HER

EEN

= halff
January 24, 2024

AVO 37449

Ms. Ramie Hammonds

Development Services Director/Building Official
City of Sanger

201 Bolivar Street

P.O. Box 1729

Sanger, Texas 76266

Re: Marley Meadows — Drainage Study in support of the Final Plat
3rd Review

Dear Ms. Hammonds,

Halff Associates, Inc. was requested by the City of Sanger to provide a review of the drainage study and
downstream assessment in _support of the Preliminary Plat for the Marley Meadows development. The
drainage study was prepared by iCivil Engineering and is dated January 2023. Comments were provided
February 7, 2023. A second submittal was provided May 16, 2023 and comments were provided May 30,
2023. A third submittal was received June 28, 2023. A fourth submittal was received September 14, 2023.
Please refer to the Denton County Subdivision Rules and Regulations dated July 2009 for drainage criteria;
hereafter referred to as Criteria Manual.

We have completed our review. The drainage study is acceptable for preliminary platting. Please
address the comments below with the drainage study in support of the final plat/construction plans.

General:

1. 1st — 5th Review Comment: Plans and plat are reviewed separately. Please note an accepted
drainage study is required prior to plat acceptance.

2. 1st — 5th Review Comment: Please address comments on attached markups and provide
annotated responses on markups.

3. Please provide minimum finished floor elevations 2’ above fully developed 100-yr water surface
elevation for lots adjacent to proposed channels/roadside ditches on the plat.
15t Review Response: No Response.
2" Review Comment: Address comments on preliminary plat.
24 Review Response: Noted
3" Review Comment: It appears the Ultimate 100yr WSEL'’s used to determine the min FFE do not
match the Ultimate Conditions RAS model at some locations.
a. Please reconcile WSEL’s on Grading Sheets with the RAS model.
b. Please provide the reference cross section on the Grading Sheet.
c. Please show all RAS cross sections on the Hydraulic Workmap/s.
4th & 5t Review Comment: Please update all relevant information based of any changes due to
comments.

4. 1st - 3rd Review Comment: Please note, additional comments may result once models and
additional info is provided.
4t & 5 Review Comment: Please note, additional comments may result once final drainage
study/construction plans/ final plats are provided.

Hydrology and Hydraulics:

5. Please apply the existing conditions C values to the proposed conditions runoff calculations for the
offsite areas; for a pre- and post- development analysis, the offsite runoff stays constant. Please
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update the outfall discharge summaries according to the changes in the calculated existing and
proposed runoff. Verify any flow increases.

1t Review Response: Offsite modeled using UH method

2" Review Comment: Addressed.

6. It appears proposed flow is increased at the south outfall (DP “C”), please extend the hydrologic
and hydraulic analysis through the zone of influence per the 10% rule and demonstrate no adverse
impacts to downstream properties (no significant increases in water surface elevation and
velocities). A proposed development of 19.65 acres will require an overall analysis of 196.5 acres.
1st Review Response: With UH method, no increase in peak discharge at the d/s.

2" Review Comment: Please include onsite drainage area maps showing the flowpaths in greater
detail. Please include the time of concentration parameters, calculations, and assumptions.
Reconcile with HMS model.

2" Review Response: HMS Reconciled, Calculation added

34 Review Comment: Noted.

7. Please provide a pre- and post- HEC-RAS analysis for receiving creek thru the zone of influence
and demonstrate no significant increase in water surface elevation and velocity in existing
channels. Also, verify no increases to the backwater at upstream culvert. Include RAS model with
next submittal.
1st Review Response: With SCS UH method, no increase in peak discharge at the d/s. RAS model
included
2" Review Comment: Noted. Verify after addressing HMS comments.

2" Review Response: Updated.
34 Review Comment: Noted

8. Please provide an Ultimate Conditions Drainage Area Map. Provide calculated runoff for a fully
developed condition and design the channel going through the site to contain the fully developed
100-year flow with 1-ft. freeboard. Provide an ultimate conditions RAS model as well.
1st Review Response: HEC-RAS model included for existing, proposed and ultimate condition
2" Review Comment: It appears that only existing and proposed RAS models were included in the
submittal. Please include Ultimate Conditions Flows with Proposed Geometry.

2" Review Response: ULTIMATE CONDITION ADDED TO MODELS.

3 Review Comment: Addressed. Address comments on the RAS workmaps and provide
annotated responses.

4 Review Comment: Addressed

9. Please provide channel cross sections with hydraulic parameters for proposed channels. Please
note, a HEC-RAS model is required to confirm water surface profiles in channels, roadside diches
and culverts. Please provide RAS model and verify proposed channels contain the fully developed
100-yr flow with 1’ freeboard. Use n=.04 for earthen channel. Include a RAS workmap or add RAS
cross sections to the grading plans.
1st Review Response: HEC RAS model included for channels, roadside ditch and culverts
2" Review Comment: Noted.

