvd and Sa\1 Sb.JA~l. Does rot Nude \4.'1 ~ tcr'C'llM• bCl c!scf aca-etiof". u~nr oi M1.•t cri! SaP. &.ough ti'la: it'tft WC>Sl h~~rogr<:ph ~a-ct 
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Tablt 1E. PropoMd resto-ation flow retcam: schedule and aocounting!-'fo:=:...r :::nom\af.we:==:...r=·"~.Y'i'">'Jl<l::::..;on;:;'-'t:::he;;.;:;Se:;;n::..J::.;""''?"-"in::.:..:.Riv::.' :.;e::..r ___ _,=...,==---====,.-----, 
~natld i.OS!'.A."'iUII~'ton.s I now <lUps-r~.m E:r>cli of R~ I 

Solt on6 
Reacil 2 Mul1 Slough 

Hydrograptt Compo11en1 
Fr.ar.t 

Rele-:~5-fi 
R~p~riau 
~clenses lr.sl'ie!i Accretions Fhlilch 2. Reucl" 3 ~P.<=~c~~ 4 Reach ~ c;.,rfltJf;M'100 

. 31 :l:}O 
700 
350 
350 
!",()0 

80 300! 
um 300: 
00 400! 

80 5()l'l 
go soo 

1!?G 
5Tb 
2l5 
2'S$ 
37h 

'l'ltl 11 5 
·475 .47fl 
' 155 1 5~ 

175 1/5 
286 ?85 

"~ 
475 
155 
\1~ 

~ 

415 
775 
555 
tilS 
78~ 

Sprh1Q Ri3fJ a~d Pub;t:t Ho·us 
A4J:if 1· ~5 

f------------lAj)ril16- 30 

1.i;I)(J. 
2.500 
4.000 

160 
130 
120 
10Q 
130 
130 
150 
150 
190 
i'JU 
210 

150 47!; 
17~ 400 

1.375 
2.3~~ 
38M 

1.m 1.:!'.!!:: 
2.180 2.1 &~ 

122$ 
7,,180 
-Mh~ 

1,7()tJ 

2,580, 

Suromor 83se Flow!; May 1 · Jc.•'1t'! 30 
1::::===== ===--- -i'iUI}', - AlJ!( 31 
.SO(InCI Hun SptnW~ir>g H<)OIIW~ SGpt. 1- Sept. 30 

350 
3SQ 
:!.'SO 

200 400 
00 400 
80 276 
~0 275 

16b 
125 
14!'; 

3'.655 3,65~ 

: 85 K!'i 
. IJ6 

~ 65 
45 
6~ 

as 
4~ 

~5 

4,0551 
4~5 

J2C 
3<1-C 

·I <l.al Anffilll inc:n! 1\,1 
iJissume<l I' :1011Hn Rotoasc 
JR~~tma:i-ctl Rckt.a:s.& f~) 

473,0:12 
>;6.741 
3".J6.?.81 

111).7.41 67,112 275.220 3-'iQ-- 292'.783 292]83 292.'/ 83 563.003 

1. Riporian •ele~~es- R~pam:ul r~IQa!U)S forct;l"'er.t :=onr.i(iOOt; »VQrDgo Torr.117- ta 1:lf! 'TAriYR Assumeo Rp~rnx 11 7 TAF.'YR ~o be r;onsl,.~nt wi1h Stcinerdeclaral·.c)u \ol!ttCh is o~n-..cd 
from t;At, $ 1M t~nd '.''~JSS iil&timarcs: odju!ited mnnthl)' astu'tnte .J to .,dd to aJ.lpmx 11 r TAr ond to be r.-~uM ('.oMi~l011t with dail:l ir('An Jl'i~~ 5 yot~ra, rotJodcd to YI~<I!P.!';~ 10 c;IA. Tho No\•/Dec 
ptfric.:d 1.:-!tt cfs ost•matc is tlfl itVItl'lll(lflt ol lh~ ~~:>l:>\J<lled 130 c+.s .l'VttrHga i:. 'No·' ;:,nd 110 c'e :n l)ec.: U•~ ~1il)'iJune perlor.t e· .. E'!{a!)~ of 1 :lO cfs is c.r I)V.,r~g~ nl 115 cfs itl M111y 41nd 2-J{J cls ir. 
Juno. Fr1ant :,<'~ MtH-ft~A-s ul u)I!O,"'t ytJars (2001 · 7005 hii.vf.llilctually a'Jera~P. of i:ti~PfuXutlatoty ·f£4.0G"C ~ere teet In urd&:::r to meet 5 ci~ . at evttr\•di·.'Or'lOioo ?Oirt ~urif'lg ~II II.M!'Jum;. 
?. R«_, ... .r. 'lu!!!o.~S - Dctonnined by~ ,e~t )WoAd uf l{~d~ 2. ASS\M'Je re!ldi"~:' <X>IIS.ta•·t .lteady state cOf•f.itiOns.. l=lo\\•S nt head o' re<t<::t~ IP.-"s ll•au 300 .!ose 80 c!s OQJ"':'Ii1litwnl vrith 1995-2DC 
rn.t> ·~ 1999piol project. ,_.,.,._,300aNI <!C-Ja•k...,!Klds.ftov,.sot>ove400em helow.·800dskloo1:xlds' ~o .. 11h 1995 200-Jdata.Ah<....., 1~Cl! ::f•used""'" 
Aose curve or. fig 7-!.d th& B~nd Rqxwt That c-.rve w,.a b2$Cd ~ rcn-~lte ·~ conc:itior.s ui1 thus Uety ()VGC'OSiitlale s;;'*s&irls o-.:•ldil'ions. Assume no~ in 
R&&Ch ?M t.lfdcY~.•1ho s;tun:ata.. 

3. S"lt and M'Jd Sloo!)l" Ac::cretl(1n1t • f-'<:m s~m ofM~..tG :.rtl St~ lt Slcugh 'lew i:l Table 2 15 o~th.; B;;.(:k~tOlJI'U! Raport. J\cSrJition~~ a<:oeliun::o occur in reacl'l ~B ::;,r.rt 5 hul s"t&:ll (up :o 50 cfs} 
r~lit~ivo tu totnl Muo ar-t'. S31t $!Ql•Qh !,:low. · 

4. ~e&ct'l '; 'low- !-=low iil ~ lEWd ofR:II}UCh 2 i~equa! to Frklinl rtrl~sc •nin~..t; ripari3.r. rei.,(IKt f>ltl& GI"V<l~ly rord base 1\1'11." of 0 ds. ThE! Gmve~ly For<l U.:t~ llow 1::0 \J~vall}' l ' iCJhOr in 'N1'1ter 
hP.CitU,.A ur lut.:;)l tt)biJI~I)' innow. retutn now ~··.r: ~quiiEIIYIOnt to meet ::; cts llow al l:iv~.yd i\'!l1r'$iO'l point Summar h~N.I) flow is often hi9flef .,~, .. 1\(JA,bCQfuSO of irr,Q:lti('ln retvrn 'low 0:)0('1 
t&c;Ltiren"iort to IT\&et 5 .:::r~ :'tn•w "~ t'-'Wr)' div&rsion poin~ . 

