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About Solano Irrigation District

LAKE BERRYESSA | | / T DisTRICT
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Rehabilitation & Betterment

2025 Rehabilitation & Betterment Program Budget

* R&B Program: mechanism for S

152945 | 197 |EreeHan Lateral Relocation due to Farrell Rd at Gibson [Install approsimately 50 feet of 30° pipe and Pp——
Canyen Rd Intersection reconnect 1o two |laterals
213062 | C110.a |Vaugh Latersl 5 Pipeline Silveyville to TO 7 Replace 1390 feet of 42° MCP with 42" PVC 5 935,500
l l r ; I d e E ; l n d re | i l ( : e m e n | I O r 213177 | C€96b |Pierce Lateral B Headworks to Turnout 2 install 700 If of 30" pipeline in a new alignment | $ 125,000
23330 | €13 |Weyand Upper Pipeline (TO 14 to Porter Road) Replace 1,600 ft of 48" pipeline 5 11,000
233371 | C8d |Uhl Pipeline Lat Do TO 24 Replace 2,560 feet of 36" to 30 pipeline 5 60,000

Desiun cnly ta replace approxmately 1965 feetof [ oo

° o [] oo °
223250 | C3h |Chadbourne Lateral, end of the fine south of 1-80 |15 o 52* pipe
233323 | CBLe |Pierce Pipeline from TO& to T0 10 Replace 2,020 of 30" and 18" pipe. 5 657,800
23-3322 | C136b |Weyand Lateral 4, Headworks north of Midway to AR Replace 3870 feet of 30" and 36" pipe. 5125000
Replace cubvert across Weber Road at fox Road

233372 | €131 |KikennyLateral K7 5 415,800
and construct a new chech

Prepare dacuments necessary to obtain up ta

. 233374 | N4 |NRCS Grant Planning 525M in grant funding for replacement of Ag 5 75000
) pipelines

343331 | 190 |Lambert LateralE from Loney Pump to End [Replace 2,690 feet of 10" pipe 573,100
egally restricted funds from
343423 | CO8s |Chadbourne Lateral & from TO 4 to TOs 788 [Replace 1,890 feet of 18" pipe 531,900
343424 | C141 |Latersl 42-2 from Headwarks to 70 1 Replace 1,415 feet o 12" pipe 399,900

80 M/A  |USDA Grant Management (See nate 3} AR CE N S0 E R DA NED 5 1745848
= - 515M in grant funding for Ag conservation projects S

roperty assessments e e

Install slip meter in existing structure near the.
203445 | HoB.43 Headworks SlipMets 92,500
Byrnes Headwarks Slipheter AR 3 )

nstall additiona motor operated valve o other
flow contral device to accurately control flow splie

o ~NJ TED W14 _[Green Valley Conduit Screen Cleaner Repair and update screen cleaner S 175,000
TED V.07 _|Weyand Headworks Screen Cleaner Install new automated screen and screencleaner | 5 75,000
TED W12 |Dally Highline Pipeline Headworks Screen Cleaner [nsiall new auiomated sereen and screencleaner_|§ 75,000

24-3846 | H.06] [improve Automation at Dally Main Hewks/Dally D-4 5 75000

3 y y 2025 REB
vork Order| R&8 No. Facility Projects Project Description Sudent
202065 | U259 |Asser JGIS/CMMS [Finalize the Asset Plan S 65000
202991 | A3 |No Trespassing Signage [Canals] Install signs along various canals in the District___| & 180,000
. o o 203063 | N1 [Replice Deepwel [DW)-20 (See note 1) Replace failing well $ 500,000
[ ] 213197 | W10 |Fence for Well Site In Canal 3 Right of way Fence future well site S deao0
Evaluate and design far long term maintenance of
8D G.b  [Bascherini Reservoir Madificatians Study [the Bascherini Reservoir to meet both M&land Ag | $ 80,000
demands
233302 | /A [suisun valley Feasibility study lanning effart to suppart Caunty's goal of 5 60266
. increasing ag tourism
233376 | 119 |Olen Orain Recovery Planning nstall recovery pump at Olsen Drain S 150000
233377 | U21 [FoxRoed Dam Replace Fox Road Dam S 0000
333378 | N/A pation in County Collection of GDAR data (3DAP) i o County far 30 mapping 5 14350
243373 | N/ [FERE Relicensing (See note 2) FERC Relicensing 5 50,000
[
) Replace 100 feet of twin 36" CP drains and install
I n _ O l I S e St a e L e e
Pork order| R&S No. Recurring Projects Project Description 2025 REB
——— Surget |
18785 | Fe [Rubicon Har 50,000
21-3186 0.2.7  |Meter 100,000
M Pumnp & WMotor 150,000
W52 |Spil Sites & SCADA Rehab/Upgrace 75,000
u Steel Trash & Safety Barriers. 50,000
5 __|Personnel Safety Handrails, Lagders, & Platforms 40,000
U22_[Right-of-Way Correction 50,000
a0 'ﬁsmny 120,000
K___|Decpwell Inspection and Repair 100,000
[ and 100,000
W ___[SID Share of County Aerial Mapsing 350
U393 _[GIS Updates 300,000
Total Expenditure: 9,850,710
Beginning Balance R&E Reserves based on|
December 17, 2024 Treasurer's Report {thru Nov 30} 5 9095420
Decernber 20th Assessment:| 52,000,000
April 30th Assessment] 41,300,000
June 30th Assessment: 5 200,000
iater Supply i S 500,000
USDA Grant Reimbursement. ERERICY ey
5 559,554