10. Channels must be designed to standards. Please refer to criteria manual Section 1V-B and section
IV3.4 (trapezoidal, 4:1 SS, 1' freeboard from 100-yr fully developed water surface elevation to top
of bank, etc). Provide drainage easements with adequate access; include 10' beyond top of bank
on both sides.
1st Review Response: Revised the slopes to 4:1
2" Review Comment: Please address comments on channel profile sheets and hydraulic workmap.
2" Review Response: Addressed.

3" Review Comment: Please address comments on hydraulic workmap and grading plan.
4 Review Comment: Please address comment on Sheet 12-8
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5th Review Comment: Addressed

11. Provide RAS model for all proposed roadside ditches (Criteria Manual Section 1V.3.4) including
Sam Bass Road. Include proposed culverts and driveway culverts and verify the 100-yr fully
developed flow is contained within the right of way. If not contained within ROW, additional DE
must be dedicated to contain the fully developed 100-yr water surface elevation.
1st Review Response: HEC RAS model included for channels, roadside ditch and culverts
2n Review Comment: Noted.

12. Please ensure side yard swales contain the 100yr WSEL and do not drain to the adjacent lots.
Provide a typical section with hydraulic parameters. Ensure the typical section is feasible in each
of the lots according to the grading plan.
1st Review Response: side ditch sized to contain 100 yr discharge
2n Review Comment: Address side yard swales comment on grading sheets (sheet 8)

2" Review Response:
3" Review Comment: Addressed.

13. Verify the roadside ditch on Sam Bass Road does not drain to the proposed Street A roadside
ditch.
1t Review Response: Samross culvert does not drain to the proposed street, flow is only 1.23 cfs
2"d Review Comment: Noted.

14. Show and label proposed culvert crossing on street plan and profile. Include 100-yr HGL. Please
use a min of 18”. Design culvert to pass the fully developed 100-yr flood event with 1’ freeboard.
Use RAS to evaluate backwater and tailwater at proposed culvert.
1st Review Response: culvert crossing is included in plan set
2" Review Comment: Noted.

15. Provide Plan and profile for all proposed channels. Show and label the fully developed 100-yr
water surface profile and left and right top of bank; verify 1’ freeboard. Include culverts and verify
1’ freeboard to top of road.
1st Review Response: Channel profile with 100 yr wse is included in plan set
2" Review Comment: Please use the Ultimate 100yr flow to design the channels.

2" Review Response: Ultimate Condition Utilized.

3 Review Comment: (a) It appears the flow change at cross section 5551 does not match the
HMS model. Please verify, reconcile and revise. (b) Address comments on sheet 9 and 13 and
provide annotated responses.

4 Review Comment: a) Addressed b) Please address comments on Sheets 7, 9, 12-8, and 13B
5th Review Comment: Addressed

16. The proposed infrastructure (ie inlets, SD, swales, driveway culverts, channels, etc.) included in
the drainage study to support the preliminary plat will be reviewed again once the construction
plans are available. Update calculations as necessary to correspond to plans.
1st Review Response: All proposed infrastructure calculation are included in plan set
2" Review Comment: Addressed.

17. 4" Review Comment: Please review and revise HEC-RAS models for the following comments
DCSRR 1V.3.4:
a. Channel bank stations should be adjusted for all cross sections and all channels. OK
b. All cross sections must contain the computed water surface elevations.
i. 5" Review Comment - XS 2000 & 2200. Recommend cutting off HEC-RAS model
approximately 1,000 ft downstream of project area.
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For Channel-A, why does the n-value decrease (0.04 to 0.035) when transitioning from

engineered ditch to the natural, existing channel? Please revie and revise as necessary for

all HEC-RAS models. OK.

culverts (Channel-A structure cross section 5893). OK

Flow profiles should not cross (Channel-A 6473 — 6601) OK

f.  Cross sections should not curve (Channel-A 5866 and 5922). Please revise. OK

should be the same in both the Deck/Roadway editor and culvert editor. OK

Edito
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Culvert Barrel Data

Barrel GIS Data: 1
Length: 0
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Individual Barrel Centerlines ... Show on Map
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5=5893 Downstream (Culvert) [ WeIr Data

B

Max Submergence:

Weir Crest Shape.
@ Broad Crested
" Ogee

0.98 Min Weir Flow El:

OK

| cancel

[Enter distance between upstream cross section and deck/roadway. (ft)

Ineffective flow areas should not be located within the conveyance area of the proposed

Please review and revise all structure data in the HEC-RAS models. Distance and width

h. 5% Review Comment- N-values should be defined for the left overbank, channel, and right
overbank at a minimum. One (1) n-value should not be used for the entire length of the

Cross section.

The Engineer shall revise the hydrologic study and/or plans in accordance with the above comments and/or
provide a written response that addresses each comment. If you have any questions or need additional
information, please do not hesitate to call me at (214) 937-3953.

Sincerely,
HALFF
TBPELS Firm No. 312

AN

Parker C. Moore, P.E., CFM
Project Manager

Attachment:
e Plan Markups
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GENERAL NOTES

1.

2.

3.