~ . Re:nc:tl3 ~-E~ to Reach 2 ~\1. min\1.$ H!:!<.dl 21C•&&e$. Reach 3 f1ol¥ ~•".:ta,; <:.CC'\t'l'ioo.Jiiioo& fi'Or:JI">eln M!Wldcta CQnal added 3t ll.~•lt8 ~ 1/lhicll ls suos.."t:etttfydrvert~ tU lhc 
t>OIIom ot ~Wac>o 3-"' S;d Dam ,.to u.., Ar<~-o Coral..-~ li'"'eloo-P........,.,. no r>el goi> Atlt.,...,,_ C<lOJd be "'04ler pofft.Uarly 6:f.ft~ lhe ~ """"'"· 

0. Re~~' t.cm:!'i - ~fJI,I,aiiOI"t't 1\til Rach 3 flows. ~C!ii-1Nif la'JW.,.. RQ..'leh 3 i s on "1op" V ex.:l'llingur9lfio:l s~~ 1tows an; oolus~ ate' '$$\mCd atthcugfl Re~ ~ u~.lfJ; to be a 
5rMH fc,):ll ,r·~ tf:!io!Ch ~ll th!S (inl6. Mt~~y~:ome gaif'ling Mnc;hQOI$' 1jme if IOS$CS in ~e~r,:l"'2 ml li,Jr-li.Cion~ 3Q~i~r storoP~g'CI , 

7. Rc"ch ~ tiOYI - A~!'>umP. P.r;a•"'l tn f.<•~ cit 4 flow. Seasor.31 10$1$~~ ir Rf>!$1Ch 4Aafld Q~ln.s in Relict- 4R AllhouQh likiily a oG~ gair in Re11~r. 1lllnw, ll.o•;an:Mld llO gain f01 ~IT!pli~ity. 
tt. Cot'IRu&n<:e . Reach 5 f~ow p:ue Ml:f1 J;r.rl SnU S~<.:.u~.fl . Ooos not inclu6P. up tc .=~nolh•r :ao cfs of accretion upst:"""' d Mud and S~llt SIOU(II' thr.t ti"P. 'N0:3, l:vctrcg rnph included. 
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s .......... •• • • ......................... , ................... ~ ..... ___ ·-··· .. - · ... ""'"" v ....................... ~ .......... ··r--e~;..;L~;;;.;~~~;;;~ 
n.-... ot Utlt1re:>m End oi Roe<t• 

Sallond 
t-ru·l Rip<wiao> Reom7 Mu<!Skxlglo 

H•!!!!>!!!!f>h c"""""'""' R~21s.e ~bli.itS lossu ll<cre<io:.s Re;och2 R«a;to;J Rao::l\4 Re3CIIS cartJes><:e 
f.c.l Base aNJ Spri'lg Rl fliDOI.:blllior Ftnw Oel. 1. 31 a.o;n •~o &I 300 195 1H H~ 11) 415 
FA• R\KJ A::IFJd.on F'cw Nctw. 1 .. 10 /fl'J 130 100 - 575 L75 475 475 (75 
'•1-R;o SpMnio1 ond lno<~b:Jiion Flow Nov. 11 . De; 31 35-J 120 iUJ -100 235 155 1(>5 155 555 
\o'.'i11tcr&.se rrows Jon 1 •eb. 'e 350 10C· (1(1 soo 2~5 175 170 1 IS 675 

Mtuch 1 .. f t\ 500 ·~u 90 !:iOO ~75 ~u~ 2~5 235 785 

Spdng Ri~.;o an(! Pul~ Flews 
M• ooh 16 .31 1,5!!0 130 1SO ·175 1,31~ 1.225 1 ,22~ 1.2~$ 1,rnr:o 
l\pril1 ·1!i 2.500 'I GO 11~ 400 2,35f.i , ,1 1\.1 ~ IHO 2.1aa 2.580 
Aprol 16. 30 <1,(}::XI · ~c 200 <IOU ~t.HS~ 3.S)5 3.d55 3.655 4,055 

$.;~mtf' Hot~ Flown May I · June 3<1 2.0CC teo ·~~ 400 1.815 1.650 1 .~~() 1,8..":~1 2.0bC 
J1,dy 1 .. Au~ 3'i 3~~ >:It\ 80 275 1n 45 4b ~5 320 

Sor1na-Rur. Sct w:11ttr: Fk:w\\ Soot. 1 • S!!J)t. 30 :~tii.J ~·o 80 275 145 GH 66 ~5 :>.4r. 

Tot-al AN'!tlo'J< 'aore ft.·! 672,309 11(\.111 11.3i8 275,220 Sfo1l.18? 4f:t ,R~:\ 1111,1103 4e, 803 757.02~ 
Atoi.ulfl•d fl l',ollrii:ln Relo3se ~ ; 6,/41 

R_~~OOY.iol1 Rc~~ille (~1 555.fX>8 

1. Ripa:i<m ~~ · Ripclrian!elfo..a:S4oti forU11t'Ot' l COI'.CUI:itm JVerageirom 117- ~1?3 1Al-NR. As~ O(>p{OX 117 T~;"'t/Rtobecorao.il(.a1fv.i!lS1oitWirdudc.mtw l"f.!id'\is~'ecl 
tll:mCAl$A4 an! ~'SS ~&s. ~USIC:d t'tlOC'Ihl.y esfmates tc .i'Jdd ~RppfC~ 117 TAF <lnd ~ bomore CO"l...~tem . ..,;, dst.;t(rcn. ~ 5 )'8ifS:toondcd ti) .'Mt31'Mt 10 c:fr. 'fhf! Nowl>at;. 