Projected End of Vear R&E Reserve:




Certificate of Participation (COP)

* Similar to bond funding

* 2021 with infusion of S11M via COP funds set out to
replace as much pipe as possible in 3-year deadline

* All construction must occur between outside
irrigation season: October 15 and March 15

* Pipe diameters range from 12” to 48"




Pipe Replacement by Year

18,000
16,000
14,000 Total Cost
18” to
12,000 18" for All
Projects
10,000 i) 2,800 J
Shown:
8,000 S16.6M
6,000
12” to 48" @ 1,657
4,000 36" ¢
2,000 12" to 16” to RPN
36” @ BEREEE 36" 9 48" @
2021 2022 2023 2024

M in-house M contractor




Design Criteria Unique to Agricultural
Water Distribution

. . ADD 3'-6" NEW GATE
* Demand is determined by THREADED STEM 10 Mm
customers not nature o 12 oc.
REINFORCEMENT)
* Constructability is impacted by HENRY SO FLEX m
o« o . WATERSTOP(TYP AT ALL
crop type and specific farming EXTERIOR JONTS) m
practices
per R
* Historically flow measured DETAL 7 (TYP)

based on height over weirs




Hydraulic Modeling Ag System

* Conversion from flood to drip and sprinklers use less water
* Discreet transitions to a closed system challenging

* HGL must be carefully evaluated to prevent overtopping of
downstream open structures
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Trust but Verify

* Operations & Engineering worked together to establish a known flow
rate at locations where the pressure could be measured by a gauge

* The field data corroborated the calculated HGL




Air and Vacuum Valves

* Start up and shut down procedures
* Air and vacuum Valves for low head systems
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Slip-lining vs Pipe-bursting

* Existing monolithic concrete, unsure of roundness

* Specification written for pipe-bursting with “where host pipe
remains intact, cellular grout annular space”

* Contractor option for open cut or pipe bursting

* Where existing pipe was found to | ~Z =
be deep enough allowed pipe- 7 e M
I Siniuiuin AREiaiaik = ‘:<"“H'Tr“‘"‘
bursting — s
\ (PIPE BURSTING ) /
* Several hundred feet of slip-lining /\E, —~— ]
: E OOPEN CUT ALTERNATIP (©) g7 e ~
but no actual bursting occurred & D

0000000000



HDPE Beyond Pressure Rating

* Ag lines all low pressure (<25 psi) unless
pumped

* In-house construction backfill with dumped
sand or native (mostly clay); heavier wall
allows for lower E’

* More resistant to farming
activities

* District standardized on
DR17 IPS



Connections: HDPE to MCP

* End HDPE with a flange & connect to flanged steel, then
connect to concrete pipe