4

ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE CURRENT CITY OF SANGER STANDARDS, DENTON COUNTY & TXDOT SPECIFICATIONS. A COPY OF THE CONTRACT DOCUMENTS AND PLANS SHALL BE AVAILABLE ON-SITE AT ALL TIMES BY THE
CONTRACTOR.

ALL COMMUNICATION BETWEEN THE CITY AND THE CONTRACTOR SHALL BE THROUGH THE ENGINEERING CONSTRUCTION INSPECTOR AND ENGINEER OF RECORD ONLY. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO CONTACT THE APPROPRIATE
DEPARTMENT FOR INSPECTIONS OF WORK NOT FALLING UNDER THE PUBLIC WORKS CONSTRUCTION PERMIT.

THE LOCATION AND DEPTH OF ALL UTILITIES SHOWN ON THE PLANS ARE APPROXIMATE AND THERE MAY BE OTHER UNKNOWN EXISTING UTILITIES NOT SHOWN ON THE PLANS. ALL EXISTING UTILITIES SHALL BE FIELD VERIFIED AND PROTECTED BY
THE CONTRACTOR PRIOR TO THE START OF CONSTRUCTION. (ALSO SEE GENERAL NOTE NO. 4.4) THE CONTRACTOR SHALL CONTACT THE RESPECTIVE UTILITY COMPANIES 72 HOURS PRIOR TO DOING ANY WORK IN THE AREA:

IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO PERFORM THE FOLLOWING:

4.1. PREVENT ANY PROPERTY DAMAGE TO PROPERTY OWNER'S POLES, FENCES, SHRUBS, MAILBOXES, ETC
4.2. LOCATE, VERIFY WORKING CONDITION AND PROTECT ALL EXISTING SPRINKLER SYSTEMS LINES AND HEADS (IF ANY) WITHIN AREAS DISTURBED BY CONSTRUCTION ACTIVITIES. REMOVE, ADJUST AND REINSTALL IN GOOD CONDITION EQUAL TO OR

BETTER THAN EXISTING CONDITION; REPLACE, IF IN DIRECT CONFLICT, WITH THE SAME OR BETTER QUALITY MATERIAL AND APPURTENANCES, ALL AT THE CONTRACTOR'S OWN EXPENSE.

4.5. PROVIDE ACCESS TO ALL DRIVES DURING CONSTRUCTION.

4.4, PROTECT ALL UNDERGROUND AND OVERHEAD UTILITIES AND REPAIR ANY DAMAGES. (ALSO SEE GENERAL NOTE NO. 3.)

4.5. NOTIFY ALL UTILITY COMPANIES AND VERIFY LOCATION OF ALL UTILITIES PRIOR TO THE START OF CONSTRUCTION.

4.6. PROVIDE CONSTRUCTION STAKING OF PUBLIC IMPROVEMENTS CONSTRUCTED WITHIN ANY RIGHT—OF—-WAY. STAKING SHALL BE PERFORMED BY A SURVEYOR LICENSED IN THE STATE OF TEXAS.

4.7. COOPERATE WITH THE UTILITY COMPANIES WHERE UTILITIES ARE REQUIRED OR SPECIFIED TO BE RELOCATED.

4.8. WORK IN CLOSE PROXIMITY TO AND PROTECT EXISTING UTILITY MAINS, TRAFFIC LIGHTS AND POLES.

4.9. ANY ITEM NOT SPECIFICALLY CALLED OUT TO BE REMOVED SHALL BE BROUGHT TO THE ATTENTION OF THE ENGINEER OF RECORD PRIOR TO REMOVING THAT ITEM OR IT SHALL BE REPLACED AT THE CONTRACTOR’S OWN EXPENSE.
4.10. ANY TREE, SHRUB, OR GRASSED AREAS DAMAGED BY THE CONTRACTOR’'S WORK SHALL BE REPLACED AT THE CONTRACTOR'S EXPENSE TO EXISTING OR BETTER CONDITION.

™ N o

10.

1.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.
23.
24.
25.

26.
27.

28.

29.

30.

31.
32.

33.

34.
35.
36.
37.
38.
39.

40.

41.
42.

IN THE PREPARATION OF THE PLANS AND SPECIFICATIONS, THE ENGINEER OF RECORD HAS ENDEAVORED TO INDICATE THE LOCATION OF EXISTING UNDERGROUND UTILITIES. IT IS NOT GUARANTEED THAT ALL LINES OR STRUCTURES HAVE BEEN
SHOWN ON THE PLANS. THE CONTRACTOR SHALL REQUEST FOR LINE LOCATES AS DIRECTED IN ITEM #3. THE ENGINEER OF RECORD SHALL BE NOTIFIED ABOUT ANY CONFLICTS TO PROVIDE WRITTEN DIRECTION AND REVISED PLANS AS REQUIRED.
VERIFICATION OF THE CONDITION OF EXISTING COUNTY UTILITIES PRIOR TO CONNECTIONS SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR. THE CONTRACTOR SHALL REQUEST FOR LINE LOCATES AS DIRECTED IN ITEM #3.