PfUiod t20ds est.na.Je iG- .ana;croge dlt\e os.sutned ':10'*" KoNfiJQIY inrfw ~.6 t10 ds in Orec: ~ tMy!Jvnw pariod a-.'Q""'~c :lf 193ds is tr aver"!)e c t176 em. b 'SAay .. 002\.\'!Us in 
J\r.e.. F~kvlttk1Se ~!"; ._,.. tP.t;P.n! ~:r.s {'l0l'1 .. 200!> t::e-~e: ~ 8\'ef'3Ge :>1 31l(l!o:dnlitiaty 11~.coo ocro feet il orderbl ~ 5 r:'!>. a i e--IT.':y d.'Wttion S)C)rllduri~ ~~ seasors. 

2. RGaeh 21ossos Octcrrr.iled ~· ftol.vat head ot Rlt.Hclll. ~SllnlEI fCio11i".M){y m~'bnt.l'!.te~~t~ .. c:tmGilk'wl:$, C:bv./S ;.;r.t'loc.a of react" les:'S tn.an aoo lntttt JM) c:~ ~ster-:t w~h 1995-20:! 
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Appendix E 
Reach Definitions and CDEC Gages 

1 Appendix E – Reach Definitions and CDEC 
2 Gages 
3 Figure 6 shows the location of gages used in 13(j)(ii) and 13(j) (iv) in the Restoration 
4 area from Friant Dam to the San Joaquin River’s confluence with the Merced River. 
5 Table E-1 provides the electronic links to flow data in the Restoration Area 

6 
7 Figure 6. 

8 Gages and Reaches of the San Joaquin River in the SJRRP Restoration Area
 

9 
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San Joaquin River Restoration Program 

1 Table E-1. 

2 Electronic Links to Monitoring Gages on the San Joaquin River 


Physical Location 
CDEC 

ID 
Electronic Link 

San Joaquin River at or immediately below Friant 
Dam 

MIL 
http://cdec.water.ca.gov/cgi-
progs/stationInfo?station_id=MIL 

San Joaquin River at Gravelly Ford GRF 
http://cdec.water.ca.gov/cgi-
progs/stationInfo?station_id=GRF 

San Joaquin River below the Chowchilla Bifurcation 
Structure 

SJB 
http://cdec.water.ca.gov/cgi-
progs/staMeta?station_id=SJB 

San Joaquin River below Sack Dam SDP 
http://cdec.water.ca.gov/cgi-
progs/staMeta?station_id=SDP 

San Joaquin River at the head of Reach 4B SWA 
http://cdec.water.ca.gov/cgi-
progs/staMeta?station_id=SWA 

San Joaquin River at the San Joaquin River and 
Merced River confluence  

SMN 
http://cdec.water.ca.gov/cgi-
progs/staMeta?station_id=SMN 

Cottonwood Creek near Friant Dam CTK 
http://cdec.water.ca.gov/cgi-
progs/staMeta?station_id=CTK 

Little Dry Creek LDC 
http://cdec.water.ca.gov/cgi-
progs/staMeta?station_id=LDC 

Chowchilla Bypass CBP 
http://cdec.water.ca.gov/cgi-
progs/stationInfo?station_id=CBP 

James Bypass JBP 
http://cdec.water.ca.gov/cgi-
progs/stationInfo?station_id=JBP 

San Joaquin River near Mendota MEN 
http://cdec.water.ca.gov/cgi-
progs/stationInfo?station_id=MEN 

Eastside Bypass near El Nido ELN 
http://cdec.water.ca.gov/cgi-
progs/stationInfo?station_id=ELN 

Eastside Bypass below Mariposa Bypass EBM 
http://cdec.water.ca.gov/cgi-
progs/stationInfo?station_id=EBM 

Bear Creek below Eastside Canal BSD 
http://cdec.water.ca.gov/cgi-
progs/stationInfo?station_id=BSD 

San Joaquin River near Stevinson SJS 
http://cdec.water.ca.gov/cgi-
progs/stationInfo?station_id=SJS 

Salt Slough at Highway 165 Near Stevinson SSH 
http://cdec.water.ca.gov/cgi-
progs/stationInfo?station_id=SSH 

San Joaquin River at Fremont Ford Bridge FFB 
http://cdec.water.ca.gov/cgi-
progs/stationInfo?station_id=FFB 

Mud Slough near Gustine MSG 
http://cdec.water.ca.gov/cgi-
progs/stationInfo?station_id=MSG 
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Appendix F 
Gravelly Ford Compliance 

1 Appendix F – Gravelly Ford Compliance 
2 Technical appendices describe the supporting information and background for the 
3 compliance procedures described in the main body. 

4 Physical Process Data 

5 Physical process data describe the anticipated outcomes from a change in releases from 
6 Friant Dam to assist in developing a method that achieves objectives for flows in the 
7 river. 

8 1. Initial Response, 2 Days (Interim Flow monitoring data as reported in the 2010 

9 ATR).
 

10 2. Stabilization, 4-5 days (Interim Flow monitoring data as reported in the 2010 
11 ATR) 

12 3. Measurement Accuracy, 8%-15% (USGS stream gage monitoring protocols). 

13 4. Release Increment for a GRF change, 15 cfs (Personal communication with Friant 
14 Dam operations staff). 

15 5. Flow Variability, 20-40 cfs (Interim Flow monitoring data as reported in the 2010 
16 ATR). 

17 6. Accuracy of Friant Release, 5% (Personal communication with Friant Dam 
18 operations staff). 

19 7. River Connectivity, unknown (NRDC believes that 1 day of flows less than a 
20 threshold risks losing connectivity.  No citations or studies were provided.  Travel 
21 time, transient effects, and channel storage would likely require several days of 
22 depressed flows to break connectivity, but no analysis or data collection is 
23 available at this time). 

24 The general approach seeks to avoid intentionally introducing oscillations in the releases 
25 that would result in alternating periods of measured flows over or under targets. 

26 Operations Considerations 

27 Operational considerations include the complexity of the method, the frequency of 
28 application, and the work schedule. 

29  Weekly procedures will be implemented by Staff at Friant Dam and require a 
30 method consistent with operation procedures at Friant Dam (e.g., Spreadsheet 
31 Row Calculation, schedules and measured data only) 
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San Joaquin River Restoration Program 

1  Weekly procedures may be implemented by the SJRRP Office and may include 

2 methods that require accounting for past releases and forecasts of future 

3 conditions. 


4 The schedule for procedures should occur on Mondays, and Fridays.  Reclamation should 
5 request a primary contact and backup (in event the primary is unavailable) so that 
6 Restoration Administrator and TAC can address unanticipated issues that may arise 
7 during evaluation and could compromise river connectivity. 