* In-house seal with mortar and epoxy only

Weko Seals

12 MIN, 45" MAX 12'MIN. /—FINISH GRADE
voe)—~] | [SENOTESSS | —A | | e A 7 7
- . "
CONCRETE PIPE . e | TREMCO SUPERSTOP 12 g .
e ; i 12 MIN “m"‘ 4 HOOK PROVIDE 3" MIN COVER ON
_L N REINFORCEMENT [TYP)
.
o ; CONCRETE ENCASEMENT
¥ o
o . - —f /—C
{E) MCP OR RCP PIPE T RN [M) STEEL PIPE
PIPE 0.0 #3 DOWEL, DRILL & EPOXY 1" I:IVIBI:D—\ '
B/RCP ADIA P (TYP . -
. guFr:_:]c /RCP ADJACENT TO HOOP | [~—RING FLANGE RADLE EXISTING AND
CONCRETE CONNECTION BLOCK ——=1- |1 I_ — T - / NEW PIPE TO SPRINGLINE
GEENOTER 459 7_ - . ) 12 MIN INSTALL WEKQ SEAL AT: "
#4 REBAR CAGE — || - ’ PSTREAN JOINT ;
(SEENOTERS al 37 N i v 0 HAND MORTAR JOINT PRIOR . ———CLASS Il AB BEDDING
#4 REBAR CROSS TE (vP) — Loa PLAN VIEW
(SEENOTE 1) 4 HOOPS
#4 REBAR CIRCULAR RING (TYP)
(SEENOTED) by AN VIEW PLACE 9" FROM PIPE END #3 DOWEL, PIPE OD | 6" OR OD/4
DRILL & EPOXY 1" EMBED IN MCP/RCP WHICHEVER |5 LESS
PPEQD. + 24 . OF 6] g
12' MIN. (TYP) e 3 (TYP) (TYP OF &) . .
L —PLACE CONCRETE IN TWO
POLURS WITH COLD JOINT AT 1"

f=— CONCRETE CONNECTION BLOCK

(SEE NOTES 4 & 5) BELOW SPRINGLINE OF PIPE

4" MIN
-

#4 REBAR CAGE

(SEE NOTE 1) BI er Base — [ y . \SPRINGLINE
|

PIPEOD. + 24° #4 AEBAR RING CROSS TIE (TYR) AST IN PLACE
(SEE NOTE 2)
=
#4 REBAR CIRCULAR AING =
(SEE NOTE 2) =
o
I (TYP)

? SECTION A-A

DISTRICT STD DRAWING

3RD ITERATION OF DESIGN DRAWING




Connections to Structures

* End HDPE with a flange & connect to flanged steel,
then connect steel to concrete structure

* Embed weep ring on steel in concrete

(E) STRUCTURE ———»

1
1
1
1
1
1
1
1
1
1
1
1
] 1" 1
f—————————— 4[] —————— - i
AT CONTROL BOX -0 24" LB 0 20 L6t ' '
ONLY. LOCATE AT = | E - !
GRADE BOX NEAR i !
—— —— 1
STRUCTURE =~ _I'see peTa ] EXISTING STRUCTURE e 177 HOLD BACK
4" BRONZE BALL VALVE =] : W-288 : 4 1 ! 1 COATING
| | 42" FLXFL GROUNDHOG BFV .l 42" STL FLxPE ! !
4" CLOSE NIPPLE I | WITH VALVE NUT EXTENSION - SPOOL | :
— PER DETAIL W-10 - I
4* STL THREAD-O-LET— I | 1 I f ‘/_S'KASWE'-'- sTOP 30" STEEL FLANGE i !
- M T 1
- | [ =——HAND PLAGED MORTAR i !
& I [ == L WITH EPOXY COATING IN I !
I i ANNULAR SPACE AS ' |
- : : : DIRECTED BY ENGINEER —_— -
| | 1
: 111 ! '
agmore | [ 48" STL — = il : !
; 1l ! i
| 11 ' i
; 1l ! :
Ll 1
PIRIEY UL —7[®] _CONTROLBOXINV, | !
[ S5 T i | VERIFY IN FIELD a ! !
T I.\_ R « h |
48" HDPE FLANGE [/ sTL 427%48" STL = i T 0 oTE Al | OTEEl BIDE ™S Loo____ '
ADAPTOR FLANGE  INVERTED ECC T S TURBED NATIVE SOIL 30" 5TD WALL STEEL PIPE
REDUCER 1-0,
OR APPROVED BACKFILL
3000psi MIN. CONCRETE COMPACTED TO 80% R.C. )
SUPPORT BLOCK FULL WIDTH OF WEEP RING, 4' TALL

TRENCH TO SPRINGLINE OF FIFE 38" 00 X 1/4" THK




Cost Value Analysis of TCE

15’ 20 9.5

* Constrained working Femmr T |
conditions have a significant I
impact on project cost. @L@