THE LOCATION FOR THE DISPOSAL OF CONSTRUCTION MATERIAL AND SPOILS SHALL BE ACCEPTED BY THE COUNTY PRIOR TO THE START OF CONSTRUCTION AS REFLECTED WITHIN THE STORMWATER POLLUTION PREVENTION PLAN.

ALL PHASES OF CONSTRUCTION MUST BE COORDINATED WITH THE ENGINEER OF RECORD. ALSO, THE CONTRACTOR IS REQUIRED TO COORDINATE WITH THE ADJACENT PROPERTY OWNERS AND THE COUNTY IN ORDER TO MINIMIZE CONFLICTS IN
TRAFFIC FLOW OR OTHER OPERATIONS.

IT SHALL BE UNLAWFUL FOR ANY PERSON TO LAY, CONSTRUCT, BUILD, GRADE, GRAVEL, PAVE, SURFACE, EXCAVATE, RESURFACE, OR DO ANY WORK IN OR UPON ANY PUBLIC STREET, ALLEY, EASEMENT, THOROUGHFARE, PUBLIC PLACE, OR
CONNECT TO PUBLIC WATER AND WASTEWATER MAINS WITHIN THE COUNTY, WITHOUT FIRST HAVING OBTAINED A PERMIT TO DO SUCH WORK FROM THE DIRECTOR OF PUBLIC WORKS, AND WITHOUT HAVING PAID A PERMIT FEE TO THE COUNTY.
THE PERMITTEE SHALL NOTIFY THE COUNTY OF THE CONSTRUCTION STARTUP DATE AND AN EXPECTED COMPLETION DATE.

FIELD ADJUSTMENTS MAY BE NECESSARY AND SHALL BE CARRIED OUT AS DIRECTED IN WRITTEN FORM, AND REVISED PLANS AS NEEDED, BY THE ENGINEER OF RECORD. THE ADJUSTMENTS SHALL BE COORDINATED WITH THE CONTRACTOR AND
THE ENGINEERING CONSTRUCTION INSPECTOR.

THE CONTRACTOR SHALL VERIFY, LOCATE, AND PROTECT EXISTING WATER, WASTEWATER, FIBER OPTIC CABLE/PATHWAYS (COUNTY AND FRANCHISE UTILITY), TRAFFIC SIGNALS AND APPURTENANCES, STORM DRAINAGE, NATURAL GAS, PETROLEUM
PIPELINES, ELECTRIC AND TELEPHONE MAINS AND SERVICES AND RESTORE SERVICE IN CASE OF ANY DAMAGE.

THE PERMITTED CONTRACTOR MAKING CONNECTIONS/EXTENSIONS TO EXISTING PUBLIC UTILITIES SHALL BE SOLELY RESPONSIBLE FOR BACKFILL OF THE UTILITY TRENCH, AND ANY PAVING REPAIRS REQUIRED FOR COMPLETION OF THE
CONNECTION/EXTENSION. ALL PAVING REPAIRS SHALL COMPLY WITH THE CURRENT COUNTY STANDARD DETAILS. THIRD PARTY WORK, NOT COVERED BY THE PERMITTEES PERMIT AND MAINTENANCE BOND, SHALL NOT BE ACCEPTED.

SHEETING, SHORING, AND BRACING: THE CONTRACTOR WILL ABIDE BY ALL APPLICABLE FEDERAL, STATE, AND LOCAL LAWS GOVERNING EXCAVATION. TRENCH’S SIDE SLOPES SHALL MEET OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)
STANDARDS THAT ARE IN EFFECT AT THE TIME OF CONSTRUCTION. SHEETING SHORING AND BRACING SHALL BE REQUIRED IF SIDE SLOPE STANDARDS ARE NOT MET. A PULL BOX, MEETING OSHA STANDARDS, WILL BE ACCEPTABLE. THE
CONTRACTOR SHALL SUBMIT SITE SPECIFIC, DETAILED PLANS AND SPECIFICATIONS FOR TRENCH SAFETY SYSTEMS THAT MEET OSHA STANDARDS HAT ARE IN EFFECT AT THE TIME OF DEVELOPMENT OF PROJECT WHEN TRENCH EXCAVATION WILL
EXCEED A DEPTH OF FIVE (5) FEET. THESE PLANS WILL BE SEALED BY AN ENGINEER REGISTERED BY THE STATE OF TEXAS AND SUBMITTED TO THE COUNTY PRIOR TO OBTAINING RELEASE OF THE PUBLIC WORKS CONSTRUCTION PERMIT.
THE ROAD OR STREETS SHALL CONSIST OF AT LEAST 2" OF HOT—MIX ASPHALTIC CONCRETE OVERLAY.THE FLEXIBLE BASE SHALL BE MIN OF 22’ WIDE AND BE TO A DEPTH OF 4” COMPACTED TO 95% OF STANDARD PROCTOR DENSITY.THE
FLEXIBLE BASE SHALL BE EITHER:

A.COVERED WITH A PRIMER AT AN APPLICATION RATE OF 3 GALLON PER SQUARE YARD

THE CONTRACTOR SHALL SUBMIT MIX DESIGNS FOR REVIEW AND ACCEPTANCE BY THE COUNTY PRIOR TO ANY PLACEMENT FOR ANY PUBLICLY DEDICATED INFRASTRUCTURE.