8 Evaluation of Proposed Method 

9 An example spreadsheet is attached including an evaluation of performance in 2012, 
10 using both daily and weekly flow adjustment methods. Weekly and daily flow adjustment 
11 methods produced similar results, meeting the flow target 26 percent and 28 percent of 
12 the times, respectively.  The SJRRP will take an experimental approach to implementing 
13 flow compliance at Gravelly Ford.  The proposed methodology does not consider the 
14 inability to measure flows within 10 cfs at Gravelly Ford or the historical experience of 
15 the Friant Dam staff in making changes likely to affect flows at Gravelly Ford.  The 
16 method does not include smoothing the transition between target time periods and defers 
17 that decision to the TAC and Restoration Administrator.  If the Restoration Administrator 
18 does not elect to smooth the transitions, most years will require a block of water at each 
19 increase in Gravelly Ford Flow targets unless diversions are less than anticipated. 

20 We anticipate the need to revise the numbers used for thresholds in this procedure during 
21 subsequent implementation years, but Reclamation will use numbers agreeable to the 
22 Settling Parties. 

FI-2 – December 2013 Restoration Flows Guidelines 



 

  

 
 


5 
6 


   
















1 
 DRAFT 

2 
 Restoration Flows Guidelines 

3 
 Appendix G – Replacement or Offset 
4 
 Programs and Projects 

7 


December 2013 



 

 

 1 

2 This page left blank intentionally. 



  
  

 

 

Project Name Date of Implementation 
  

    8

Appendix G 
Replacement or Offset Programs and Project 

1 Appendix G – Replacement or Offset 
2 Programs and Projects 
3 This appendix to the Restoration Flow Guidelines lists projects that have been undertaken 
4 or funded by the Secretary or other Federal Agency or agency of the State of California 
5 specifically to mitigate the water delivery impacts caused by the Interim Flows and 
6 Restoration Flows. 

7 Programs and Projects will be inserted as they are developed. 
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2 Appendix H – RWA Calculation 
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San Joaquin River Restoration Program 

1 Appendix H - RWA Calculations and Water 

2 Use Curve Model Documentation 


3 Purpose 

4 This appendix to the Restoration Flow Guidelines provides the background and 
5 documents the development of the Recovered Water Account (RWA) procedures. The 
6 RWA procedures determine and account for reductions in water deliveries (i.e. water 
7 supply impacts) to Friant Division long-term contractors (Contractors) caused by Interim 
8 Flows and Restoration Flows (collectively referred to as Restoration Flows) pursuant to 
9 Paragraph 13(j)(iii) of the Stipulation of Settlement in NRDC et al. vs. Rogers et al.  The 

10 objective of this appendix is to provide background regarding the discussion and rationale 
11 leading up to the selection of a RWA calculation method by the Settling Parties. Another 
12 purpose is to describe the explicit procedures for the selected modeling methodology, and 
13 associated subsequent “steps” for the complete RWA accounting.  This Appendix 
14 supplements the main body of the Restoration Flow Guidelines (RFG) and provides the 
15 detail to apply the procedures for determining the reduction in water deliveries.  The 
16 amount of RWA credits accrued by a contractor in a year equals the net delivery 
17 reductions (calculated with the procedures detailed in this appendix) minus any water 
18 returned by Recirculation and replacement or offset programs as described in the main 
19 body of the RFG. 

20 Background 

21 Reclamation, in consultation with the Settling Parties, developed a range of potential 
22 approaches for the Recovered Water Account method including: 

23  Annual Settlement Model: operation of the long-term monthly planning model 
24 developed during the Settlement negotiations, and was applied every year going 
25 forward. After comparison to specific historical years, some of the parties did not 
26 believe the long-term planning model would result in sufficient accuracy for a 
27 single year’s reduction in long-term contract water deliveries in isolation when 
28 used as the RWA calculation method. 

29  Water Authority Modeling Tool (WAM Tool): Uses a hindsight estimate of the 
30 ability to sustain canal capacity.  The WAM Tool was not sufficiently developed 
31 to be available for the RWA methodology, does not consider baseline conditions, 
32 and includes water supplies that may or may not be eligible for consideration as a 
33 reduction in water deliveries pursuant to Paragraph 13.(j)(iii) (e.g. 215 to non-
34 Friant contractors). 

35  One-Time Lump Sum: allocation of total settlement estimates of reductions in 
36 water deliveries through 2026. The parties desired an annual allocation method 
37 specific to the hydrology of individual years.  Particularly as real time impacts 
38 and hydrology affect Class 1 and Class 2 contracts differently and the lump sum 
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Appendix H 
 RWA Calculation Process 

1 approach did not appear to be consistent with Settlement language in Par 16(b)(1) 
2 stating that the Secretary shall “monitor and record reductions in water 
3 supplies…”. 

4 	 Annual Lump Sum: allocation of the average annual impacts each year.  The 

parties desired a method specific to the hydrology of individual years. 


6  Factor Approach: allocation of impacts based on year types considering the 
7 year-type specific average impact.  The parties desired a less generalized method 
8 that accounts for year-specific hydrology rather than relying on averaging over 
9 time. 

 Expert Panel: each year a panel reviews available data to determine the RWA 
11 impacts.  The parties considered the panel too subjective and raised concerns 
12 about the ability to come to resolution each year. 

13  Flood Reset: Any flood releases would negate and remove prior SJRRP releases 
14 from the calculation of RWA impacts for that year.  The parties desired a method 

that provided a specific use of water as of 2006. 

16 Baseline Model 

17 The Settling Parties agreed that an approach which could calculate a pre-restoration 
18 baseline condition using the specific year inflow hydrology and which could be used with 
19 Restoration flows was preferred.   Concurrent with Reclamation efforts, the Contractors 

developed a proposal for computing reductions in water deliveries predicated on a 
21 baseline condition defined by a combination of contractual, regulatory, legal and physical 
22 circumstances that existed prior to October 2006.  This combination of factors resulted in 
23 a potential water use curve (WUC) baseline model that could be used to calculate water 
24 supplies available to be captured by Friant Districts under both a with and without 

Restoration scenario. The difference in available supplies between the two scenarios, as 
26 determined by the Millerton Lake inflow-based model with spill considerations, resulted 
27 in the potential reduction in contract water supply to Contractors due to Restoration 
28 Flows. The Settling Parties agreed to use the Friant WUC baseline model approach to 
29 calculate a gross water supply reduction. 