15 Iz'| 12 I 17
_[2;‘,2"5“

_”____

CASE 3
EAR INSTALLATI
IMPEDEMCE= EAT
STAGE 2

SCALE 17w i~




Cost Value Analysis of TCE

Pipe 0D Construction Case '
inches 1 2 3 an’ B> 5° 6° T C t t H E t
S C e h e 1remporary Lonstruction casements
58 46 39 27 35 35 20
15 15 15 o 15 15 o h L) [} [} |
23 21 & 0 0 0 0 t t b t f q tly
24 5325 5337 5340 5347 5362 5422 5463 ave a n I n I I a COS u re u e n
) §11 515 522 537 597 5138 .
1.00 1.03 1.04 1.07 1.11 1.30 142
S S W can reduce overall project costs
15 15 15 o 15 15 o
25 23 8 o o o o
30 5375 5387 5391 5400 5415 5488 5533
S0 512 516 525 540 5113 5158
1.00 1.03 1.04 1.07 1.11 1.30 142
61 49 41 29 29 35 20
15 15 15 o 15 15 o
2 26 24 g 0 0 0 0 . . .
e T = T3 1 Price per Installed Foot of Pipe vs. Easement Width
) 515 527 553 573 5166 5218
1.00 1.03 1.06 1.14 1.17 1.39 151
B3 51 42 30 30 35 20 5950
is 15 15 ) 15 15 )
28 25 10 o o o o
42 5573 5590 5598 5617 5632 5761 5829 5850
S0 517 525 544 559 5188 5256
1.00 1.03 1.04 1.08 1.10 1.33 1.45 5?50
65 53 44 32 35 35 20 PRI =
15 15 15 o 15 15 o Li.
o8 30 26 11 0 0 0 0 .:'__ 5650
s684 5703 §714 5737 5752 s914 s995 ¥
50 519 $30 553 568 $230 5311 S550
1.00 1.03 1.04 1.08 1.10 1.34 1.45
$450 4///—‘
e > Sk >
$350 > - S S

5250
1 2 3 4A 4B 5 6 ( 17 J

Easement Condition Case

— D" 30" 36" 42" A"




Constrained Construction Space

* Construction space constrained primarily by farming activities
* No vehicles within 10 feet of tree trunk
* No vehicles over drip tape
* Silt fencing required to protect horse training arena

* Coordination with PG&E

* Underground service, contractor chose
to work 48” pipe around service rather
than engage PG&E

* Installed 48” pipe between power pole
and guy wire




HDD from Walnuts to Tomatoes

WALNUT

it : g ORCHARD

// [ 4
/ Em v .9

2 PROPOSED NEW
PIPE ALIGNMENT

TO MATO S 7 (ALTERNATIVE-2) EDGE OF

—— PAVEMENT

FIELD Q) FavevenT P




Constrained Schedule

* No work during irrigation season

* Generally, March 15 to October 15, but
set by the Board 1 month prior

* Some walnuts have particularly late
harvest, so no work before November 15

* Leaves 4-5 winter months for
construction

* Two Notices to Proceed
* Phase 1 — Preliminary Operations

e Submittals * Prep staging area
* Permits * No demolition
* Procurement * Avoid heavy equipment over existing pipes

* Phase 2 - Construction



Contractor Notice & Prequalification

NOTICE TO CONTRACTORS

.
The Solano Irrigation District (SID) will be soliciting bids for the Upper Weyand Pipeline [ ) N t t I I t t f
Replacement Project. Contractors must be prequalified prior to bidding on this project. Contract O I C e O a C O n ra C O rs We We re a Wa re O
Documents available for purchase at www.sidwaterbids.com and for viewing at District office.
Prequalification information is available website at https://www.sidwaterbid.com.org/bids.aspx

ANTICIPATED SCHEDULE (all dates subject to change without notice): ¢ D u ri n g fi rSt b i d ) q u eSt i O n S fro m S m a I I fi r m S’

» Bid Documents available: August 16, 2023 . o .

Bid Opening: Thursday October 5, 2023 dd d | f t t
: Ci)ntrgcetnilv%ard:uTr‘lsleS()ifayCh;)lyeii?. 2022 a e q u a I I Ca I O n S O S p e C
e Project Completion: February 2023

All work must be complete prior to the start of irrigation season (March 1, 2024). ] F u t u re p rOj e cts p re - q u a I ifi e d CO nt ra Cto rS

PROJECT LOCATION: . .
ert of idoay Road fom 5 ile et of Bt Road o Pories Rond, st Dixon i Solans using state temp late and scorin g below
County California.