ALL EXISTING GRADES SHOWN ON THE PLANS ARE APPROXIMATE AND ARE BASED ON THE BEST INFORMATION AVAILABLE. GRADES SHALL BE VERIFIED AND ANY DISCREPANCY BROUGHT TO THE ATTENTION OF THE ENGINEER OF RECORD FOR
EVALUATION AND ADJUSTMENTS AS NEEDED.

ALL BACKFILL FOR DITCH LINES ARE TO BE MECHANICALLY TAMPED TO 95% STD PROCTOR DENSITY (ASTM D698), AT A MOISTURE CONTENT NEAR OPTIMUM (—2% TO +2%, OR AS SPECIFIED BY THE ENGINEER OF RECORD). COSTS OF TESTING
SERVICES FOR PRIVATE DEVELOPMENT, ON INFRASTRUCTURE THAT IS TO BE DEDICATED TO THE COUNTY, SHALL BE PAID BY THE DEVELOPER/CONTRACTOR. TESTING SHALL COMPLY WITH THE COUNTY STANDARDS AND THE CURRENT STANDARD
DETAILS. ALL TEST REPORTS FOR PUBLIC INFRASTRUCTURE SHALL BE PROVIDED TO THE COUNTY IN A TIMELY MANNER. COSTS FOR RE-TESTING AFTER NOTED FAILURES SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR.

CONTRACTOR TO FILL ALL VOIDS UNDER EXISTING PAVEMENT WHEN INSTALLING NEW LINE. ALSO ALL DITCH LINES MUST BE FILLED AT THE END OF EACH DAY'S WORK. CONTRACTOR SHALL OBTAIN APPROVAL FROM THE PROPER COUNTY
DEPARTMENTS FOR ANY TRENCHES THAT ARE TO LEFT OPEN OVERNIGHT AND SHALL PROPERLY MARK AND PROTECT THE TRENCH.

ALL PIPES SHALL BE KEPT FREE OF TRASH AND DIRT AT ALL TIME. AT THE END OF EACH DAY, THE PIPE SHALL BE TEMPORARILY SEALED/CONNECTED. ALL PIPE INSTALLATION SHALL BE PERFORMED AS RECOMMENDED PER THE PIPE
MANUFACTURER.

THE CONTRACTOR SHALL KEEP THE EXISTING FIRE HYDRANT(S), IF ANY IN SERVICE AT ALL TIMES, TO THE EXTENT POSSIBLE. THE CONTRACTOR SHALL BAG OR MARK FIRE HYDRANTS PROPERTY AND NOTIFY THE FIRE DEPARTMENT UPON
REMOVING ANY HYDRANT FROM SERVICE. CONSTRUCTION THAT CAUSES THE INTERRUPTION OF WATER SUPPLY FOR FIRE SUPPRESSION MAY REQUIRE A FIRE WATCH TO BE PERFORMED BY THE FIRE DEPARTMENT. COSTS FOR FIRE WATCH
SERVICES ARE AT THE CONTRACTOR'S EXPENSE.

THE CONTRACTOR SHALL MAINTAIN THE EXISTING WATER MAINS IN SERVICE DURING ALL PHASES OF CONSTRUCTION. LEAKS CAUSED BY THE CONTRACTOR SHALL BE REPAIRED IMMEDIATELY AT THE CONTRACTOR'S EXPENSE. LEAKS ALONG THE
EXISTING WATER MAIN CLOSE TO THE WORKING AREA, CAUSED BY VIBRATION, ETC. (DURING WORKING HOURS) SHALL BE REPAIRED BY THE CONTRACTOR WITH THE COUNTY ONLY PROVIDING THE REQUIRED PARTS. THE COUNTY WILL REPAIR ALL
LEAKS IF THE CONTRACTOR IS NOT ON THE JOB—SITE (PRIMARILY AFTER WORKING HOURS); IF THE LEAK IS DIRECTLY CAUSED BY THE CONTRACTOR AND NOT REPAIRED, ALL CHARGES INCURRED SHALL BE BILLED TO THE CONTRACTOR.

ALL CUTTING AND PLUGGING OF THE EXISTING WATER MAIN, WHERE SPECIFIED ON THE PLANS, SHALL INCLUDE ALL LABOR, FITTINGS AND APPURTENANCES REQUIRED TO PERFORM THIS WORK.

THE CONTRACTOR SHALL CONTACT THE ASSIGNED INSPECTOR FOR THE OPERATION OF ALL WATER VALVES & SCHEDULING OF SERVICES BY WATER/WASTEWATER.

THE CONTRACTOR SHALL MAINTAIN THE EXISTING WATER MAINS AND SERVICES IN OPERATION WHEN INSTALLING NEW WATER MAINS. THIS SHALL INCLUDE ANY TEMPORARY CONNECTIONS, IF REQUIRED.