In addition to a WUC baseline model the Settling Parties proposed that the net water 
31 supply reduction each year be further refined and reduced as a result of additional “tests” 
32 (including a late season spill, comparison to the maximum cumulative Friant Division 
33 contract deliveries of 2.2 MAF, and comparing to actual water availability on a district by 
34 district basis). Reclamation agreed to independently develop an inflow-based 

spreadsheet model based upon the Contractors WUC baseline model approach to perform 
36 the RWA calculations for use by the Plaintiffs and Contractors in developing a jointly 
37 supported RWA accounting methodology.   

38 Coincident with the Friant proposal, the Plaintiffs and Contractors developed a December 
39 23, 2011 list of shared principles to reach an agreement on the RWA methodology as 

follows: 
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San Joaquin River Restoration Program 

1.	 Use an inflow-based operations model as proposed by Friant. 

2.	 The model will use two Water Use Curves (WUC). One for Wet and one for 
Normal-Wet year types. 

3.	 All other year types will be run against the NW WUC to capture the effects of the 
occasional rare spill in those drier year types.   

4.	 Potential WUC’s are attached as placeholder curves that may need to be revised 
to meet the objectives of these deal points. 

5.	 The current USBR model is not yet fully reviewed for completeness and accuracy 
by the parties, including USBR (draft model). 

6.	 The draft model, when run for the Steiner USAN period of 1922-2003, using the 
USAN data for inflow and March 1 storage as opposed to real time data, and 
using the above WUCs, calculates average impacts of approximately 185,000 
af/yr. 

7.	 The parties will jointly review, modify, and complete the model consistent with 
the then approved model methodology. 

8.	 Once the model is complete, the parties will make minor, joint modifications to 
the WUC so that impacts equal 185,000, within reasonable accuracy.  This 
includes WUC modifications that bring impacts up should they fall below 
185,000 AF/year in the final model as well as making WUC modifications to 
bring the impacts down should they fall above 185,000 AF/year.  Any WUC 
modifications necessary to reduce resultant impacts will be made first to the Wet 
year WUC with the intent of not materially affecting the NW WUC. 

9.	 Both parties recognize that past results do not guarantee future performance and 
once the WUC’s are modified, they will be finalized for use going forward, with 
real time data, and the 185,000 impact component used to fine tune the WUC’s 
will have no further significance. 

10. Parties agree to review the methodology on a periodic basis. 

11. The impact methodology includes a process for reducing impacts in the case of a 
real time spill, outside the Mar through Jul period.  This may reduce impacts 
below that calculated above. 

12. The impact methodology includes a process for individual district tests as 
currently described in the RFG section 13(j)(iii).  This may reduce impacts below 
that calculated above. 

13. Both parties intend to provide further joint comments to Reclamation to refine the 
written methodology procedures (i.e. RFG text for 13(j)(iii)) consistent with these 
points. 

14. Both parties intend to provide further joint comments to the RWA policy paper.  
In that regard, the parties agree to delete the language “Reclamation believes the 
provisions provided in the Settlement relative to the Recovered Water Account 
apply only to reductions in Class 1 and Class 2 contract amounts” and replace it 
with a statement along the lines of “The relative distribution of the “other” canal 
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Appendix H 
 RWA Calculation Process 

1 deliveries is not precisely known and there is a disagreement among the Settling 
2 Parties regarding whether or the extent to which reduction in 215 deliveries to 
3 long-term contractors should be included as “reductions in water deliveries”.  This 
4 methodology and model is not intended to promote or constrain the position of 
5 any Party and the Parties agree that, notwithstanding any previously stated 
6 positions, it is not necessary to resolve that issue in the development of the 
7 adopted methodology.” 

8 Water Use Curves  

9 Consistent with the shared principles above, the Settling Parties asked Reclamation to 
10 refine WUC’s to generate a historic average annual reduction in water deliveries of 
11 approximately 185 TAF/YR using the 1922-2003 Millerton Reservoir inflow from the 
12 CALSIM model (which are largely derived from the USAN model) and the Method 3.1 
13 gamma transformation of the Exhibit B water year type restoration releases.  In addition, 
14 in order to reflect the delivery reductions to the Contractors at the canal turnouts and to 
15 
16 

calibrate the model to derive the average reduction of 185 TAF/YR, canal losses were 
assumed to be 1.5% of available water at canal headworks.2 

17 The “% Contract” denotes the percent of each Contractor’s Class 2 contract that 
18 historically had to be delivered during Obligation periods as defined in the Contractor’s 
19 prior water service contracts. Note also that the original Obligation percentage 
20 requirements were revised/reduced in subsequent Interim Water Service contracts.  The 
21 following potential water use curves were investigated in Reclamation’s Model: 

22  Historical original and revised Obligation Requirements (N and NW Years) 

Month 
% Contract   
(revised) 

Diversion Rate 
(cfs) 

% Contract 
(original) 

Diversion Rate 
(cfs) 

March 7 1593.8 20 4553.8 
April 12 2823.3 20 4705.6 
May 16 3643.0 20 4553.8 
June 20 4705.6 20 4705.6 
July 20 4553.8 20 4553.8 

2 The total Friant Division delivery equals the water supply less an assumed percentage identified 
as canal losses within the model.  The inclusion of a loss factor was intended to account for the 
difference between diversions at Friant Dam compared to the deliveries at the individual 
Contractor turn-outs.  Some historical studies indicated a loss factor of 3.8% based on 
measurements (Memo to Office of Inspector General).  For the purpose of the RWA model the 
loss factor was used as a calibration parameter to obtain the target average reduction in water 
deliveries.  The resulting factor of 1.5% was within the range of historically measured values 
and was used to calibrate the model. 
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San Joaquin River Restoration Program 

1  Combined Adjusted Historical Maximums 

Month % Contract 
Diversion Rate 

(cfs) 
March 12 2,672.1 
April 15 3,372.9 
May 18 4,191.6 
June 23 5,124.2 
July 24 5,360.7 

2  Using the revised Obligation Period applied to all year types 

Month % Contract 
Diversion Rate 

(cfs) 
March 7 1593.8 
April 12 2823.3 
May 16 3643.0 
June 20 4705.6 
July 20 4553.8 

3 The model did not result in significant differences when using different water use curves 
4 for wet and normal-wet years.  Subsequent evaluation of historical data also did not 
5 identify significant differences in operations between wet and normal-wet years.  Year-
6 specific conditions appeared more significant than overall water supply; therefore, a 
7 single set of water use curves (i.e. N and NW curves using the same parameters) were 
8 used in the Reclamation WUC baseline model and calibrated so as to generate reductions 
9 in water deliveries of 185,000 AF per year on average. The long term average reduction 

10 in deliveries results (with 1922-2003 base period, Gamma 3.1 transformation, canal 
11 losses, etc.) are shown below. The revised Obligation Period water use curve was used.  