PROJECT DESCRIPTION: e 28- thru 30-inch diameter HDPE:

The project includes replacing approximately 1,660 feet of 48, 34 and 36-inch monolithic
concrete pipe with 48-inch diameter DR 17 HDPE pipe. Portions of the alignment include

e s e Sy DR el DR el 1 point for each 1,000 feet installed.
e i e 32-thru 36-inch diameter HPDE:
2 points for each 1,000 feet installed.
42-inch diameter HPDE:

4 points for each 1,000 feet installed
o 48-inch HPDE:

6 points for each 1,000 feet

Minimum 10 points to pass




Prepurchase Materials

First Project:

* Originally designed for in-house construction

* Pre-purchased ALL materials: pipe, fittings,
nuts, bolts, gaskets, etc.

* Fabricated all steel fittings and manifolds in-
house

Second — Fourth Project:

* Pre-purchased pipe, fittings and valves larger
than 12”

* Split steel fabrications in-house and outside
pipe fabricator

Need to be very clear on what is provided and what is not

Include cut sheets for pre-purchased material in specs

Increased construction contingency to 15%




Prepurchase Materials

* Delivery is an issue because
pipe must be stored near job or
will require additional move

* Traffic control, equipment &
scheduling on the District

* Beveled and Non-beveled
HDPE flanges different lengths

[ 2]




Constrained Alignment

-

;
3
]

24

‘i\&f

v

[ L 500 feet of 48" pipe in 18" corridor




urning the Corner

Dressage
~ Training

Facility
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Slip-Lining

Written as pipe-
burst so contractor Slip-lined 350-500 feet a

mandrilled before day with separate crew
pulling new pipe fusing ahead.




Old Rehabilitation Failed

Techite removal is messy







Reuse/Repurpose




Fusion of Large Diameter HDPE

* Handling 50’ long 48” diameter
pipe is challenging

* Staging must be considered when
fusing ahead of installation

* Large fusion machines are
expensive

* Fusion subcontracted on all but
one contractor projects and all in-
house projects




Round Bottom Bucket

COMPACTED BACKFILL GRADED TO O.1' ° RO u n d botto m b u Ckets

ABOWVE EXISTING GRADE. RESTORE
LANDSCAPING TO ORIGINAL CONDITION

. L] L] L]
el GRAVEL AREAS , OPEN FIELDS g M p I
e e INIMIZe Spolls
lr GRADE
X T o

» Minimize bedding
/ [ e Caeacro o  Can reduce shoring
- * Thus far there has been only

FIPE INITIAL BACKFILL SHALL BE
CLEAM, NON-COHESIVE COMCRETE
SAND OR §" CRUSHED AGGREGATE
PIPE_BEDDING SHALL BE

: CLEAN, NON=COHESIVE
MIN_OD+12"

once contractor that opted for
CONCRETE SAND ki girss | ¥ .
compsoron - ARl M sounre rorroy this methodology

NON-COHESIVE CONCRETE SAMD
WITH A MINIMUM THICKNESS OF &

SUIEXC5048RBB - 48" ROUND BOTTOM 18700.00
BUCKET

TO FIT 326F

WITH PINS

WITH CAT STYLE TEETH




COStS $/in-dia-ft | Overall |High and Low|Contractor| In-House

$31.75 $23.50  $22.61  $23.50
- Overall costs including design, Average  $15.09 $14.80  $18.55  $14.62
construction & inspection Min 55.05 57.06 51518  57.06
* In-house Construction is also
in—house design Bell Curve of Pricer per Inch Diameter Foot
0.08
* Highest costs mostly related to o
shorter projects ~<500 feet 006
* One high-cost project was large o
. 0.04
diameter, less than 2,000 ft but o
very constrained access and 00
work area 001
e LOWGSt COStS related tO Sma”er 0SO.OO $5.00 $10.00 $15.00 $20.00 $25.00 $30.00 $35.00
diameter in unconstrained { - J
fields Change Order Range: 1.4% to 8.5%

Average: 3.74%




Lessons Learned

Involving Operations Staff in design ensures operability

* Changed valve locations so that water could flow upstream or downstream
* Only replaced necessary turnouts with properly sized pipe and meters

* Prequalification was worth it

* The amount of working space does affect cost

* Double notice to proceed worked well

* HDD works well for us, but we need to make sure there is adequate space

* Owner supplied materials: focus on the large diameter pieces

* HDPE fittings: understand pressure derating; add 1 foot to each end of fitting

* HDPE thermal expansion & contraction: add weep rings to steel at structures,
add wall anchors along alignment

* Protect pipe from floating
 Electrofusion requires careful installation; we avoid as much as possible
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