THE CONTRACTOR MUST NOTIFY EACH PROPERTY OWNER A MINIMUM OF 24 HOURS PRIOR TO SHUTTING OFF WATER FOR CONNECTION TO NEW MAIN. THE CONTRACTOR SHALL NOTIFY THE ENGINEERING CONSTRUCTION INSPECTOR A MINIMUM OF
72 HOURS IN ADVANCE FOR ALL WATER OR WASTEWATER LOCATES OR SHUT OFFS OF WATER. THE LENGTH OF TIME FOR WATER SHUTDOWNS SHALL BE LIMITED TO AS NEEDED TO PERFORM THE REQUIRED WORK.

THE CONTRACTOR SHALL MAINTAIN THE EXISTING WASTEWATER MAINS AND SERVICES IN OPERATION WHEN INSTALLING NEW WASTEWATER MAINS. THIS SHALL INCLUDE ANY TEMPORARY CONNECTIONS, IF REQUIRED.

THE MAXIMUM DEFLECTION OF PIPE JOINTS SHALL NOT EXCEED THAT RECOMMENDED BY THE PIPE MANUFACTURE. IF IT IS NECESSARY TO DEFLECT THE PIPE (GREATER THAT THE RECOMMENDED AMOUNT) THE CONTRACTOR SHALL PROVIDE
FITTINGS AS NEEDED.

PRIOR TO THE START OF CONSTRUCTION, COUNTY WATER/WASTEWATER REPRESENTATIVE AND THE CONTRACTOR SHALL MAKE A DRY RUN TO THE SYSTEM TO INSURE, TO THE EXTENT POSSIBLE, THAT THE UTILITY CAN BE FOUND AND SECURED.
ANY ISSUES SHALL BE BROUGHT TO THE ATTENTION OF THE ENGINEER OF RECORD TO PROVIDE WRITTEN DIRECTION AND PROVIDE REVISED PLANS AS NEEDED.

TRAFFIC CONTROL PLANS SHALL BE SUBMITTED TO THE COUNTY. THE TRAFFIC CONTROL PLAN AND BARRICADES SHALL MAINTAIN TRAFFIC FLOW AND SHALL BE IN ACCORDANCE WITH THE LATEST

EDITION OF THE TMUTCD AND PREPARED BY A WORK ZONE CERTIFIED TECHNICIAN. TRAFFIC CONTROL PLANS SHALL BE SUBMITTED A MINIMUM OF TWO WEEKS IN ADVANCE OF WORK COMMENCING. TEMPORARY STREET CLOSURE REQUESTS SHALL
BE SUBMITTED IN WRITING.

ALL PAVEMENT MARKINGS, INCLUDING RAISED PAVEMENT MARKERS, LANE STRIPING, TRANSVERSE MARKINGS, SIGNS AND OTHER TRAFFIC CONTROL DEVICES, DISTURBED DURING CONSTRUCTION SHALL BE MAINTAINED, REPAIRED OR REPLACED AT
THE CONTRACTOR'S EXPENSE.

SEED/SOD SHALL BE FURNISHED TO ESTABLISH GROUND COVER OVER ALL DISTURBED AREAS AS AN EROSION CONTROL MEASURE. THE CONTRACTOR SHALL NOT WAIT UNTIL THE COMPLETION OF THE ENTIRE PROJECT BEFORE DOING THIS WORK.
ALL SANITARY SEWER AND WATER MAIN CONSTRUCTION WITHIN PUBLIC RIGHT—OF—WAY OR EASEMENT SHALL CONFORM TO THE REQUIREMENTS OF THE TEXAS COMMISSION ON ENVIRONMENTAL QUALITY (TCEQ) GUIDELINES FOR CONSTRUCTION OF
PUBLIC WATER AND SEWER SYSTEMS. CONTRACTOR SHALL MAINTAIN A COPY OF THE DESIGN DOCUMENTS AT THE JOBSITE AT ALL TIMES.

THE CONTRACTOR SHALL INSTALL AND MAINTAIN EROSION CONTROL MEASURES IN ACCORDANCE WITH THE DEVELOPMENT PLANS RELEASED FOR CONSTRUCTION. THE CONTRACTOR SHALL INSURE THAT ALL EROSION CONTROL MEASURES ARE
MAINTAINED AT ALL TIMES IN A CONDITION ACCEPTABLE TO THE PUBLIC WORKS ENGINEERING INSPECTOR.

THE CONTRACTOR SHALL NOT ALLOW SOIL AND DEBRIS TO ENTER EXISTING INLETS. ALL INLETS SHALL BE PROTECTED DURING CONSTRUCTION.

THE CONTRACTOR SHALL NOT DISPOSE OF WASTE OR ANY OTHER MATERIALS INTO STREAMS OR WATERWAYS. EXCESS MATERIAL SHALL BE HAULED OFF—SITE EACH DAY AND WILL NOT BE ALLOWED TO ACCUMULATE.