Year-Type 
Reduction in Deliveries 

(AF) 
River Demand 

(AF) 
Percent of Releases 

as Impact (AF) 

Critical Low 0 0 0% 

Critical-High -69,298 -70,353 98% 

Dry -185,124 -188,566 98% 

Normal-Dry -241,846 -245,723 98% 

Normal-Wet -216,975 -351,960 63% 

Wet -90,266 -556,542 16% 

Average -185,020 -318,844 58% 

12 The Parties agreed that once the WUC’s are chosen, (in this case the revised Class 2 
13 obligation amounts of 7%, 12%, 16%, 20% and 20%) the 185,000 AF/year number used 
14 to calibrate the model will have no further significance and does not in any way reflect 
15 model performance going forward. 

16 Application Going Forward 

17 As described above, an inflow-based WUC model is utilized to calculate the difference of 
18 water made available to Contractors between the two scenarios (with and without 
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Appendix H 
 RWA Calculation Process 

1 Restoration). The model calculates the effect of projected Millerton Lake spill releases, 
2 under both with and without Restoration scenarios.  Water released for Restoration that 
3 otherwise would have spilled reduces the impacts to Contractors from Restoration flows.  
4 The model uses actual daily values (subject to final QA/QC) for the inflow to Millerton 

Lake and the Restoration Flow Schedule (Restoration Administrator recommended flow 
6 schedule approved by Reclamation). The process to ultimately determine the net impacts 
7 (as impacts will be potentially less than total Restoration release) to Contractors follows 
8 the following steps. 

9 	 1. Determine Friant-wide Impacts using the daily WUC model (March through July 
period). 

11 2. Determine Friant-wide Impacts using late season spill calculations (August 
12 through February period). 
13 3.	 Summation of Friant-wide impacts (March through February water year). 
14 4.	 Compare total Friant-wide water made available to Contractors with Restoration 

(from Step 1, Item 7 and Step 2, Item 10 below) to Friant-wide total contract 
16 quantity of 2.2 MAF. 
17 5.	 Compare Step 3 to Step 4 and use the lesser of the two as net Friant-wide Impacts. 
18 6.	 Distribution of net Friant-wide Impacts from Step 5 to each individual Contractor. 
19 	 7. Compare actual total water made available to each individual Contractor to each 

Contractor’s total contract amount. 
21 8. Compare Step 6 to Step 7 and use the lesser of the two as the net impact to each 
22 individual Contractor. 

23 Step 1: Determine Friant-wide Impacts using the daily WUC Model (March 
24 through July period). 

The WUC model is an excel spreadsheet that models daily operations for Millerton Lake 
26 for the March through July period. In order to determine water delivery reductions to 
27 Contractors due to Restoration in the March-July period, the WUC model determines the 
28 amount of water that can be captured and made available to Contractors under the 
29 without-Restoration scenario, and then again under the with-Restoration scenario.  The 

delivery reductions to Contractors equates to the difference between the two scenarios of 
31 water captured and made available to Contractors. 

32 The model uses actual data (D) for beginning reservoir storage, inflow, and 
33 recommended Restoration releases.  All other inputs are assumed (A) or calculated (C).  
34 The same assumptions are made under the “with” and “without” scenarios except that the 

with-Restoration scenario includes Restoration flows.  Calculations are done on a daily 
36 time step and all values are in acre-feet unless noted. 

37 WITHOUT RESTORATION 

38 Item 1: Millerton Lake Inflow (D). This is actual daily data for inflow into Millerton 
39 Lake as recorded and published by Reclamation 

(http://www.usbr.gov/mp/cvo/reports.html). The beginning storage for March 1 of each 
41 year is also used in the model and found on this website. 

42 Item 2:  Riparian releases (A).  For purposes of this model, the Friant Dam releases to 
43 meet Gravelly Ford requirements will be assumed to be those amounts noted in Exhibit B 
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of the Stipulation of Settlement totaling 116,741 AF annually.  The daily flow rates are 
also as noted in Exhibit B for various time periods.  It is noted that the critical-low and 
critical-high years use 116,662 AF in Exhibit B rather than 116,741 AF but this WUC 
model is not applicable in the driest years. 

Item 3: Net Inflow without Restoration (C).  Item 1 minus Item 2.  This is the net 
amount entering the reservoir that could potentially be used or captured for use by 
Contractors. 

Item 4:  Water Use (C). Daily and cumulative water use is calculated by taking the 
agreed-to Water Use Curves which are based on total Class 2 contract amounts of 
1,401,475 AF and applying monthly percentages of March 7%, April 12%, May 16%, 
June 20%, and July 20%. Subsequently, potential use for this period totals 1,051,106 AF. 

Note that in the event Millerton Lake levels approach dead pool (134,054 AF), and water 
rates available for delivery to Contractors are reduced below the water use curve rates. 
The water use curve rates may be increased at a later time, up to full canal capacity of 
5,925 cfs, until the cumulative water use equals that which would otherwise have 
occurred absent such reduction in rates due to dead pool reductions. 

Item 5: Spill Conditions (C).  The model tracks daily reservoir storage and in the event 
levels reach 520,528 AF, spill occurs, and the model takes into account going in and out 
of spill mode.  Note that the initial spill date occurs when the cumulative net inflow (Item 
3), (after filling the March 1 available storage (Item 1)), equals the cumulative water use 
(Item 4). 

Item 6:  Spill calculation (C).  Once the reservoir is full, all inflow in excess of the daily 
water use curve becomes spill, and is therefore not available to Contractors. 

Item 7:  Net Water Available to Contractors (C).  Subsequently, the Net Water 
Available to Contractors becomes the Net Inflow (Item 3) minus the Spill Calculation 
(Item 6) and subsequently multiplied by 98.5% to account for the 1.5% of canal losses (as 
a calibration parameter and to reflect the water delivered to the Contractors at the 
turnouts). 

WITH RESTORATION 

Item 8: Restoration releases (D).  Restoration flows for the purposes of RWA are 
calculated as the Restoration Flow Schedule (i.e. Restoration Administrator 
recommendation accepted by Reclamation) at Friant Dam minus the Exhibit B Riparian 
releases. In the event of actual spill operations, including releases to avoid a spill, the 
Restoration flows are those previously recommended by the RA and approved by 
Reclamation for the period of spill operations. The daily data for Restoration releases, 
including those amounts due to buffer flows, as recorded and published by Reclamation 
can be accessed at http://restoresjr.net/program_library/04-RA_Recommends/index.html. 

Item 9: Net Inflow with Restoration (C).  Under the with-Restoration scenario the 
Restoration releases can be added to and treated similar to a riparian release.  
Accordingly, the net inflow now becomes the sum of Millerton Lake Inflow minus 
Riparian releases minus Restoration releases (Item 1 - Item 2 - Item 8). 

H-8 – December 2013 Restoration Flows Guidelines 

http://restoresjr.net/program_library/04-RA_Recommends/index.html


 

 

5 

10 

15 

20 

25 

30 

35 
 

40 

	
	
	

	

	
	
	
	

	

Appendix H 
 RWA Calculation Process 

1 	 Item 10: Net Water Available to Contractors with Restoration (C).  Once Item 9 is 
2 	 calculated the model steps through the same steps as outlined in Items 4, 5, 6, and 7 in 
3 	 Step 1 thus determining the net water made available to Contractors with Restoration. 

4 	 Item 11:  Net impacts to Contractors (C).  Subsequently, the difference between Item 7 
and Item 10 is the impact to Contractors due to Restoration. 

6 	 As an example, if the WUC model indicates that under a Restoration release scenario of 
7 	 500,000 AF only 300,000 AF would have been captured, used, and or made available to 
8 	 Contractors without Restoration, but under the with-Restoration scenario only 180,000 af 
9 	 was likewise made available, the Step 1 calculation of impacts would be the difference of 

with-Restoration and without-Restoration scenarios of 120,000 AF. 

11 Item 12: Buffer Flow impacts.  Buffer flows that cause reductions to Contractors 
12 (impacts) receive an extra 0.25 AF of impact calculation.  To determine the reductions 
13 due to buffer flows, simply modify the Restoration flows (Item 8) by removing the buffer 
14 flows and rerun the model.  With the rerun model, if impacts are less than the modeled 

impacts with buffer flows (Item 11), the difference in impacts are those reductions due to 
16 buffer flows, to which the 0.25 factor is to be applied. 

17 As an example, if the website indicates 30,000 AF of buffer flows were released and the 
18 impacts to Contractors (Item 11) totaled 120,000 AF, but rerunning the model without the 
19 30,000 AF of buffer flows indicates impacts to Contractors was only 105,000 AF, the 

difference of 15,000 AF were reductions due to buffer flows.  Subsequently, additional 
21 impacts would be 15,000 x 0.25 = 3,750 AF.  The 3,750 AF shall then be added to the 
22 120,000 AF calculated above for a final net impacts to contractors of 123,750 AF. 

23 Step 2: Determine Friant-wide Impacts using Late-Season Spill Calculations 
24 (August through February period) 

The WUC Model does not simulate daily operations between August 1 and the end of 
26 February as the model assumptions associated with Millerton Lake operations are highly 
27 variable and it is difficult to simulate with and without Restoration operations.  Typically, 
28 all net inflow into Millerton during this period can be captured and made available to 
29 Contractors and subsequently all Restoration flows released would be a reduction in 

water supplies or considered an impact to Contractors.  Spills may occur, however, under 
31 anomalous conditions of rainfall and/or early snowmelt, and such a spill event and 
32 associated Restoration releases would not count as an impact.  It is noted that a spill 
33 includes water released into the SJR at Friant Dam, spilled over the Friant Dam, or 
34 delivered as 215/flood flows, during existing or projected spill conditions.   

This RWA methodology accounts for these late season spills manually, in real-time, 
36 when calculating impacts from Restoration releases during the August-February time 
37 period. When releases are being made from Friant Dam in excess of releases to meet the 
38 approved Restoration Schedule during the period of August 1st through the end of 
39 February, Restoration releases scheduled on those days would not count as a water supply 

impact during these times of spill releases.  The quantity of water spilled on those days 
41 also will not count as water captured or made available to Contractors. For example, if a 
42 total of 20,000 AF of water was spilled, that 20,000 AF would not be counted as made 
43 available to Contractors when applying the 2.2 MAF test in Step 4. For purposes of Step 
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1 4, the net water available to Contractors with Restoration shall also be calculated (Inflow 
2 less Riparian less Restoration less spill). During a late season spill the associated impact 
3 reduction number shall be the assumed Restoration release, as approved by Reclamation, 
4 prior to a spill, for that day.   

As an example, if 108,000 AF were scheduled and released for Restoration during Aug-
6 Feb, but spill releases were made on 5 consecutive days, and Restoration flows as 
7 scheduled by the RA for those 5 days equaled 900 AF/day, then 4,500 AF released for 
8 Restoration would not count as impacts. Subsequently, the impacts for the Step 2 
9 calculation for this Aug-Feb period would be reduced to 103,500 af.   

Buffer Flow impacts.  Buffer flows that cause reductions to Contractors (impacts) 
11 receive an extra 0.25 AF of impact calculation. Accordingly, the late season spill period 
12 calculations shall include separate accounting of Restoration and Buffer flow releases. If 
13 a spill is not occurring the Restoration amount shall be multiplied by 1.00 and the Buffer 
14 flows amount shall be multiplied by 1.25. If there is a spill event both Restoration flows 

and Buffer flows would not count as impacts.  

16 Step 3: Summation of Friant-wide Impacts  (March through February water 
17 year) 

18 The results from using the WUC model for March-July (Step 1), and the late season spill 
19 calculation for August-February (Step 2), shall be added together including contributions 

from Buffer flows to get the potential impacts for the entire Restoration year period of 
21 March-February. 

22 As an example, impacts from Step 1 of 123,750 AF added to impacts from Step 2 of 
23 103,500 AF results in a total of 227,250 AF of impacts for the Contract Year pursuant to 
24 Step 3. 

Step 4: Compare total Friant-wide modeled water made available to Friant-
26 wide total contract quantity of 2.2 MAF 

27 Upon calculation of the total amount of water captured and or made available to 
28 Contractors for the entire Restoration year as stated above (Step 3), Reclamation will 
29 compare such amount to the full Friant wide contractual amount of 2.2 MAF and record 

the shortfall or contract deficit. This step is done on a Friant-wide basis. 