THE CONTRACTOR SHALL NOT BURY RUBBISH OR WASTE MATERIALS ON-—SITE. BURNING MATERIALS WILL NOT BE ALLOWED WITHOUT PROPER WRITTEN AUTHORIZATION FROM THE RUSK FIRE DEPARTMENT.

THE CONTRACTOR SHALL WET DOWN THE CONSTRUCTION SITE AS DIRECTED BY THE COUNTY TO PREVENT BLOWING DUST.

THE CONTRACTOR SHALL CLEAN STREETS ADJACENT TO THE CONSTRUCTION SITE TO REMOVE MATERIALS DEPOSITED BY CONSTRUCTION VEHICLES ENTERING AND LEAVING THE CONSTRUCTION SITE.

THE CONTRACTOR SHALL BE REQUIRED TO PROVIDE AND MONITOR ALL WARNING AND SAFETY DEVICES (FLASHING LIGHTS, BARRICADES, SIGNS, ETC.) AS DEEMED NECESSARY BY THE COUNTY. WARNING AND SAFETY DEVICES SHALL CONFORM TO
THE TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES.

THE LOCATIONS OF EXISTING UTILITIES SHOWN ON THE PLANS ARE APPROXIMATE. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO LOCATE AND VERIFY IN THE FIELD THE LOCATIONS, ELEVATIONS AND SIZES OF CONFLICTING AND / OR
ADJACENT UTILITIES IN ADVANCE OF BEGINNING CONSTRUCTION.

THE COUNTY STANDARD DETAILS SHALL SUPERSEDE ANY DETAILS CONTAINED WITHIN THE PLAN SET.

THE CONTRACTOR SHALL COMPLY TO RULES AND REGULATIONS OF NEW SUBDIVISIONS IN DENTON COUNTY, TEXAS EFFECTIVE AS OF APRIL 24, 2018.

WATER GENERAL NOTES

1. UNLESS OTHERWISE NOTED ALL MATERIALS AND CONSTRUCTION SHALL CONFORM TO THE APPLICABLE
SPECIFICATIONS AND STANDARDS OF THE BOLIVER WATER SUPPLY CORPORATION.

2. ALL WATER MAIN CONSTRUCTION WITHIN PUBLIC RIGHT—OF—WAY OR EASEMENT SHALL CONFORM TO THE
REQUIREMENTS OF THE TEXAS COMMISSION ON ENVIRONMENTAL QUALITY (TCEQ) GUIDELINES FOR CONSTRUCTION
OF PUBLIC WATER AND SEWER SYSTEMS. CONTRACTOR SHALL MAINTAIN A COPY OF THE DESIGN DOCUMENTS AT
THE JOBSITE AT ALL TIMES.

5. CONTRACTOR SHALL MAINTAIN EXISTING WATER SERVICE AT ALL TIMES DURING CONSTRUCTION.

4. THE LOCATIONS, ELEVATIONS AND DIMENSIONS OF EXISTING UTILITIES SHOWN ON THE PLANS WERE OBTAINED FROM

AVAILABLE CITY AND UTILITY COMPANY RECORDS AND PLANS, AND ARE CONSIDERED APPROXIMATE. IT SHALL BE

THE CONTRACTOR'S RESPONSIBILITY TO VERIFY ALL LOCATIONS, ELEVATIONS AND DIMENSIONS OF ADJACENT AND/OR

CONFLICTING UTILITIES SUFFICIENTLY IN ADVANCE OF CONSTRUCTION IN ORDER THAT ADJUSTMENTS CAN BE MADE

TO PROVIDE ADEQUATE CLEARANCES. THE CONTRACTOR SHALL PRESERVE AND PROTECT PUBLIC UTILITIES AT ALL

TIMES DURING CONSTRUCTION. ANY DAMAGE TO UTILITIES RESULTING FROM CONTRACTOR'S OPERATIONS SHALL BE

RESTORED AT HIS EXPENSE. THE CITY OF SANGER ENGINEERING DEPARTMENT SHALL BE NOTIFIED WHEN

PROPOSED WATER LINE GRADES CONFLICT WITH EXISTING UTILITY LINES. AT LEAST FORTY—EIGHT (48) HOURS

PRIOR TO BEGINNING CONSTRUCTION IN THE VICINITY OF EXISTING UTILITIES, THE CONTRACTOR SHALL NOTIFY

UTILITY COMPANIES TO LOCATE ALL UNDERGROUND UTILITIES.

ALL DIMENSIONS SHOWN ARE TO CENTERLINE OF PIPE UNLESS NOTED OTHERWISE

ALL WATER MAINS SHALL BE C—-900, DR—-14 PVC PIPE.

THE CONTRACTOR SHALL PROVIDE A TRENCH SAFETY PLAN PRIOR TO BEGINNING HIS WORK.

ALL WATER MAINS SHALL HAVE A MINIMUM COVER OF FORTY—EIGHT INCHES (48”) TO THE TOP OF PIPE.

ALL WATER MAIN FITTINGS SHALL BE MECHANICAL AND SHALL BE POLYWRAPPED.

0. ALL PROPOSED WATER MAINS SHALL BE PRESSURE TESTED, FLUSHED AND STERILIZED AND MEET ALL FEDERAL
AND STATE TESTING REQUIREMENTS.

SO NOO
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TOC (TOTAL)
LAG TIME (min.)
TIME(hr.) | TIME(Min.) SLOPE(ft/ft) TOC(hr) | TOC(Min) | VEL.(fps) | LENGTH | TOC(hr) | TOC(Min.) (Min.)
0.21 12.62 0.01 0.11 6.88 3.12 1100.00 0.10 5.88 25.37 15.22
NOTE:
1. VALUE OF MANNING'S N FOR SHEET FLOW = 0.15 (FROM DENTON COUNTY SUBDIVISION RULES & REGULATIONS, PAGE 56, TABLE IV.1-6)
2. VELOCITY FOR SHALLOW CONCENTRATED FLOW IS TAKEN FROM TR 55 FIGURE 3-1
3. P2=3.36 FROM DENTON COUNTY SUBDIVISION RULES & REGULATIONS, PAGE 49, TABLE IV.1-3
TOC (TOTAL) | LAG TIME (min.)
TIME(hr.) | TIME(Min.) SLOPE(ft/ft) TOC(hr) | TOC(Min.)
0.21 12.62 0.021 0.14 8.22 20.83 12.50
NOTE:
1. VALUE OF MANNING'S N FOR SHEET FLOW = 0.15 (FROM DENTON COUNTY SUBDIVISION RULES & REGULATIONS, PAGE 56, TABLE IV.1-6)
2. VELOCITY FOR SHALLOW CONCENTRATED FLOW IS TAKEN FROM TR 55 FIGURE 3-1
3. P2=3.36 FROM DENTON COUNTY SUBDIVISION RULES & REGULATIONS, PAGE 49, TABLE IV.1-3
TOC (TOTAL)
LAG TIME (min.)
TIME(hr.) | TIME(Min.) SLOPE(ft/ft) TOC(hr) | TOC(Min.) | VEL.(fps) | LENGTH | TOC(hr) | TOC(Min.) (Min.)
0.16 9.56 0.13 8.03 312 | 509200 | 045 44.793 26.88

NOTE:
1. VALUE OF MANNING'S N FOR SHEET FLOW = 0.15 (FROM DENTON COUNTY SUBDIVISION RULES & REGULATIONS, PAGE 56, TABLE 1V.1-6 )
2. VELOCITY FOR SHALLOW CONCENTRATED FLOW IS TAKEN FROM TR 55 FIGURE 3-1
3. P2=3.36 FROM DENTON COUNTY SUBDIVISION RULES & REGULATIONS, PAGE 49, TABLE IV.1-3
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TIME(hr.) | TIME(Min.)

12.62

0.21

SLOPE(ft/ft)

TOC(hr)

TOC(Min.)

VEL.(fps)

LENGTH

TOC(hr)

TOC(Min.)

TOC (TOTAL)
(Min.)

LAG TIME (min.)

0.01

0.11

6.88

3.12

1100.00

0.10 5.88

25.37

15.22

NOTE:
1. VALUE OF MANNING'S N FOR SHEET FLOW = 0.15 (FROM DENTON COUNTY SUBDIVISION RULES & REGULATIONS, PAGE 56, TABLE IV.1-6 )

2. VELOCITY FOR SHALLOW CONCENTRATED FLOW IS TAKEN FROM TR 55 FIGURE 3-1
3. P2=3.36 FROM DENTON COUNTY SUBDIVISION RULES & REGULATIONS, PAGE 49, TABLE IV.1-3

TIME(hr.) | TIME(Min.) | VEL.(fps) TOC(hr)

LENGTH

TOC(Min.)

TOC (TOTAL)
(Min.)

LAG TIME (min.)

0.14 8.13 7.85 731 0.03 1.55

9.68

5.81

NOTE:
1. VALUE OF MANNING'S N FOR SHEET FLOW = 0.15 (FROM DENTON COUNTY SUBDIVISION RULES & REGULATIONS, PAGE 56, TABLE IV.1-6 )

2. VELOCITY FOR SHALLOW CONCENTRATED FLOW IS TAKEN FROM TR 55 FIGURE 3-1
3. P2=3.36 FROM DENTON COUNTY SUBDIVISION RULES & REGULATIONS, PAGE 49, TABLE IV.1-3

TIME(hr.) | TIME(Min.)

0.16

9.56

TOC(hr)

TOC(Min.)

0.05

2.88

NOTE:
1. VALUE OF MANNING'S N FOR SHEET FLOW = 0.15 (FROM DENTON COUNTY SUBDIVISION RULES & REGULATIONS, PAGE 56, TABLE IV.1-6)

2. VELOCITY FOR SHALLOW CONCENTRATED FLOW IS TAKEN FROM TR 55 FIGURE 3-1
3. P2=3.36 FROM DENTON COUNTY SUBDIVISION RULES & REGULATIONS, PAGE 49, TABLE IV.1-3
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14.19
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