31 As an example, while calculating the impacts in Step 1, 2, and 3, the model results show 
32 that the Contractors had 2.1 MAF available to them with Restoration.  Regardless if 
33 whether Contractors actually used 2.1 MAF, that value is used to calculate the contract 
34 deficit for the year. In this case, 2.1 MAF is only 100,000 af short of full contract totals 

of 2.2 MAF so the results from Step 4 is 100,000 af. 

36 Step 5: Compare Friant-wide Impacts 

37 Compare the results from Step 3 to the results of Step 4 and use the lesser of the two 
38 values. 
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Appendix H 
 RWA Calculation Process 

1 As an example, if calculation of a full contract year impacts were 227,250 AF (Step 3), 
2 and calculations under the 2.2 MAF Test (Step 4) indicated a potential contract deficit of 
3 only 100,000 AF, the impacts would be the lesser of the two or 100,000 AF. 

4 Step 6: Distribution of Friant-wide Impacts to Individual Contractors 

5 Upon completion of Step 5, Reclamation would allocate the reduction in supplies to 
6 individual districts as a proportion of the Class 1 and Class 2 contract totals.  Class 1 
7 contracts would record impacts first until, when adding to the then current year 
8 declaration, 100% of Class 1 contract totals are met (up to the first 800,000 AF).  Class 2 
9 contracts would then receive the remaining reductions in water deliveries proportional to 

10 the Class 2 contract totals. Annual water supply allocations are available at the website 
11 http://www.usbr.gov/mp/cvo/vungvari/water_allocations_historical.pdf. 

12 As an example, if the Friant declaration is 50% Class 1, the first 400,000 AF (800,000 x 
13 0.5) of recorded impacts shall be contributed to Class 1 contracts. Impacts greater than 
14 400,000 AF, if any, would be distributed to Class 2 Contractors (equal ratio based on 
15 contract amounts). If Friant declaration is 100% Class 1, all recorded impacts shall be 
16 distributed to Class 2 Contractors.  

17 Step 7: Compare actual water made available to Individual Contractor 
18 relative to its contract amount 

19 Determine the contract deficit on an individual Contractor basis by subtracting the water 
20 made available to each Contractor from each Contractor’s individual contract amount.  
21 Recorded Friant water made available to a Contractor would include all supplies 
22 delivered to, or on behalf of a Contractor (includes transfers out and exchanges, etc), 
23 including, but not limited to, Class 1, Class 2, 215, RWA, floodwater, Warren Act, 16(b), 
24 and 13(i) supplies, including those supplies requested to be carried over/rescheduled and 
25 pre-use. Rescheduled and pre-use water is included in the impact calculation as it is water 
26 made available to the Contractor and the Contractor has determined its best use for that 
27 Contractor, i.e., to be carried over or pre-used.  Water rescheduled and pre-used will only 
28 be counted for the purposes of impact calculation in the year it is first made available to a 
29 Contractor, and not when it is delivered or spilled the subsequent year (for carryover). 
30 Contractors are responsible for reviewing and verifying this information with 
31 Reclamation.  

32 Note that the various Friant based supplies other than Class 1 and Class 2 (i.e. 215, Class 
33 2/215, RWA, etc.) are included in the calculation as delivery of those supplies have the 
34 potential to artificially raise the calculation of impacts if a Contractor chooses to use 
35 those supplies in lieu of remaining contract supplies (Class 1/Class 2 supplies).  That 
36 potential only exists until full Class 1/Class 2 supplies are delivered and then they can no 
37 longer affect the impact calculation. 

38 As an example, if deliveries/water made available to each Contractor indicates that one 
39 Contractor had available water of 50,000 AF (for example, 30,000 AF of Class 1, 5,000 
40 AF of Class 2, 5,000 AF of carried over Class 2, 5,000 AF of 215, and 5,000 AF of 
41 16(b)), and a full contract total of 135,000 AF, the contract deficit for that district was 
42 85,000 AF. 
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1 	 Step 8: Compare Individual Contractor Impacts 

2 For each Contractor, the lesser of Step 6 and Step 7 shall apply.  If this test reduces a 
3 Contractor’s impacts, that reduction is not reallocated back among other Contractors but 
4 rather the impact has not occurred.  

As an example, if calculation of individual impacts were 100,000 AF (Step 6), and 
6 calculations under the Individual contract test (Step 7) indicated a potential contract 
7 deficit of only 85,000 AF, the impacts would be the lesser of the two or 85,000 AF. 

8 	 Summary of Impact determination by Steps 

9 	 The following is a summary of results from each of the Steps above to determine final 
impacts to Contractors.  For consistency of discussion, the results of the examples given 

11 above are used: 

12 IMPACTS STEP/ACTION 

13  500,000 af Released for Restoration 

14  120,000 af Step 1: WUC model for Mar-Jul 

 123,750 af Step 1: include buffer flows 

16  103,500 af Step 2: Late season spills, Aug-Feb 

17   0 af Step 2: include buffer flows 

18  227,250 af Step 3: Full year impacts (Friant-wide basis) 

19  100,000 af Step 4: 2.2 Test (Friant wide basis) 

 100,000 af Step 5: Lesser of Step 3 and Step 4 

21  100,000 af Step 6: Distribute to individual Contractors 

22   85,000 af Step 7: Individual contract deficit test 

23   85,000 af Step 8: Lessor of Step 6 and Step 7 

24 Model Parameters 

Fixed model parameters (constants) represent scalar quantities anticipated to remain 
26 unchanged in the application of the methodology.  Recovered Water Account parameters 
27 include: 

28  Minimum Storage in Millerton (Dead-Pool), Smin = 134,054 thousand acre-feet 

29  Maximum Storage in Millerton (Capacity), Smax = 520,528 thousand acre-feet 

 Maximum Canal Delivery, Qmax = 5,925 cubic feet per second 

31 o Friant-Kern Canal Capacity: 4,650 cubic-feet per second (Rated 
32 performance in 2006) 
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Appendix H 
 RWA Calculation Process 

1 o Madera Canal Capacity: 1,275 cubic-feet per second (Rated performance 
2 in 2006) 

3  Friant Division Total Contract Maximum, TCM = 2,201,475 million acre-feet 

4  Class 1 Contract Maximum = 800,000 acre-feet 

5  Class 2 Contract Maximum = 1,401,475 acre-feet 

Restoration Flows Guidelines H-13 – December 2013 




